
The Open Source Student: Founders — Complete Edition

CivicOS Institute

February 2026

ewpage

The Open Source Student

Table of Contents
• Founders Edition
• How to Build Your Own AI Tools Using Free and Open Source Software
• FOUNDING NOTICE
• Versioning Notice
• Copyright and License
• From the Founder
• The Problem with How AI Is Currently Used
• A Different Approach
• What You'll Learn
• How This Guide Fits Into the CivicOS System
• Who This Guide Is For
• How to Use This Guide
• What You Won't Find in This Guide
• A Note to Parents
• A Note to Educators
• Let's Begin
• Chapter 1: What Artificial Intelligence Actually Is
• What AI Really Means
• Key Concepts You Need to Know

– Models
– Training
– Inference
– Prompts
– Tokens

• What AI Can Actually Do
• What AI Cannot Do
• Why These Limitations Matter for Students
• The Pattern Matching Analogy
• Next Steps
• Chapter 2: The Difference Between Open Source and Closed Platforms
• Closed Platforms: What You're Probably Using Now

– How Closed Platforms Work
– Advantages of Closed Platforms

1



– Disadvantages of Closed Platforms
• Open Source AI: The Alternative Approach

– How Open Source AI Works
– Advantages of Open Source AI
– Disadvantages of Open Source AI

• Comparing the Two Approaches
• Which Should You Use?
• The Educational Argument for Open Source
• What We'll Install
• Chapter 3: Why Students Should Learn to Build Tools, Not Just Use Them
• The Builder Mindset
• The Compounding Nature of Builder Skills
• Real-World Example: Text Editors
• Why This Matters for AI
• The Economic Reality
• The Independence Principle
• What ”Building” Actually Means
• The Path Forward
• Chapter 4: Hardware Requirements

– Minimum Requirements
– What Different Amounts of RAM Mean
– Understanding Parameters
– What Is a Quantized Model?
– Real-World Performance Expectations
– Special Note for Mac Users
– Can Your Computer Handle This?
– What If You Don't Meet These Requirements?
– Cost Considerations
– The Bottom Line

• Chapter 5: Installing Local AI Software
– What Is Ollama?
– Installing Ollama: macOS
– Installing Ollama: Windows
– Installing Ollama: Linux
– Downloading Your First Model
– Your First Prompt
– Understanding What Just Happened
– Common Installation Problems and Solutions
– Trying Different Models
– Managing Disk Space
– Updating Ollama
– Where Everything Is Stored
– Next Steps

• Chapter 6: Running Your First AI Model
– Starting a Model
– Basic Prompting
– Better Prompting Techniques
– The Three Elements of Good Prompts
– Multi-Turn Conversations
– Useful Commands

2



– What Makes AI Responses Good or Bad
– Example: Improving a Response
– Using AI for Different Tasks
– What AI Can't Reliably Do
– The Magic Moment
– Verification Habit
– Stopping the Model
– Running Different Models
– You're Ready

• Optional: Using a Graphical Interface with Ollama
– When to Consider a User Interface (UI)
– Compatible User Interface (UI) Tools
– Technical Standards Remain Unchanged
– Installation Note
– You Control Your Tools

• Chapter 7: Building a Homework Assistant
– What a Homework Assistant Does
– The Homework Assistant Prompt Structure
– Example 1: Math Homework
– Example 2: Science Homework
– Example 3: History Homework
– The Explanation Test
– Generating Practice Problems
– Subject-Specific Templates
– The Ethical Boundary
– Saving Useful Explanations
– When to Use vs. When to Struggle

• Chapter 8: Building a Research Assistant
– What a Research Assistant Does
– Starting a Research Topic
– Understanding Complex Sources
– Exploring Different Perspectives
– Organizing Research Notes
– Example: Research Paper Process
– The Source Problem
– Fact-Checking with Real Sources
– Subject-Specific Research Templates
– The Depth Ladder
– When AI Says ”I Don't Know”
– Building a Research Workflow

• Chapter 9: Building a Writing Assistant
– What a Writing Assistant Does
– The Core Principle
– Brainstorming and Planning
– Developing a Thesis
– Outlining
– Example: Essay Development Process
– Strengthening Arguments
– Finding Better Phrasing
– Transitions and Flow

3



– Checking for Logical Gaps
– The ”Read It Back” Test
– Style and Voice
– What NOT to Do
– Academic Integrity
– Documenting Your Process
– The Ownership Test
– Writing Different Types of Content
– Final Thought on Writing Assistants

• Chapter 10: Building a Personal Tutor
– What Makes a Good Tutor
– Setting Up the Tutoring Session
– The Socratic Method
– Different Explanation Styles
– Building Understanding Progressively
– Example: Learning Calculus Concepts
– Checking for Understanding
– Generating Practice Problems
– Learning from Mistakes
– Concept Mapping
– Pre-Test Review
– Understanding, Not Memorization
– Subject-Specific Tutoring Approaches
– Adapting to Your Learning Style
– The Testing Loop
– When to Stop and Start Over
– The Independence Goal
– Documentation for Teachers
– The Difference Between Learning and Completing

• Chapter 11: What Is an AI Agent
– The Difference Between Prompts and Agents
– Simple Agent Example
– Why Agents Are Useful
– Types of Student Agents
– Agent Components
– Creating Your First Simple Agent
– When Agents Are More Useful Than Simple Prompts
– Limitations
– Advanced: Agent Tools
– The Next Level

• Chapter 12: Creating Your First Agent
– Step 1: Define the Need
– Step 2: Write the Agent Definition
– Step 3: Test the Agent
– Step 4: Refine Based on Use
– Step 5: Save for Reuse
– Example Agent Library
– Advanced Agent: Multi-Step Process Helper
– Agents for Different Learning Styles
– Combining Agents with Saved Information

4



– When Agents Become Too Complex
– Sharing Agents
– The Meta-Agent

• Chapter 13: How Agents Can Help Students Learn Faster
– The Learning Acceleration Effect
– Consistency Builds Better Habits
– Agents as Training Wheels
– Customization to Your Learning Gaps
– The Spaced Repetition Helper
– Learning Strategy Evolution
– The Peer Study Group Simulation
– Subject Integration Agent
– The Progress Tracker
– Exam Preparation Specialist
– The Anti-Procrastination Coach
– Language Learning Partner
– Reflection and Integration
– The Compound Effect
– Limitations to Remember
– Building Your Agent Library
– Advanced Tools: CivicOS and OpenClaw

• Chapter 14: Using AI Responsibly
– The Fundamental Principle
– Academic Integrity
– The Cheating Question
– What Teachers Want to See
– Transparency Framework
– The Capability vs. Credential Problem
– The Learning Shortcut Paradox
– Appropriate vs. Inappropriate Use Cases
– The ”Can You Explain It?” Test
– Giving Credit
– Protecting Others' Work
– Privacy Considerations
– The Social Responsibility
– Cultural and Social Impact
– The Long View
– When in Doubt
– The Bottom Line

• Chapter 15: Why Open Source Matters for the Future
– The Larger Picture
– The Network Effect in Reverse
– Independence as a Skill
– The Economic Argument Revisited
– Teaching Others
– The Privacy Cascade
– Institutional Change
– The Educational Mission
– The Skills That Last
– The Future You're Building

5



– Beyond AI
– The Responsibility That Comes With Knowledge
– The Compound Effect of Small Choices
– Your Role

• Chapter 16: Students Who Build Will Shape the Future
– What You've Actually Learned
– The Diverging Paths
– The Capability Compound
– Skills That Build on This Foundation
– The Questions That Matter
– The Advantage of Understanding
– The Builder's Mindset
– What to Learn Next
– The Time Advantage
– The Responsibility
– The Opportunity
– The Warning
– The Vision
– What Actually Matters
– The Path Forward
– The Final Lesson
– The Beginning

• Chapter 17: Supporting Your Student Safely and Effectively
– Understanding What Your Student Is Doing
– Healthy vs. Unhealthy Usage Patterns
– How to Supervise AI Use
– Questions to Ask Your Student
– Discussing AI Ethics With Your Student
– Supporting Good Practices
– Working With Schools
– Age-Appropriate Guidance
– Technical Support Parents Can Provide
– Signs Your Student Is Using AI Well
– Signs of Problematic Use
– When to Intervene
– Privacy and Safety
– Cost Considerations
– Supporting Learning Without AI Expertise
– Balancing Independence and Oversight
– Your Role
– Resources for Parents
– The Long View
– When to Get Help
– Final Thoughts for Parents

• Essential Ollama Commands
• In-Session Commands
• Recommended Models by RAM
• Good Prompt Structure
• The Three Rules
• Troubleshooting Quick Fixes

6



• Where to Get Help
• Software
• Learning Resources
• CivicOS Institute
• Installation Issues
• Performance Issues
• Usage Issues
• General Troubleshooting Process
• Mission
• Vision
• Values
• Current Status
• Future Curriculum
• How to Support
• Contact
• Attribution
• License
• Thank You

Founders Edition {#founders-edition}
Version 1.3.3.3 — February 2026

How to Build Your Own AI Tools Using Free and Open Source Software {#how-
to-build-your-own-ai-tools-using-free-and-open-source-software}
CivicOS Institute

FOUNDING NOTICE {#founding-notice}
Proceeds from this guide support the founding of CivicOS Institute and the development of open
curriculum that will be released to support both traditional schools and homeschool families.

This Founders Edition serves as an early preview of those curriculum materials and the educational
framework CivicOS Institute is developing.

CivicOS Institute is currently in the process of applying for recognition as a 501(c)(3) nonprofit orga-
nization. At this time, purchases of this guide are not tax-deductible charitable contributions.

This guide is an educational product. Your purchase directly supports curriculum development and
institutional formation.
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Versioning Notice {#versioning-notice}
This is the Founders Edition. Future versions will expand curriculum, update model recommendations,
and incorporate feedback from students and educators.

Visit CivicOS-Institute.org for the latest version.

For questions or feedback:
CivicOS Institute
CivicOS-Institute.org

Copyright and License {#copyright-and-license}
Copyright © 2026 CivicOS Institute

This work is licensed under the Creative Commons Attribution–NonCommercial–ShareAlike 4.0 Inter-
national License (CC BY-NC-SA 4.0).

You are free to:

• Share — copy and redistribute the material
• Adapt — remix, transform, and build upon the material

Under the following terms:

• Attribution — You must give appropriate credit
• NonCommercial — You may not use this work for commercial purposes
• ShareAlike — Adaptations must use the same license

Educational use by students, parents, and educators is encouraged and supported.

From the Founder {#from-the-founder}
Artificial intelligence is no longer theoretical. It is now part of everyday educational reality.

As a parent, I have watched these tools enter classrooms, homework, and student workflows—often
without clear guidance, transparency, or educational structure.

This raised a fundamental question:

How do we ensure students use artificial intelligence to strengthen their thinking rather than replace
it?

Avoiding these tools is neither realistic nor desirable. Students will encounter AI throughout their
education and careers. The real question is whether they will understand it—or simply depend on it.

CivicOS Institute was founded to address this educational gap directly through open curriculum and
independent infrastructure.

Our mission is to develop practical curriculum that teaches students how artificial intelligence actually
works, how to use it responsibly, and how to maintain independence from commercial platforms.

This guide represents the first public release of that work.
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It is an early preview of curriculum that will be expanded and released to support both traditional
schools and homeschool families.

The approach is intentionally straightforward:

Students use free, open source tools that they can install and run on their own computers.

No subscriptions.
No platform dependency.
No external data sharing occurs when using local models through Ollama. All prompts and responses
remain on your computer unless you explicitly configure external services.

Students who understand their tools will always have more capability than students who simply rely
on them.

Your purchase helps support the founding of CivicOS Institute and the development of this curriculum.

Thank you for supporting this mission.

Nick Cerbone
Founder and Director
CivicOS Institute

Introduction: Why This Matters Now
Artificial intelligence is changing education faster than most people realize.

This guide is part of the CivicOS Institute Founders Edition curriculum series. These materials are
being developed to support structured AI literacy programs for both traditional educational institutions
and homeschool environments. Future curriculum releases will expand on these foundations with
structured coursework, instructor materials, and student learning tracks.

Right now, millions of students are using AI tools for homework, research, writing, and learning. Some
are using it to think more clearly. Others are using it to avoid thinking altogether.

The difference isn't the tool—it's how students understand and use it.

The Problem with How AI Is Currently Used {#the-problem-with-how-ai-is-
currently-used}
Most students interact with AI through commercial platforms like ChatGPT or Claude. They type
questions, get answers, and move on. This approach has three fundamental problems:

First, it creates dependency. When you rely on a platform you don't control, you're at the mercy
of that platform's pricing, policies, and priorities. What happens when the free tier disappears? What
happens when costs rise? What happens when the company changes direction?

Second, it obscures understanding. Cloud-based AI platforms work like magic boxes. You put
in a question, you get out an answer. But you don't see how it works, what's actually happening, or
what its limitations are. This makes it impossible to think critically about the output.

Third, it compromises privacy. Every prompt you send to a commercial AI platform potentially
becomes part of that company's data. Your questions, your writing, your ideas—all logged and poten-
tially used for training or other purposes.
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These aren't necessarily malicious practices. They're simply the reality of how commercial platforms
work. But they create fundamental problems for education.

A Different Approach {#a-different-approach}
This guide teaches a different approach: installing and running AI tools locally on your own computer
using free, open source software.

When you run AI locally:

• You control the tool completely
• You can see exactly what's actually happening
• Your data never leaves your computer
• You pay nothing after the initial setup
• You learn how the technology actually works

This isn't just about privacy or cost savings, though those matter. It's about developing capability
instead of dependency.

Students who understand their tools will always be more capable than students who simply consume
them.

What You'll Learn {#what-youll-learn}
This guide will teach you how to:

1. Understand what AI actually is and how it works (without the hype or mystification)
2. Install and run AI models on your own computer, regardless of whether you use Mac, Win-

dows, or Linux
3. Build practical tools for homework, research, writing, and learning
4. Use AI ethically and responsibly in educational settings
5. Think critically about AI's capabilities and limitations

You don't need prior technical experience. You don't need expensive hardware. You just need a
reasonably modern computer and the willingness to learn.

How This Guide Fits Into the CivicOS System {#how-this-guide-fits-into-the-
civicos-system}
This guide is part of The CivicOS Local AI Implementation System, a coordinated instructional frame-
work designed to remove implementation barriers systematically:

• The Open Source Student --- Core curriculum and conceptual foundation
• The Local AI Hardware Guide --- Hardware certainty and purchasing decisions
• The Terminal Survival Guide --- Command line confidence
• The Student Setup Checklist --- Structured installation walkthrough
• The Emergency Fix Card --- Rapid troubleshooting and recovery
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These documents work together as an integrated system.
Each removes a specific barrier to successful local AI implementation.

For the complete system overview, visit CivicOS-Institute.org

Who This Guide Is For {#who-this-guide-is-for}
This guide is written for:

Students (age 14+) who want to understand and control the tools they use, not just consume them

Parents who want to help their children use AI safely and effectively

Homeschool families looking for practical technology education that emphasizes independence

Educators who want to teach students responsible AI usage in their classrooms

The instructions are written clearly enough for non-technical readers, but comprehensive enough for
technically curious students to go deep.

How to Use This Guide {#how-to-use-this-guide}
This guide is structured to build understanding progressively:

Part I: Foundations explains what AI is and why open source tools matter

Part II: Installation walks through the step-by-step process of setting up your first AI system

Part III: Student Tools shows you how to build practical assistants for learning

Part IV: Advanced Topics introduces AI agents and more sophisticated applications

Part V: Ethics and Responsibility addresses how to use these tools appropriately

Part VI: The Future discusses what comes next and how students can continue learning

You can read this guide cover to cover, or skip to the sections most relevant to your immediate needs.
However, if you're completely new to AI or open source software, starting from the beginning will give
you the strongest foundation.

What You Won't Find in This Guide {#what-you-wont-find-in-this-guide}
This guide focuses on education, independence, and responsible use. You won't find:

• Hype about AI replacing teachers or revolutionizing everything
• Promises that AI will do your homework for you
• Encouragement to use AI as a substitute for thinking
• Complex technical details that aren't practical for students

Instead, you'll find honest, practical information about what these tools can do, what they can't do,
and how to use them effectively.
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A Note to Parents {#a-note-to-parents}
If you're a parent reading this, you might be wondering whether it's safe to teach students these tools.

The answer is yes—with proper guidance.

The reality is that students are already using AI, whether through school-provided tools, free platforms,
or applications they've discovered on their own. The question isn't whether they'll use AI. The question
is whether they'll understand it.

Teaching students to run AI locally actually gives you more control and visibility than having them
use cloud platforms. You can see exactly what they're doing. You can supervise their usage. And most
importantly, you can have meaningful conversations about when AI is helpful and when it's not.

Part V of this guide includes a dedicated parent section with guidance on supervision, healthy usage
patterns, and how to discuss AI with your student.

A Note to Educators {#a-note-to-educators}
If you're an educator, you might be wondering how this fits into your curriculum or whether it conflicts
with your policies on AI usage.

This guide is designed to complement, not replace, traditional teaching. The goal isn't to help students
avoid learning—it's to help them learn more effectively.

Students who understand AI can:

• Ask better questions
• Think more critically about answers
• Recognize when AI helps and when it hinders
• Explain their thinking process clearly

These are exactly the skills educators want to develop.

Chapter 14 includes specific guidance on ”What Teachers Want to See” and how students can use AI
transparently and responsibly in academic settings.

Let's Begin {#lets-begin}
The best way to understand AI is to use it. Not through a company's platform where you can't see
what's happening, but on your own computer where you have complete control and visibility.

In the next chapter, we'll start by understanding what artificial intelligence actually is—without the
hype, without the marketing, and without pretending it's magic.

Let's build something real.

Quick Start (15 Minutes)
If you want to start immediately, follow these steps. For a more structured walkthrough with verification
steps, see The Student Setup Checklist.

1. Install Ollama
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Visit: https://ollama.com

Download and install for your operating system.

2. Open Terminal (Mac/Linux) or Command Prompt (Windows)

3. Run this command:

ollama run qwen2.5:7b

The model will download (4-5 GB, takes 5-20 minutes depending on internet speed).

4. Ask your first question:

Explain how black holes form

You are now running AI locally.

Everything else in this guide teaches you how to use it effectively, ethically, and powerfully.

If you want to understand what you just did: Continue reading from Part I.

If you want to start building student tools: Skip to Part III.

If you're a parent supervising this: Read Part VII first.

Part I: Foundations

Chapter 1: What Artificial Intelligence Actually Is {#chapter-1-what-artificial-
intelligence-actually-is}
Before we install anything or build any tools, we need to understand what we're working with.

Artificial intelligence sounds mysterious. Companies and media treat it like magic or science fiction.
But it's not magic. It's a specific type of computer program that works in a specific way.

Understanding how it works—even at a basic level—will help you use it more effectively and think
more critically about what it can and can't do.

What AI Really Means {#what-ai-really-means}
The term ”artificial intelligence” is actually quite broad. In this guide, when we talk about AI, we're
specifically talking about Large Language Models (LLMs)—the type of AI that can understand and
generate human language.

These are the tools behind ChatGPT, Claude, and the local models we'll be installing.

Here's the simple explanation of how they work:

Large Language Models are trained on massive amounts of text (books, websites, articles,
conversations) to learn patterns in language. They learn what words typically follow other words,
what sentences make sense together, and how different concepts relate to each other.

When you give an LLM a prompt—a question or instruction—it uses those learned patterns to generate
a response that makes sense in context.
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That's it. No consciousness. No understanding in the human sense. Just very sophisticated pattern
matching and text generation.

Key Concepts You Need to Know {#key-concepts-you-need-to-know}
Models {#models}

A model is the actual AI system you run. Think of it like a program or application, but specifically
one that has been trained on data.

Different models are trained differently:

• Some are trained on more data
• Some are better at specific tasks
• Some are larger and more capable but require more computer resources
• Some are smaller and faster but less sophisticated

When you install local AI, you'll be downloading and running specific models.

Training {#training}

Training is the process of creating a model. Companies or organizations feed massive amounts of text
into algorithms that learn patterns. This happens once, before you ever use the model.

When you use AI locally, you're not training anything—you're using a model that has already been
trained.

Think of it like this: Someone else baked the bread (training), and you're buying the loaf to use at
home (using the model).

Inference {#inference}

Inference is what happens when you actually use the model. You give it a prompt, and it generates
a response based on what it learned during training.

This is the part you do on your own computer. Every time you ask a question or give an instruction,
the model performs inference to generate an answer.

Prompts {#prompts}

A prompt is the instruction or question you give to the AI. Everything the AI generates is in response
to a prompt.

Good prompts are:

• Clear about what you want
• Specific about format or style
• Include relevant context
• Break complex requests into steps

Bad prompts are:

• Vague or ambiguous
• Too brief to give necessary context
• Assuming the AI knows things it doesn't
• Asking for impossible tasks
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Much of using AI effectively is learning to write better prompts. We'll cover this in detail when we
start building student tools.

Tokens {#tokens}

Tokens are how AI models break down text. Roughly speaking, one token equals 3/4 of a word.

Why does this matter?

Every model has a context window—a limit on how much text it can process at once. This limit is
measured in tokens.

For example:

• A model with a 4,000 token context window can handle about 3,000 words at a time
• A model with a 128,000 token context window can handle about 96,000 words

When you're using AI for research or working with large documents, understanding token limits helps
you know what the model can and can't handle.

What AI Can Actually Do {#what-ai-can-actually-do}
AI models are good at:

Understanding and summarizing text. If you give an AI a long article, it can pull out the main
points, explain concepts, or answer questions about the content.

Explaining concepts. AI can break down complex topics into simpler language, provide examples,
or offer different ways of understanding something.

Brainstorming and ideation. AI can generate ideas, suggest approaches to problems, or help you
think through different options.

Writing and editing. AI can help you draft text, suggest improvements, or rewrite content in
different styles.

Answering questions. If the answer is based on patterns the model learned during training, it can
often provide accurate, helpful responses.

Coding assistance. AI can explain code, suggest solutions to programming problems, or help debug
errors.

What AI Cannot Do {#what-ai-cannot-do}
Understanding limitations is just as important as understanding capabilities.

AI models cannot:

Access current information. Models are trained at a specific point in time. They don't know about
events, news, or information from after their training cutoff. Local models have a fixed training cutoff
date and do not automatically update themselves with new information. (Some commercial platforms
add web search capabilities, but the base model itself has no awareness of current events.)

Perform calculations reliably. While AI can sometimes do basic math, it's fundamentally a language
model, not a calculator. For any actual math, use a calculator.
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Fact-check themselves. AI generates text based on patterns. Sometimes those patterns produce
accurate information. Sometimes they produce plausible-sounding but completely wrong information.
AI cannot distinguish between these cases.

Understand context you don't provide. The model only knows what you tell it in your prompt.
It doesn't know who you are, what you've said in previous conversations (unless those conversations
are included in the current context), or anything about your specific situation unless you explain it.

Think, reason, or understand in the way humans do. AI generates statistically likely text based
on patterns. This can look like reasoning, but it's fundamentally different from human thinking.

Why These Limitations Matter for Students {#why-these-limitations-matter-for-
students}
Understanding what AI can and can't do helps you use it effectively and avoid common pitfalls.

Good uses:

• ”Explain photosynthesis in simple terms”
• ”Help me brainstorm ideas for a science project about renewable energy”
• ”Review this essay and suggest ways to make my argument clearer”
• ”What are the main themes in this chapter?” (after pasting the chapter text)

Bad uses:

• ”What happened in yesterday's news?” (No current information)
• ”What are the exact results of this chemical reaction?” (Can't reliably perform scientific calcula-

tions)
• ”Write my essay for me” (Defeats the purpose of learning)
• ”Is this information true?” (Can't fact-check itself)

The Pattern Matching Analogy {#the-pattern-matching-analogy}
Here's a useful way to think about AI:

Imagine someone who has read millions of books, articles, and conversations, but has perfect memory
only for patterns and no understanding of what the words actually mean.

This person could:

• Complete your sentences in ways that sound natural
• Suggest what typically comes next in a story
• Explain things using patterns from all those books

But this person couldn't:

• Tell you about their own experiences (they have none)
• Confirm whether specific facts are true (they only know patterns)
• Do original thinking beyond recombining patterns

AI is similar. Incredibly useful for certain tasks. Fundamentally limited in specific ways.

Understanding this helps you use AI as a tool while maintaining critical thinking.
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Next Steps {#next-steps}
Now that you understand what AI actually is—and isn't—we can move to the next chapter: under-
standing the difference between open source and closed platforms.

This is where we'll see why running AI locally matters and what you gain by doing so.

Chapter 2: The Difference Between Open Source and Closed Platforms {#chapter-
2-the-difference-between-open-source-and-closed-platforms}
Most students currently use AI through commercial platforms like ChatGPT or Claude. These are
what we call closed platforms—you use them through a website or app, but you don't control how
they work, what happens to your data, or whether they'll always be available.

There's another way: open source AI that you can install and run on your own computer.

Understanding the difference between these approaches will help you make informed decisions about
which tools to use and when.

Closed Platforms: What You're Probably Using Now {#closed-platforms-what-
youre-probably-using-now}
Closed platforms are AI services provided by companies. You access them through a web interface
or application.

Examples include:

• ChatGPT (OpenAI)
• Claude (Anthropic)
• Gemini (Google)
• Copilot (Microsoft)

How Closed Platforms Work {#how-closed-platforms-work}

When you use a closed platform:

1. You type a prompt into a website or app
2. Your prompt is sent to the company's servers
3. The company's AI processes your request on their computers
4. The response is sent back to you

Visual representation:

[Student]
↓

[Internet]
↓

[Company Servers - AI Processing]
↓

[Internet]
↓
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[Response Returned to Student]

Everything happens on computers you don't control, using models you can't see or modify.

Compare to local AI:

[Student]
↓

[Ollama Software on Your Computer]
↓

[Local AI Model in Your RAM]
↓

[Response Generated Locally]

Your prompt never leaves your computer. No internet required after initial download. Complete control
and privacy.

Advantages of Closed Platforms {#advantages-of-closed-platforms}

Closed platforms have real benefits:

Ease of use. Just open a website, type your question, get an answer. No installation, no technical
knowledge required.

Powerful models. Companies can run very large, sophisticated models because they have massive
server infrastructure.

Continuous updates. The models can be improved or changed without you doing anything.

No hardware requirements. Since processing happens on company servers, your computer just
needs to display results.

Additional features. Many platforms add capabilities like web search, image generation, or document
analysis.

Disadvantages of Closed Platforms {#disadvantages-of-closed-platforms}

But these conveniences come with significant trade-offs:

Dependency. You're dependent on the company's decisions about pricing, access, and features. Free
tiers can disappear. Prices can increase. Access can be restricted.

Privacy concerns. Your prompts, responses, and usage patterns are potentially logged, analyzed,
and used by the company. Even if they promise not to use your data for training, they can see it.

Lack of control. You can't modify how the model works, see its training data, or understand exactly
why it generates specific responses.

Internet requirement. If you don't have internet access, you can't use the tool.

Terms of service restrictions. You're bound by whatever rules the company sets. These can change
at any time.

Censorship and filtering. Companies implement various restrictions on what you can ask or what
the AI will respond to. Sometimes these are reasonable, sometimes they're overly broad.
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Open Source AI: The Alternative Approach {#open-source-ai-the-alternative-
approach}

Open source AI means models whose training process, architecture, and weights are publicly available.
Anyone can download them, study them, modify them, and run them.

How Open Source AI Works {#how-open-source-ai-works}

When you use open source AI locally:

1. You download a model to your computer (one time)
2. You install software to run the model (one time)
3. You type prompts directly on your computer
4. The model runs on your computer and generates responses
5. Everything stays on your machine

No data leaves your computer. No company sees what you're doing. No internet connection required
(after initial download).

Advantages of Open Source AI {#advantages-of-open-source-ai}

Complete control. You decide when to update, which model to use, and how to configure everything.

Privacy. Your prompts, responses, and usage stay entirely on your computer. No company can access
your data.

Independence. Once you've downloaded a model, you own that capability forever. Companies can't
take it away or change the terms.

No ongoing costs. After the initial setup, there are no subscription fees, usage limits, or per-query
charges.

Learning opportunity. Running AI locally helps you understand how it actually works, not just how
to use it.

Customization. You can modify models, combine them with other tools, or build custom workflows.

Disadvantages of Open Source AI {#disadvantages-of-open-source-ai}

Open source AI also has real limitations:

Initial setup required. You need to install software and download models. This takes time and
some technical comfort, though this guide walks you through the process.

Hardware requirements. Your computer needs sufficient RAM and processing power. Most modern
computers can run smaller models fine, but the largest, most capable models require powerful hardware.

Model capability. Open source models are generally less capable than the best commercial models,
though the gap is narrowing rapidly.

You're responsible for updates. If you want newer models, you need to download them yourself.

Less convenience. No built-in web search, no image generation (unless you set those up separately),
no fancy interfaces unless you build them.
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Comparing the Two Approaches {#comparing-the-two-approaches}
Here's a direct comparison:

Aspect Closed Platforms Open Source Local
Setup None required Initial installation needed
Cost Free tiers + paid subscriptions Free after initial setup
Privacy Company can see your data Everything stays on your computer
Internet Required Not required (after download)
Control Company controls everything You control everything
Model capability Most advanced available Very capable, slightly behind cutting edge
Customization Limited to what company allows Completely customizable
Updates Automatic Manual
Complexity Very simple Moderate learning curve

Which Should You Use? {#which-should-you-use}
The honest answer: it depends on your priorities and situation.

Use closed platforms when:

• You need the most advanced capabilities for complex tasks
• You need specific features like web search or image generation
• You're working on a device where you can't install software
• You're just getting started and want to understand AI basics first
• Privacy isn't a primary concern for your use case

Use open source local AI when:

• You value privacy and data control
• You want to understand how AI actually works
• You want independence from platforms and subscriptions
• You have a reasonably capable computer
• You're willing to invest time in initial setup
• You want to build custom tools or workflows

Many students use both: commercial platforms for certain tasks and local AI for others.

The Educational Argument for Open Source {#the-educational-argument-for-open-
source}
From an educational perspective, learning to use open source AI has unique benefits:

Understanding over consumption. When you install and run AI locally, you learn how it actually
works. You see models being downloaded, loaded into memory, and processing prompts. This builds
genuine understanding.

Independence over dependency. Students who can set up their own tools develop real technical
capability. This skill compounds over time.
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Control over convenience. Understanding trade-offs between control and convenience is itself an
important lesson. Not everything should be optimized for maximum ease.

Privacy as practice. Learning to think about data privacy and make informed decisions prepares
students for future technical and ethical decisions.

This doesn't mean closed platforms are bad or that students should never use them. It means that
learning open source approaches develops different, valuable skills.

What We'll Install {#what-well-install}
In the next section, we'll install:

Ollama - Software that makes running AI models on your computer simple

Qwen 2.5 - A capable open source language model that runs well on most computers

These tools will let you run AI completely locally, at no ongoing cost, with complete privacy.

The installation process is straightforward. If you can install any application on your computer, you
can install these tools.

Let's move to the practical part: getting everything set up.

Chapter 3: Why Students Should Learn to Build Tools, Not Just Use Them
{#chapter-3-why-students-should-learn-to-build-tools-not-just-use-them}
Before we start installing software, we need to address a fundamental question: Why should you learn
to build and configure your own AI tools when you could just use ChatGPT?

The answer goes beyond AI. It's about the difference between being a builder and being a consumer.

The Builder Mindset {#the-builder-mindset}
Think about two students:

Student A uses whatever tools are provided. When they need to write an essay, they use ChatGPT.
When they need to solve a problem, they ask ChatGPT. When they encounter a limitation, they work
around it or accept it. They're effective users of technology.

Student B understands how tools work. When they need something, they consider building it them-
selves or configuring existing tools to work exactly as they need. When they hit limitations, they
modify the tool or build alternatives. They're builders of technology.

Both students get their immediate work done. But over time, their capabilities diverge dramatically.

Student A's capability is limited by what tools exist and what those tools allow.

Student B's capability expands with every tool they build or understand. Each new skill compounds
with previous skills.

This isn't about being ”better” or ”smarter.” It's about approach and mindset.
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The Compounding Nature of Builder Skills {#the-compounding-nature-of-builder-
skills}
Here's what happens when you learn to build tools:

First, you solve the immediate problem (you get AI running on your computer).

Then, you understand how that solution works (you know what models are, how they're loaded, what
parameters control their behavior).

Then, you realize you can modify it (you can adjust settings, try different models, combine tools).

Then, you apply that understanding to new problems (you recognize similar patterns in other tools
and situations).

Then, you start seeing opportunities to build things others need (you create tools for classmates, family,
or yourself).

Each step builds on previous steps. The capabilities multiply.

Real-World Example: Text Editors {#real-world-example-text-editors}
Consider something as simple as a text editor:

Consumer approach: Use Microsoft Word because that's what everyone uses. When you need a
feature Word doesn't have, search for plugins or workarounds. Your capability is bounded by Word's
capabilities.

Builder approach: Learn that text editors are just programs that manipulate text files. Try different
editors (Word, Google Docs, Notion, plain text editors, Markdown editors). Understand trade-offs.
Eventually realize you can write scripts to process text files directly, or build custom tools for specific
needs. Your capability is bounded only by your understanding and willingness to learn.

Same starting point. Radically different outcomes over time.

Why This Matters for AI {#why-this-matters-for-ai}
AI is becoming fundamental infrastructure, like text editors or spreadsheets. How you approach learning
it shapes your long-term capability.

If you only learn to use closed platforms:

• You'll be capable only within those platforms' constraints
• You'll pay ongoing fees for access to capabilities
• You'll be dependent on companies' decisions about features and pricing
• You'll have limited understanding of how AI actually works
• You won't be able to build custom solutions when you need them

If you learn to build and configure your own AI tools:

• You'll understand the fundamental concepts that work across all AI systems
• You'll be able to choose and use whatever tools best fit your needs
• You'll be able to build custom solutions when existing tools don't quite work
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• You'll develop transferable technical skills that apply far beyond AI
• You'll maintain capability even as specific platforms and products change

This guide teaches the builder approach, but with a crucial advantage: we're building with tools that
are well-documented, widely-used, and designed for exactly this kind of learning.

You're not building from scratch. You're learning to assemble and configure excellent tools that others
have created.

The Economic Reality {#the-economic-reality}
There's also a practical economic reality worth understanding.

Renting capability:

• ChatGPT Plus: $20/month = $240/year
• Claude Pro: $20/month = $240/year
• Other AI subscriptions: $10-30/month each

Over four years of high school and college: $1,920 to $3,840+ in subscription fees for basic AI access.

Owning capability:

• One-time investment in understanding how to run AI locally: Free
• Ongoing cost: $0

This isn't even considering that subscription costs often increase over time, while running local AI
becomes easier and more capable.

The financial argument for learning to build your own tools compounds significantly over years of
education and career.

The Independence Principle {#the-independence-principle}
The deeper principle is independence.

When you depend on platforms:

• They control access to your capabilities
• They can change terms at any time
• They can raise prices whenever they choose
• They can shut down services you rely on
• They own the relationship with the technology

When you build your own tools:

• You control your capabilities completely
• No one can take them away
• Your costs are predictable (usually zero after setup)
• Services you build continue working indefinitely
• You own your relationship with the technology

This isn't about paranoia or distrust of companies. Commercial platforms serve important purposes
and will continue to exist and improve.
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This is about choosing where to invest your learning and development time.

If you invest time learning to use closed platforms, you develop platform-specific skills. When
that platform changes or disappears, you start over.

If you invest time learning to build with open tools, you develop foundational skills that transfer
across platforms, technologies, and decades.

The second approach compounds. The first approach doesn't.

What ”Building” Actually Means {#what-building-actually-means}
When we talk about building tools in this guide, we don't mean writing AI models from scratch or
becoming a professional programmer.

We mean:

• Installing software on your computer
• Configuring tools to work the way you need
• Understanding what different settings and options do
• Combining tools to create custom workflows
• Troubleshooting when things don't work as expected

These are practical skills that any student can learn. They're closer to ”learning to cook” than ”be-
coming a professional chef.”

You're not trying to open a restaurant. You're learning to feed yourself.

The Path Forward {#the-path-forward}
In the next section, we'll move from theory to practice.

You'll install Ollama, download your first AI model, and run it on your own computer. The entire
process takes 15-30 minutes and requires no prior technical experience.

Once you have AI running locally, we'll build five practical student tools:

1. A homework assistant that explains concepts clearly
2. A research assistant that helps you understand complex topics
3. A writing assistant that helps you develop and organize ideas
4. A personal tutor that adapts to your learning style
5. A study assistant that helps you prepare for tests and exams

By the end of this guide, you'll have working tools that cost nothing to run, respect your privacy, and
work exactly the way you need them to.

More importantly, you'll understand how they work, which means you can modify them, improve them,
or build entirely new tools when you need them.

That's the difference between renting capability and owning it.

Let's begin building.
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Part II: Installing Your First AI System
The theory is behind us. Now we build.

In this section, you'll install everything you need to run AI on your own computer. The process is
straightforward and takes 15-30 minutes depending on your internet speed and computer.

By the end of this section, you'll have a working AI system running locally with no internet connection
required.

Chapter 4: Hardware Requirements {#chapter-4-hardware-requirements}
Before installing anything, let's make sure your computer can handle running AI locally.

The good news: most modern computers from the past 5-7 years can run AI models effectively. You
don't need expensive gaming hardware or specialized equipment.

Minimum Requirements {#minimum-requirements}

Here's what you need at minimum:

Any modern laptop or desktop computer running:

• macOS (10.15 or newer)
• Windows (10 or newer)
• Linux (most distributions)

At least 8GB of RAM (memory)

• 16GB is better
• 32GB+ is ideal but not necessary

At least 15GB of free disk space

• For the software, models, and operational overhead
• Model files range from 2-8GB each
• Additional space needed for model cache, logs, and updates
• More space lets you download multiple models

Reasonably fast internet connection

• Only needed for initial download
• After that, internet is optional

That's it. If your computer can run a web browser and handle multiple applications at once, it can
probably run local AI.

For detailed hardware guidance, including laptop and desktop recommendations, up-
grade paths, and comprehensive model-to-hardware matching, see The Local AI Hardware
Guide.

What Different Amounts of RAM Mean {#what-different-amounts-of-ram-mean}

RAM (Random Access Memory) determines which models you can run and how fast they'll respond.

8GB RAM:
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• Best with 3B models; some 7B models may run but often with performance compromises
• Response time varies based on model size, quantization level, available RAM, and overall system

load
• Perfectly functional for learning and most student tasks

16GB RAM:

• Can run medium models (14 billion parameters)
• Responses typically appear within several seconds to ~30 seconds depending on hardware
• Comfortable for regular use

32GB+ RAM:

• Can run larger models (32 billion+ parameters)
• Responses typically appear within several seconds depending on hardware
• Professional-level capability

Don't worry about these numbers yet. We'll start with models that work on 8GB and you can
always try larger models later if you have more RAM.

Understanding Parameters {#understanding-parameters}

When we talk about model size, we use ”parameters” - essentially the number of learned patterns in
the model.

Larger models (more parameters):

• Generally more capable and sophisticated
• Can handle more complex tasks
• Require more RAM
• Run slower on the same hardware

Smaller models (fewer parameters):

• Still very capable for most tasks
• Faster responses
• Work on less powerful hardware
• Perfect for learning

For students, a 7-14 billion parameter model provides excellent capability for homework, research,
writing, and learning. You don't need the largest models to get real value.

What Is a Quantized Model? {#what-is-a-quantized-model}

Most AI models you run locally are quantized, which means they are compressed to use less memory
while still working effectively.

Think of it like compressing a video file. The file becomes smaller and easier to play, but still looks
nearly the same.

Quantization allows models that originally required extremely large computers to run on normal lap-
tops.

Why this matters:

• A 7-billion parameter model might require 14GB of RAM in its original form
• A quantized version might require only 4-5GB of RAM
• The quality difference is minimal for student use cases
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For students, quantized models provide excellent performance for learning, writing, research, and coding
tasks.

Without quantization, local AI would not be practical on personal computers.

When you see model names like:

• qwen2.5:7b - This is the quantized version ready for local use
• Different quantization levels (Q4, Q5, Q8) represent different compression/quality trade-offs
• For student use, the default quantization levels work excellently

Real-World Performance Expectations {#real-world-performance-expectations}

Here's what you can actually expect with different hardware configurations:

Hardware Configuration Recommended Model Typical Experience Experience Quality
8GB RAM laptop qwen2.5:3b Response time varies; several seconds to ~30 seconds Functional - Perfect for learning
16GB RAM laptop qwen2.5:7b Comfortable performance Good - Suitable for regular use
16GB Apple Silicon (M1/M2) qwen2.5:14b Smooth experience Very Good - Strong performance
32GB RAM desktop/laptop qwen2.5:14b or 32b Fast and reliable Excellent - Professional quality
64GB+ workstation qwen2.5:32b+ Very fast responses Outstanding - High capability

Important notes:

• Response time varies based on model size, quantization level, available RAM, prompt complexity,
and overall system load

• Apple Silicon (M1/M2/M3/M4) often performs more efficiently than equivalent Intel/AMD con-
figurations

• First response in a session may be slower (model loading)
• Subsequent responses in same session are typically faster

Set realistic expectations: If you have 8GB RAM and use a 3B model, responses within several
seconds to ~30 seconds are normal and perfectly useful for learning. Don't compare to cloud AI speed
- compare to the value of privacy and ownership.

Important Expectation Setting

Local AI runs more slowly than cloud AI services.

This is normal and expected.

Cloud AI services use massive data centers with specialized hardware. Local AI runs on your personal
computer.

The tradeoff is control, privacy, independence, and zero ongoing cost.

For educational use, response times of 3–15 seconds are completely practical and effective.

Special Note for Mac Users {#special-note-for-mac-users}

If you have a Mac with Apple Silicon (M1, M2, M3, M4 chips), you have an advantage.

27



Apple Silicon often handles local AI more efficiently due to unified memory architecture. 16GB Ap-
ple Silicon may run models that typically require more RAM on Intel/AMD systems, though exact
performance depends on model and quantization.

If you have an Intel Mac, the regular RAM guidelines above apply.

Can Your Computer Handle This? {#can-your-computer-handle-this}

Simple test: Open several browser tabs, a word processor, and maybe a video or music player. If your
computer handles this comfortably, it can run local AI.

If your computer struggles with multiple applications, you can still run AI, but responses might be
slower. This is perfectly fine for learning - you're not running a business, you're building capability.

What If You Don't Meet These Requirements? {#what-if-you-dont-meet-these-
requirements}

If you have less than 8GB RAM or a very old computer, you have options:

Option 1: Use cloud-based AI platforms (like ChatGPT) while you learn the concepts in this guide.
When you upgrade your computer, you'll already understand how everything works.

Option 2: Use extremely small models (3 billion parameters or less) that can run on limited hardware.
These are less capable but still useful for learning.

Option 3: Consider this guide as preparation for when you do have capable hardware. The concepts
and approaches still apply.

Cost Considerations {#cost-considerations}

You don't need to buy new hardware specifically for this. Use what you have.

If you're considering a computer upgrade anyway and want to prioritize AI capability:

Budget option ($600-800):

• Any laptop with 16GB RAM
• Integrated graphics (no GPU needed)
• Will run most student-appropriate models well

Better option ($1000-1500):

• Laptop or desktop with 32GB RAM
• Still no GPU needed
• Very comfortable AI performance

Professional option ($2000+):

• Mac Studio, high-end laptop, or custom desktop
• 64GB+ RAM
• Can run any open source model

For most students, the budget or better options are more than sufficient.

The Bottom Line {#the-bottom-line}

If you have a computer made in the last 5-7 years with 8GB+ RAM, you're ready to proceed.
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If you're not sure, proceed anyway - the installation is free and reversible. Worst case, you discover
your hardware needs upgrading. Best case, everything works perfectly.

Let's install the software.

Chapter 5: Installing Local AI Software {#chapter-5-installing-local-ai-software}
This is where we actually set everything up. The process is simple and well-documented.

We'll install two things:

1. Ollama - Software that runs AI models on your computer
2. A language model - The actual AI you'll use

Total time: 15-30 minutes depending on internet speed.

Note: This chapter requires using Terminal (command line). If you're new to Terminal or need help
with command-line basics, see The Terminal Survival Guide before proceeding.

What Is Ollama? {#what-is-ollama}

Ollama is free, open source software that makes running AI models on your computer simple.

Think of it like this:

• The AI model is like a music file (MP3)
• Ollama is like a music player (iTunes, Spotify, etc.)
• You need both to actually play music

Ollama handles all the complex technical details so you can focus on using AI, not managing software.

Installing Ollama: macOS {#installing-ollama-macos}

Step 1: Open your web browser and go to:

https://ollama.com

Step 2: Click the ”Download” button

Step 3: The download will begin automatically (file is about 500MB)

Step 4: Once downloaded, open the .dmg file

Step 5: Drag Ollama to your Applications folder

Step 6: Open Ollama from Applications

Step 7: Grant permission if macOS asks (this is normal)

Step 8: You'll see a small llama icon in your menu bar - Ollama is now running

Verify it worked:

Open Terminal (Applications → Utilities → Terminal) and type:

ollama --version

You should see version information. If you do, installation succeeded.
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Installing Ollama: Windows {#installing-ollama-windows}

Step 1: Go to https://ollama.com

Step 2: Click ”Download for Windows”

Step 3: Run the downloaded installer (.exe file)

Step 4: Follow the installation wizard (accept defaults)

Step 5: Ollama will install and start automatically

Verify it worked:

Open Command Prompt (search for ”cmd” in Start menu) and type:

ollama --version

You should see version information.

Installing Ollama: Linux {#installing-ollama-linux}

For most Linux distributions:

Open terminal and run:

curl -fsSL https://ollama.com/install.sh | sh

This downloads and runs the installation script automatically.

Verify it worked:

ollama --version

Downloading Your First Model {#downloading-your-first-model}

Now that Ollama is installed, let's download an AI model to run.

We'll start with Qwen 2.5 (7 billion parameter version) - it's capable, fast, and works well on most
computers.

Open your terminal or command prompt and type:

ollama run qwen2.5:7b

What happens next:

1. Ollama checks if you have this model
2. If not, it starts downloading (about 4-5 GB)
3. Download takes 5-20 minutes depending on internet speed
4. Once downloaded, the model loads into memory
5. You see a prompt: >>>

You're now running AI locally.

Your First Prompt {#your-first-prompt}

At the >>> prompt, try typing:

Explain photosynthesis in simple terms
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Press Enter.

The model will generate a response explaining photosynthesis. This happens entirely on your computer.
No internet needed (after initial download). No company seeing your prompt.

To exit, type:

/bye

Understanding What Just Happened {#understanding-what-just-happened}

Let's break down what occurred:

When you ran ollama run qwen2.5:7b:

• Ollama downloaded the model files to your computer
• These files are stored locally (in ~/.ollama/models on Mac/Linux)
• The model loaded into your computer's RAM
• Ollama started accepting prompts

When you typed your question:

• Your prompt stayed on your computer
• The model processed it using your computer's CPU/GPU
• The response was generated locally
• Nothing was sent to any external server

You now own this capability. The model is on your computer. You can use it anytime, even
without internet.

Common Installation Problems and Solutions {#common-installation-problems-and-
solutions}

Most installations work smoothly, but here are solutions to common issues:

Problem 1: Ollama command not recognized Error example:

command not found: ollama

Solution:

Restart your computer, then open Terminal and type:

which ollama

If nothing appears, reinstall Ollama from the official website.

On Mac, you may need to add Ollama to your PATH:

export PATH="/usr/local/bin:$PATH"

Problem 2: Model fails to load due to insufficient memory Error example:

model requires more system memory

Solution:

Close all unnecessary applications and try again.

If the problem persists, use a smaller model:
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ollama run qwen2.5:3b

The 3b (3 billion parameter) version requires much less RAM.

Problem 3: Download interrupted Error example:

download failed: connection interrupted

Solution:

Simply run the same command again:

ollama run qwen2.5:7b

The download will resume automatically from where it stopped.

Problem 4: Permission denied (Linux/Mac) Error example:

permission denied

Solution:

Run the installation with proper permissions:

sudo curl -fsSL https://ollama.com/install.sh | sh

You'll be asked for your password. This is normal and safe for official Ollama installation.

Problem 5: Slow responses or computer freezing Not an error - this is expected behavior
when:

• Running large models on minimum-spec hardware
• Running multiple applications simultaneously
• Computer is thermal throttling (too hot)

Solution:

Close other applications, ensure good ventilation, or use a smaller model:

ollama run qwen2.5:3b

Trying Different Models {#trying-different-models}

Ollama supports many open source models. You can download and try different ones:

Smaller, faster models:

ollama run qwen2.5:3b
ollama run llama3.2:3b

Medium models (if you have 16GB+ RAM):

ollama run qwen2.5:14b
ollama run llama3.1:8b

Larger models (if you have 32GB+ RAM):

ollama run qwen2.5:32b

You can have multiple models installed. They don't interfere with each other.
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Managing Disk Space {#managing-disk-space}

Models take up space. To see what you have installed:

ollama list

To remove a model you're not using:

ollama rm qwen2.5:32b

You can always re-download it later if needed.

Updating Ollama {#updating-ollama}

Ollama updates periodically with improvements. To update:

Mac: Download the latest version from ollama.com and reinstall

Windows: Same - download and reinstall

Linux: Run the installation script again:

curl -fsSL https://ollama.com/install.sh | sh

Your downloaded models won't be affected by updates.

Where Everything Is Stored {#where-everything-is-stored}

If you're curious about where files live:

Mac/Linux:

• Ollama application: /usr/local/bin/ollama
• Models: ~/.ollama/models

Windows:

• Ollama application: C:\Program Files\Ollama
• Models: C:\Users\[YourName]\.ollama\models

You don't usually need to touch these directly, but it's good to know where your models are stored.

Next Steps {#next-steps-2}

You now have:

• Ollama installed and working
• At least one AI model downloaded
• The ability to prompt AI locally

In the next chapter, we'll explore how to actually use this system effectively.

Chapter 6: Running Your First AI Model {#chapter-6-running-your-first-ai-model}
You have AI running on your computer. Now let's learn to use it effectively.

This chapter covers the basics of prompting - how to ask questions and give instructions that produce
useful responses.
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Starting a Model {#starting-a-model}

To run a model, open Terminal (Mac/Linux) or Command Prompt (Windows) and type:

ollama run qwen2.5:7b

You'll see the >>> prompt. This means the model is ready.

Basic Prompting {#basic-prompting}

At the simplest level, you type a question or instruction and press Enter.

Try this:

What is the Pythagorean theorem?

The model will explain it. This is basic Q&A - you ask, it answers.

Try this:

Explain the causes of World War I

It will provide a historical explanation.

Try this:

Write a haiku about learning

It will generate a haiku.

These are all simple, single-turn interactions.

Better Prompting Techniques {#better-prompting-techniques}

The quality of responses depends heavily on how you ask.

Vague prompt:

Tell me about Rome

Better prompt:

Explain the political structure of the Roman Republic in 100 BCE

Why the second is better:

• Specific time period
• Specific aspect (political structure)
• Clear scope

Vague prompt:

Help with my essay

Better prompt:

I'm writing an essay arguing that renewable energy should replace fossil fuels. Help me brainstorm three strong supporting arguments with evidence.

Why the second is better:

• States the essay's position
• Specifies what kind of help you need
• Gives a specific request (three arguments)
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The Three Elements of Good Prompts {#the-three-elements-of-good-prompts}

1. Context

Tell the AI what it needs to know:

I'm a high school student learning about cell biology.
Explain mitosis in terms I can understand.

2. Task

Be specific about what you want:

Create an outline for a 5-paragraph essay about climate change.
Include a thesis statement and three main points.

3. Format

Specify how you want the response:

List five major causes of the American Civil War.
For each cause, provide one sentence of explanation.

Multi-Turn Conversations {#multi-turn-conversations}

You don't have to start over each time. The model remembers your conversation:

You:

Explain how photosynthesis works

AI: [provides explanation]

You:

Now explain cellular respiration and how it relates to photosynthesis

AI: [explains respiration in context of previous explanation]

You:

Why do plants do both?

AI: [explains the relationship]

This conversation flow lets you build understanding progressively.

Useful Commands {#useful-commands}

While in an Ollama session:

Exit the conversation:

/bye

Clear the context (start fresh):

/clear

See conversation history:

/show

Get help:
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/help

What Makes AI Responses Good or Bad {#what-makes-ai-responses-good-or-bad}

Good responses:

• Relevant to your question
• Appropriate detail level
• Clear and organized
• Acknowledge limitations when appropriate

Bad responses:

• Off-topic or misunderstood your question
• Too brief or too verbose
• Confusing organization
• Overconfident about uncertain information

When you get bad responses, try rephrasing your prompt more specifically.

Example: Improving a Response {#example-improving-a-response}

First attempt:

Tell me about the Renaissance

Response: Very broad, covers art, politics, geography, time period

Second attempt:

Explain three major innovations in art techniques during the Italian Renaissance,
with specific examples of artists who used them.

Response: Focused, specific, useful for learning

The second prompt is better because it's specific about what aspect you want, how many points, and
what kind of examples.

Using AI for Different Tasks {#using-ai-for-different-tasks}

For explaining concepts:

I don't understand why [concept].
Explain it using an analogy to [something I do understand].

For brainstorming:

I need to [goal].
Generate 5 different approaches I could take, with pros and cons for each.

For checking understanding:

I think [concept works like this].
Is my understanding correct? If not, what am I missing?

For organizing thoughts:

I have these ideas: [list ideas].
Help me organize them into a logical structure for an essay.
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What AI Can't Reliably Do {#what-ai-cant-reliably-do}

Remember Chapter 1? Here are practical examples:

Don't trust AI for:

What happened in yesterday's news?

(No knowledge of current events)

Calculate 8,347 × 6,892

(Might be wrong - use a calculator)

Is this fact true: [fact]?

(Can't verify its own information)

Do use AI for:

Explain this concept I'm learning about
Generate practice problems for studying
Help me organize my thoughts
Suggest different approaches to this problem

The Magic Moment {#the-magic-moment}

At some point while using AI, you'll have a realization:

”I'm sitting here having a conversation with software running on my computer, asking it to explain
quantum mechanics, and it's actually helping me understand.”

That's the moment you realize this isn't about technology being impressive.

It's about you having a tool that amplifies your learning.

And it's entirely under your control.

Verification Habit {#verification-habit}

Develop this habit now: When AI provides factual information, verify it.

For homework:

• Use AI to understand concepts
• Verify facts in your textbook or reliable sources
• Write answers in your own words

For research:

• Use AI to explore topics
• Follow up with actual sources
• Cite the sources, not the AI

For learning:

• Use AI to explain difficult concepts
• Test your understanding by explaining it back
• Apply the knowledge to practice problems

AI is a learning tool, not a truth oracle.
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� CRITICAL SAFETY WARNING: AI CAN BE WRONG

AI can produce confident, completely incorrect answers.

This is called ”hallucination” - when AI generates plausible-sounding but false information.

Always verify important facts with real sources:

• Textbooks
• Academic papers
• Reputable websites
• Expert consultation

Use AI to:

• Understand concepts
• Explore ideas
• Practice skills
• Organize thoughts

Do NOT use AI as:

• Your only source of truth
• A replacement for research
• A fact-checker (it can't verify itself)
• An authority on current events

The rule: If a fact matters (for homework, projects, decisions), verify it independently.

Stopping the Model {#stopping-the-model}

When you're done, type:

/bye

The model stops and exits. Your conversation isn't saved (unless you saved it manually).

Next time you start the model, it will have no memory of previous sessions. Each session is fresh.

Running Different Models {#running-different-models}

You can switch between models anytime:

ollama run qwen2.5:7b

# Use this model for a while
/bye

ollama run llama3.2:3b

# Now using a different model
/bye

Different models have different characteristics. Some are better at code, others at creative writing,
others at analysis.
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Experiment to find which models work best for different tasks.

You're Ready {#youre-ready}

You now have:

• AI installed and running locally
• The ability to prompt it effectively
• Understanding of its capabilities and limitations
• A tool for learning under your complete control

In the next section, we'll build specific student tools for homework, research, writing, and learning.

These aren't just prompts - they're structured approaches to using AI for specific educational purposes.

Optional: Using a Graphical Interface with Ollama {#optional-using-a-graphical-
interface-with-ollama}

You've learned to run AI through Terminal. This builds confidence, technical literacy, and gives you
complete system visibility.

After verifying your installation works via Terminal, you may optionally install a graphical user interface
(User Interface (UI)) for daily interaction.

Important understanding:

The User Interface (UI) is a visual layer on top of Ollama. It does not:

• Change how Ollama runs (still local)
• Alter hardware requirements (same RAM, storage, and processing needs)
• Increase performance (response times remain hardware-dependent)
• Replace Terminal for troubleshooting or system verification

Ollama runs locally regardless of interface. The User Interface (UI) is a convenience layer, not a
separate system.

When to Consider a User Interface (UI) {#when-to-consider-a-user-interface-ui}

A User Interface (UI) may be helpful if you:

• Prefer visual interfaces for daily interaction
• Want to manage multiple conversation threads easily
• Find graphical tools more comfortable after mastering the basics

Terminal remains recommended for:

• Initial installation and setup
• System troubleshooting
• Learning how the system actually works
• Universal fallback when User Interface (UI) tools fail
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Compatible User Interface (UI) Tools {#compatible-user-interface-ui-tools}

If you choose to use a User Interface (UI), consider open source options that run locally:

Open WebUI — Open source web interface for Ollama

• Runs in your browser
• Locally hosted
• Actively maintained

Ollama Desktop — Official desktop application (when released)

• Native interface
• Local operation

Other open source User Interface (UI) clients — Various community projects

• Check ollama.com for current recommendations
• Verify tools run locally and respect your privacy

Avoid:

• Cloud-based interfaces requiring accounts
• Proprietary tools with subscription fees
• External API services that send your data elsewhere

All User Interface (UI) tools must operate as Ollama clients. They connect to the same local Ollama
installation you've already set up.

Technical Standards Remain Unchanged {#technical-standards-remain-unchanged}

Regardless of interface choice, all technical standards apply:

Storage: Minimum 15GB free (recommended 20GB+)

RAM Tiers:

• 8GB → qwen2.5:3b
• 16GB → qwen2.5:7b
• 24GB+ → qwen2.5:14b

Performance: Response time varies based on model size, quantization level, available RAM, and
overall system load. Responses typically appear within several seconds to ~30 seconds depending on
hardware.

Safety: You are highly unlikely to damage your computer when following trusted installation instruc-
tions.

The User Interface (UI) does not change these requirements or improve these characteristics.

Installation Note {#installation-note}

User Interface (UI) installation varies by tool. Consult the specific tool's documentation.

Always verify your Ollama installation works via Terminal before installing User Interface (UI) tools.
Terminal remains the canonical verification method.

If a User Interface (UI) tool stops working, return to Terminal for troubleshooting. The command line
always works.
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You Control Your Tools {#you-control-your-tools}

Whether you use Terminal exclusively, User Interface (UI) exclusively, or both:

You own the infrastructure. Your data stays on your computer. You determine what runs and when.

The interface is your choice. The architecture is the same.

Part III: Building Useful Student AI Tools
Now that you can run AI locally, let's build specific tools for common student needs.

These aren't fancy applications - they're structured approaches to using AI for specific purposes. Think
of them as recipes: proven ways to get consistent, useful results.

Chapter 7: Building a Homework Assistant {#chapter-7-building-a-homework-
assistant}
A homework assistant helps you understand concepts, not do your work for you.

The difference is critical: understanding vs. completion.

What a Homework Assistant Does {#what-a-homework-assistant-does}

Good uses:

• Explains concepts you don't understand
• Breaks down complex problems into steps
• Provides different perspectives on a topic
• Generates practice problems
• Checks your understanding

Bad uses:

• Writes your essay for you
• Solves your math problems without you learning
• Provides answers you copy without understanding

The Homework Assistant Prompt Structure {#the-homework-assistant-prompt-
structure}

Here's the basic template:

I'm working on homework for [subject/class].
The topic is [specific topic].
I need help with [specific thing you don't understand].

Please [what you want AI to do]:
- Explain the concept, not give me the answer
- Break it into steps
- Use examples I can understand
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Example 1: Math Homework {#example-1-math-homework}

Weak approach:

Solve: 2x + 5 = 15

The AI will solve it, but you won't learn anything.

Strong approach:

I'm working on algebra homework solving for x.
I have this equation: 2x + 5 = 15

I know I need to isolate x, but I'm not sure what steps to take.
Please explain the process step by step, but don't give me the final answer.
I want to solve it myself.

The AI will explain the steps (subtract 5 from both sides, divide by 2), but you do the actual solving.

Example 2: Science Homework {#example-2-science-homework}

Weak approach:

What's the answer to question 3 on photosynthesis?

The AI doesn't know what question 3 is.

Strong approach:

I'm studying photosynthesis and I don't understand the light-dependent reactions.

My textbook says "electrons move through the electron transport chain"
but I don't understand what that means or why it matters.

Can you explain:
1. What the electron transport chain is
2. What it does in photosynthesis
3. Why it's important

Use an analogy if that helps.

This focuses on understanding the concept, not just getting an answer.

Example 3: History Homework {#example-3-history-homework}

Weak approach:

Write an essay about the causes of World War I

Strong approach:

I'm writing an essay about the causes of World War I.
My thesis is that nationalism was the primary cause.

I need help brainstorming:
- Three supporting points for this thesis
- What evidence would support each point
- What counterarguments I should address
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Don't write the essay - I'll write it.
I just need help organizing my thoughts.

The Explanation Test {#the-explanation-test}

After AI explains something, test yourself:

You: [After AI explains a concept]

Let me explain it back to you in my own words to make sure I understand:
[Your explanation]

Did I get it right? What am I missing?

If you can't explain it back, you don't understand it yet. Ask for clarification.

Generating Practice Problems {#generating-practice-problems}

One powerful use: creating extra practice.

I'm studying [topic].
Generate 5 practice problems similar to [example problem].
Don't provide answers - I want to solve them myself.

Then solve them, and check your answers:

Here are my answers to the 5 problems: [your answers]
Are these correct? If not, explain where I went wrong.

Subject-Specific Templates {#subject-specific-templates}

For Math:

I'm learning [concept] in math.
I understand [what you understand] but I'm confused about [specific confusion].
Explain the concept, then give me 3 practice problems to solve myself.

For Science:

I'm studying [topic] and I don't understand [specific thing].
Explain it using an analogy to something from everyday life.
Then ask me questions to check if I understood.

For English/Literature:

I'm reading [book/text] and analyzing [literary element].
I see [what you notice] but I don't understand [what confuses you].
Help me understand what the author is doing and why.

For History:

I'm learning about [event/period].
I understand the basic facts but I don't understand [why it happened/what it led to/why it matters].
Explain the causes/effects/significance.
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The Ethical Boundary {#the-ethical-boundary}

Here's the line:

Ethical:

• ”Help me understand this concept”
• ”Explain this process”
• ”Generate practice problems”
• ”Check if my understanding is correct”

Unethical:

• ”Write my essay”
• ”Solve this problem for me”
• ”Give me answers I can copy”
• ”Do my homework”

If you're not sure, ask yourself: ”Am I learning, or am I just getting an answer?”

Saving Useful Explanations {#saving-useful-explanations}

When AI explains something particularly well, save it:

Mac/Linux:

• Copy the explanation
• Save to a notes file
• Review before tests

Windows:

• Same process

Building your own study guide from AI explanations is excellent learning practice.

When to Use vs. When to Struggle {#when-to-use-vs-when-to-struggle}

Use AI when:

• You're stuck and not making progress
• You need a different explanation than your textbook
• You want to check your understanding
• You need practice problems

Don't use AI when:

• You haven't tried the problem yourself first
• You're doing work that will be graded
• Your teacher specifically said not to
• You just want quick answers

Struggling with difficult material is part of learning. AI should help you struggle productively, not
avoid struggling.
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Chapter 8: Building a Research Assistant {#chapter-8-building-a-research-
assistant}
A research assistant helps you explore topics, understand complex material, and organize information.

What a Research Assistant Does {#what-a-research-assistant-does}

Good uses:

• Explains unfamiliar concepts in topics you're researching
• Suggests different angles on a research question
• Helps you understand complex academic material
• Organizes information you've gathered
• Identifies what else you need to learn about a topic

What it doesn't replace:

• Actually reading sources
• Evaluating source credibility
• Doing original analysis
• Citing real sources in your work

Starting a Research Topic {#starting-a-research-topic}

When beginning research on an unfamiliar topic:

I need to research [topic] for [assignment/project].
I know very little about this topic.

Please:
1. Give me a brief overview (3-4 sentences)
2. Identify 3-5 key subtopics I should research
3. Suggest what kinds of sources I should look for

This gives you a research roadmap.

Understanding Complex Sources {#understanding-complex-sources}

When you find a source but don't understand it:

I'm reading a [article/book chapter/paper] about [topic].
I understand [what you understand] but I'm confused by [specific confusing part].

Here's the confusing passage: [paste a paragraph or two]

Please explain what this means in simpler terms.

Important: This is using AI to understand sources, not replace reading them.

Exploring Different Perspectives {#exploring-different-perspectives}

Research often requires understanding multiple viewpoints:

I'm researching [topic/issue].
What are the major different perspectives or arguments about this?
For each perspective, explain:
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- What they believe
- Why they believe it
- What evidence they typically use

This helps you understand the landscape of an issue before forming your own view.

Organizing Research Notes {#organizing-research-notes}

After gathering information:

I'm researching [topic] and I've gathered these main points:
[List your notes]

Please help me organize these into:
- Main themes or categories
- A logical structure
- Areas where I have gaps in my research

Example: Research Paper Process {#example-research-paper-process}

Here's how a research assistant fits into the research process:

Step 1: Topic exploration

I need to write a research paper about environmental conservation.
Suggest 5 specific angles I could focus on, each narrow enough for a 5-page paper.

Step 2: Understanding sources

I'm reading about biodiversity loss and found this concept: "ecosystem services."
Explain what this means and why it matters for conservation.

Step 3: Organizing ideas

I've read about ecosystem services, keystone species, and habitat fragmentation.
How do these three concepts relate to each other?
Help me see the connections.

Step 4: Identifying gaps

For a paper arguing that protecting biodiversity should be a priority,
what evidence or examples would make my argument strongest?
What am I missing?

Notice: None of these steps involve AI writing the paper. They all involve AI helping you understand
and organize your own research.

The Source Problem {#the-source-problem}

AI cannot replace actual sources.

AI can:

• Help you understand concepts
• Suggest what to research
• Explain complex material

AI cannot:
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• Provide citeable information
• Verify facts
• Count as a source in your bibliography

When writing your paper:

• Cite real sources (articles, books, websites)
• Never cite AI
• Use AI understanding to find better real sources

Fact-Checking with Real Sources {#fact-checking-with-real-sources}

When AI provides factual claims:

You mentioned that [claim].
What would be good sources to verify this?
What search terms should I use?

Then actually find and read those sources.

Subject-Specific Research Templates {#subject-specific-research-templates}

For Science Topics:

I'm researching [scientific topic].
Explain the current scientific understanding.
What are the major areas of research or debate?
What key experiments or studies should I know about?

Then find and read the actual studies.

For Historical Topics:

I'm researching [historical event/period].
What are the major interpretations or debates among historians?
What primary sources would be most important?
What context do I need to understand?

Then find and analyze the actual primary sources.

For Current Events/Social Issues:

I'm researching [current issue].
What are the main positions on this issue?
What kinds of evidence does each side use?
What would I need to research to understand this deeply?

Then find current news and analysis from reliable sources.

The Depth Ladder {#the-depth-ladder}

Use AI to go deeper progressively:

Level 1: Overview

Explain [topic] in simple terms

Level 2: Complexity
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Now explain the more complex aspects I should understand

Level 3: Debate

What are the major disagreements or open questions about this?

Level 4: Connection

How does this relate to [other topic you're studying]?

Each level helps you understand the topic more deeply.

When AI Says ”I Don't Know” {#when-ai-says-i-dont-know}

If AI says it doesn't know or isn't sure about something, this is valuable information:

This tells you:

• The topic might be very specialized
• The information might be very recent
• You need to find expert sources

Don't:

• Accept uncertain information as fact
• Use AI's uncertainty as an excuse not to research
• Assume the information doesn't exist

Do:

• Ask AI what sources you should look for
• Search for academic or expert sources
• Consult librarians or teachers

Building a Research Workflow {#building-a-research-workflow}

1. Start with AI for topic overview and research direction
2. Find real sources based on what you learned
3. Use AI to understand difficult passages in sources
4. Take your own notes from sources, not from AI
5. Use AI to organize your notes and identify gaps
6. Find more sources to fill gaps
7. Write your own analysis based on sources

AI is the assistant, not the researcher. You're the researcher.

Chapter 9: Building a Writing Assistant {#chapter-9-building-a-writing-assistant}
A writing assistant helps you develop ideas, organize thoughts, and improve your writing - without
writing for you.

What a Writing Assistant Does {#what-a-writing-assistant-does}

Good uses:
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• Brainstorms ideas and approaches
• Helps organize your thoughts
• Suggests ways to strengthen arguments
• Identifies weak points in your reasoning
• Helps you find better ways to express your ideas

Bad uses:

• Writes paragraphs for you to copy
• Generates your entire essay
• Replaces your thinking with AI output

The Core Principle {#the-core-principle}

You write. AI helps you think about your writing.

Brainstorming and Planning {#brainstorming-and-planning}

Before writing, use AI to explore ideas:

I need to write [type of paper] about [topic].
My initial thoughts are: [your ideas]

Help me brainstorm:
- Different angles I could take
- Potential arguments
- Interesting questions to explore
- What makes this topic important

You'll get multiple perspectives to consider. Choose the approach that resonates with you.

Developing a Thesis {#developing-a-thesis}

I'm writing about [topic].
I'm considering this thesis: [your thesis idea]

Is this thesis:
- Specific enough?
- Arguable (not just a fact)?
- Interesting enough to write about?

Suggest how I could make it stronger.

Outlining {#outlining}

Once you have a thesis:

My thesis is: [thesis]

I have these supporting points:
1. [point]
2. [point]
3. [point]
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Help me organize these into a logical outline.
What order makes the most sense?
What am I missing?

Example: Essay Development Process {#example-essay-development-process}

Step 1: Initial idea

I need to write about climate change for Environmental Science.
I'm interested in how it affects agriculture but I'm not sure what argument to make.

AI suggests angles:

• Food security implications
• Economic impact on farmers
• Adaptation strategies
• Regional differences

You choose: Food security angle interests you most

Step 2: Thesis development

I want to argue that climate change threatens global food security.
Is this specific enough for a 5-page paper?

AI suggests: Narrow to one region or one crop system

You revise: Focus on wheat production in major exporting countries

Step 3: Structure

My thesis: Climate change threatens wheat production in major exporting countries,
which could destabilize global food security.

I want to cover:
- How wheat is affected by temperature/rainfall changes
- Which countries this impacts most
- What this means for global food supply

Help me structure this into a clear 5-paragraph essay.

Notice: You made all the decisions. AI helped you think through them.

Strengthening Arguments {#strengthening-arguments}

After you draft a paragraph:

I wrote this paragraph: [paste your paragraph]

Is my argument clear?
Where is it weak?
What evidence would strengthen it?
What counterarguments should I address?

Don't ask AI to rewrite it. Ask AI to help you see how to improve it yourself.
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Finding Better Phrasing {#finding-better-phrasing}

Sometimes you know what you want to say but can't find the right words:

I'm trying to explain [concept] but my phrasing is awkward.
My current sentence: [your sentence]
The idea I want to convey: [what you mean]

Suggest different ways to phrase this (give me options to choose from).

You get multiple options and choose which sounds like you.

Transitions and Flow {#transitions-and-flow}

I have these two paragraphs: [paragraph 1] [paragraph 2]

The transition between them feels rough.
What transition would connect these ideas smoothly?

Checking for Logical Gaps {#checking-for-logical-gaps}

Here's my argument structure:
1. [point 1]
2. [point 2]
3. [conclusion]

Are there logical gaps?
Does my conclusion follow from my points?
What am I assuming but not stating?

The ”Read It Back” Test {#the-read-it-back-test}

After drafting:

I'll read you my essay. Tell me:
- Where you lose track of my argument
- Where more explanation is needed
- Where I'm repetitive
- Where I could be clearer

[Paste your essay]

This is like reading to a friend who gives honest feedback.

Style and Voice {#style-and-voice}

Your writing should sound like you. If AI-suggested phrasing doesn't sound like you, don't use it.

This suggestion sounds too formal/too casual for my style.
Give me alternatives that are [describe your preferred style].

What NOT to Do {#what-not-to-do}

Don't:

Write this essay for me: [topic]
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Don't:

Here's my thesis. Write three body paragraphs supporting it.

Don't:

Make this paragraph better.

(Too vague - what does ”better” mean?)

Do:

Help me develop three strong arguments for this thesis.

Do:

I wrote this paragraph. Is the logic clear? Where could I add more evidence?

Do:

This paragraph feels weak because [specific reason].
What would strengthen it?

Academic Integrity {#academic-integrity}

Most schools have policies about AI use in writing. You need to understand and follow them.

Generally acceptable:

• Using AI to brainstorm ideas
• Getting feedback on your logic
• Asking for structure suggestions
• Checking for clarity

Generally not acceptable:

• Having AI write paragraphs you copy
• Using AI-generated text without disclosure
• Having AI do your thinking for you

When in doubt: Ask your teacher what's allowed.

Documenting Your Process {#documenting-your-process}

Some teachers want you to document AI use. Keep a log:

Essay Planning Session - [Date]
Used AI to brainstorm thesis ideas
Final thesis (my own): [thesis]
Used AI to check argument logic in paragraph 3
Revised based on feedback: [what you changed and why]

This shows you used AI as a tool, not a replacement for your work.

The Ownership Test {#the-ownership-test}

After working with AI, ask yourself:

Can I explain every idea in this essay?
If no → You don't understand your own writing
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Did I make all the substantive decisions?
If no → You let AI do your thinking

Could I write a similar essay on a different topic?
If no → You didn't really learn the process

If you answer ”no” to any of these, you've used AI wrong.

Writing Different Types of Content {#writing-different-types-of-content}

For Analytical Essays:

Help me develop a strong analytical framework for [text/topic].
What questions should I be asking?
What elements should I analyze?

For Argumentative Essays:

I'm arguing [position].
What counterarguments should I address?
What evidence would be most convincing?
Where might my reasoning be weak?

For Creative Writing:

I'm writing [type of creative piece] about [topic].
I'm stuck on [specific element].
Brainstorm possibilities (I'll choose what fits my vision).

For Lab Reports/Technical Writing:

I need to explain [technical concept] clearly.
My draft: [your explanation]
Is this clear? Where might readers get confused?

Final Thought on Writing Assistants {#final-thought-on-writing-assistants}

AI can help you become a better writer by helping you think more clearly about your writing.

But the writing has to be yours. The thinking has to be yours. The voice has to be yours.

If you use AI to avoid thinking and writing, you're not building capability. You're renting it temporarily
for one assignment.

If you use AI to support your thinking and improve your writing, you're developing skills that compound
over time.

Choose wisely.

Chapter 10: Building a Personal Tutor {#chapter-10-building-a-personal-tutor}
A personal tutor helps you learn difficult concepts at your own pace, in ways that make sense to you.

This is perhaps the most powerful educational use of AI: one-on-one tutoring adapted to your needs.
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What Makes a Good Tutor {#what-makes-a-good-tutor}

Good tutors:

• Ask questions to check understanding
• Explain concepts multiple ways
• Adapt to your learning style
• Help you discover answers rather than just giving them
• Identify and address misconceptions

AI can do all of this if you set it up correctly.

Setting Up the Tutoring Session {#setting-up-the-tutoring-session}

Start with context about what you're learning and what you need:

Act as my tutor for [subject].
I'm currently learning [specific topic].
My background: [what you already know]
What I'm struggling with: [specific difficulty]

Please:
- Explain concepts at my level
- Use examples I can relate to
- Check my understanding with questions
- Don't just give answers - help me think through problems

The Socratic Method {#the-socratic-method}

Instead of asking for answers, ask AI to guide you to understanding:

I'm trying to solve [problem] but I'm stuck.
Don't solve it for me.
Instead, ask me questions that will help me figure it out myself.

Example for math:

You: I'm stuck on this algebra problem: 3(x + 4) = 21

AI: What do you know about the order of operations? What should we do first?

You: Distribute the 3?

AI: Exactly. What do you get when you distribute?

You: 3x + 12 = 21

AI: Good. Now what can you do to isolate the x term?

This guides you to the answer rather than giving it.

Different Explanation Styles {#different-explanation-styles}

If one explanation doesn't work, ask for different approaches:

I still don't understand [concept].
Explain it:
1. Using an analogy to everyday life
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2. With a concrete example
3. By showing what would happen if it wasn't true

Different explanations work for different people.

Building Understanding Progressively {#building-understanding-progressively}

Complex topics need step-by-step building:

I need to understand [complex concept].
Break this down into prerequisites.
What do I need to understand first before tackling the main concept?

Then work through each prerequisite before the main concept.

Example: Learning Calculus Concepts {#example-learning-calculus-concepts}

Student approach:

I'm learning derivatives in calculus.
I understand it's about rate of change, but I don't understand what the notation means.
Explain dx and dy and why we write dy/dx.

Tutor response: Explains notation step by step

Student:

Okay, I think I understand the notation.
Now explain how to actually find a derivative.
Use a simple example and explain each step.

Tutor: Works through an example

Student:

Let me try one: Find the derivative of f(x) = x²
I'll work through it step by step: [student's work]
Did I do this correctly? Where did I make mistakes?

Tutor: Checks work, identifies any errors, explains corrections

This is active learning, not passive receiving.

Checking for Understanding {#checking-for-understanding}

After an explanation:

Let me explain [concept] back to you in my own words: [your explanation]
Is this correct? What am I missing or misunderstanding?

If you can't explain it, you don't understand it yet.

Generating Practice Problems {#generating-practice-problems-2}

I'm learning [topic].
Generate 5 practice problems at [beginner/intermediate/advanced] level.
Start with easier ones and progressively increase difficulty.
Don't give me the answers yet.
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Solve them yourself, then:

Here are my solutions: [your work]
For each problem:
- Is my answer correct?
- If not, where did I make a mistake?
- Explain the correct approach

Learning from Mistakes {#learning-from-mistakes}

When you make mistakes:

I got this problem wrong: [problem and your wrong answer]
Don't just tell me the right answer.
Help me understand why my approach was wrong and how to think about it correctly.

Understanding why you were wrong is more valuable than knowing the right answer.

Concept Mapping {#concept-mapping}

For complex topics with many interconnected ideas:

I'm studying [subject/unit].
Help me understand how these concepts relate:
[List concepts]

Show me:
- Which concepts build on others
- How they connect
- Which I need to understand first

Pre-Test Review {#pre-test-review}

Before tests:

I have a test on [topics].
Quiz me on these topics.
Ask me questions, let me answer, then tell me if I'm right and explain why or why not.

Start with fundamental concepts, then move to harder applications.

This identifies gaps in your knowledge before the actual test.

Understanding, Not Memorization {#understanding-not-memorization}

Weak use:

What are the parts of a cell? List them.

Strong use:

I need to understand how different parts of a cell work together.
Explain each organelle's function and how they depend on each other.
Use an analogy to a factory or city.

The second approach builds understanding you can apply, not just facts you memorize.
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Subject-Specific Tutoring Approaches {#subject-specific-tutoring-approaches}

For Math:

Don't solve problems for me.
Instead:
1. Ask me what I know about the problem
2. Guide me to the next step with questions
3. Let me work through it
4. Check my work and explain any mistakes

For Science:

I'm learning [scientific concept].
Help me understand:
- What's actually happening (the mechanism)
- Why it matters
- How I can observe or test this
- Common misconceptions people have

For History:

I need to understand [historical event/period].
Don't just give me facts.
Help me understand:
- Why it happened (causes)
- What changed (effects)
- Different perspectives on it
- Why it still matters

For Language Learning:

I'm learning [language].
I understand [what you know] but I'm confused about [specific grammar/usage].
Explain the rule, give examples, then quiz me.

Adapting to Your Learning Style {#adapting-to-your-learning-style}

Tell AI how you learn best:

I learn best by:
- [Visual examples / step-by-step logic / real-world applications / etc.]

When explaining [topic], please use this approach.

The Testing Loop {#the-testing-loop}

Effective tutoring includes testing:

1. Learn concept: AI explains
2. Practice: You try problems
3. Test understanding: Explain it back
4. Identify gaps: Where are you still confused?
5. Re-learn: AI explains differently
6. Repeat: Until you truly understand
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When to Stop and Start Over {#when-to-stop-and-start-over}

If you've had AI explain something three times and you still don't understand:

Stop. Don't ask for a fourth explanation.

Instead:

I've tried to understand [concept] but I'm still confused.
This suggests I'm missing some foundational knowledge.
What prerequisite concepts should I learn first?

Sometimes you need to back up and fill gaps.

The Independence Goal {#the-independence-goal}

The goal of tutoring is to not need the tutor anymore.

After learning a concept with AI help:

• Can you solve similar problems without AI?
• Can you explain it to someone else?
• Can you apply it in new situations?

If yes, you've learned it.
If no, you've just borrowed understanding temporarily.

Documentation for Teachers {#documentation-for-teachers}

Some teachers want to see your learning process:

Study Log - [Topic] - [Date]
Used AI tutor to understand [concept]
Initial confusion: [what you didn't understand]
Approach used: [How AI helped]
Practice problems attempted: [List]
Final understanding: [Explain concept in your own words]

This shows active learning, not passive reliance.

The Difference Between Learning and Completing {#the-difference-between-learning-
and-completing}

Completing:

• Get AI to explain
• Memorize explanation
• Use on test
• Forget after test

Learning:

• Get AI to explain
• Practice actively
• Test your understanding
• Apply to new situations
• Remember and build on it
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Tutoring should lead to learning, not just completing.

Part IV: Advanced - Building Your Own AI Agents
You've learned to use AI for specific tasks. Now let's take it further: building AI agents that combine
multiple capabilities.

This section is optional but shows what's possible as you become more comfortable with AI.

Chapter 11: What Is an AI Agent {#chapter-11-what-is-an-ai-agent}

An agent is more than just a prompt - it's AI combined with instructions, tools, and specific behavior
patterns.

The Difference Between Prompts and Agents {#the-difference-between-prompts-and-
agents}

A prompt is a one-time instruction:

Explain photosynthesis

An agent is a persistent system with:

• A defined role and purpose
• Specific instructions for behavior
• Sometimes access to tools or data
• Consistent personality or approach

Simple Agent Example {#simple-agent-example}

Instead of prompting each time, you could create a ”Study Buddy Agent”:

You are a study buddy helping a high school student learn biology.

Your role:
- Explain concepts clearly
- Ask questions to check understanding
- Encourage active learning
- Never just give answers

Your style:
- Patient and encouraging
- Use analogies and examples
- Break complex topics into steps

Remember: Your goal is to help me learn, not do the work for me.

Save this as your ”study buddy” prompt. Now every session starts with this context.
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Why Agents Are Useful {#why-agents-are-useful}

Consistency: Same helpful behavior every time

Context: The agent remembers its role

Efficiency: No need to re-explain what you want each time

Specialization: Different agents for different needs

Types of Student Agents {#types-of-student-agents}

Subject-specific tutors:

• Math tutor agent
• Science explainer agent
• History discussion agent
• Writing coach agent

Task-specific assistants:

• Research organization agent
• Essay structure agent
• Study plan creator agent
• Practice problem generator agent

Meta-learning agents:

• Learning strategy advisor
• Study skill coach
• Time management helper
• Progress tracker

Each has specific instructions for its purpose.

Agent Components {#agent-components}

A well-designed agent has:

1. Role definition

You are a [specific role]

2. Purpose

Your goal is to help students [specific goal]

3. Behavioral guidelines

You should:
- [guideline]
- [guideline]

You should NOT:
- [anti-pattern]
- [anti-pattern]

4. Style parameters

Your communication style: [description]
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5. Example interactions (optional)

Example exchange:
Student: [example question]
You: [example good response]

Creating Your First Simple Agent {#creating-your-first-simple-agent}

Let's create a ”Homework Helper Agent”:

# Homework Helper Agent

You are a homework helper for [your grade level] students.

Your purpose: Help students understand homework concepts without doing the work for them.

Guidelines:
- Always ask what they've tried first
- Explain concepts, don't solve problems
- Use examples and analogies
- Check understanding with questions
- Encourage them when they struggle

Your approach:
- Break complex problems into steps
- Guide with questions (Socratic method)
- Celebrate when they figure things out
- Be patient with confusion

Remember: Learning comes from struggling productively, not from easy answers.

Save this text. Start each homework session by pasting it, then begin your questions.

When Agents Are More Useful Than Simple Prompts {#when-agents-are-more-useful-
than-simple-prompts}

Use an agent when:

• You'll use the same type of help repeatedly
• You want consistent behavior
• The task is complex enough to need guidelines
• You're building a workflow

Use simple prompts when:

• One-off questions
• Simple factual queries
• Quick explanations
• Trying something new

Limitations {#limitations}

Current AI can't truly ”remember” between sessions unless you provide the context each time.
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What this means:

• You need to re-paste your agent definition each session
• The agent won't remember previous conversations automatically
• You're responsible for maintaining continuity

Advanced: Agent Tools {#advanced-agent-tools}

More sophisticated agents can be given access to tools:

• Calculator (for math)
• Web search (for current information)
• Code execution (for programming)
• File access (for document work)

This requires more technical setup beyond basic Ollama use, but it's possible with frameworks like
LangChain or AutoGPT.

For students, simple instruction-based agents are usually sufficient.

The Next Level {#the-next-level}

If you want to explore further:

• Research ”AI agent frameworks”
• Look into LangChain
• Explore AutoGen
• Learn basic Python for agent automation

But this goes beyond this guide's scope. The simple agents described here will serve most student
needs.

Chapter 12: Creating Your First Agent {#chapter-12-creating-your-first-agent}
Let's build a practical agent step by step.

We'll create a ”Science Lab Report Assistant” - an agent that helps you write better lab reports.

Step 1: Define the Need {#step-1-define-the-need}

What do you need help with?

• Organizing lab observations
• Writing clear procedures
• Analyzing data
• Drawing appropriate conclusions
• Formatting reports correctly

Step 2: Write the Agent Definition {#step-2-write-the-agent-definition}

# Science Lab Report Assistant
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You are a lab report writing assistant for [your grade level] science students.

Your expertise: You understand the scientific method and how to write clear, accurate lab reports.

Your purpose: Help students organize their observations, data, and thoughts into well-structured lab reports.

What you do:
- Help organize experimental data
- Guide clear procedure writing
- Assist in data analysis
- Help draw evidence-based conclusions
- Check for logical consistency

What you DON'T do:
- Fabricate data
- Write their analysis for them
- Make up explanations
- Let poor reasoning go unchallenged

Your approach:
1. Ask what experiment they did
2. Ask what data they collected
3. Help them see patterns in their data
4. Guide them to draw their own conclusions
5. Check their reasoning

Questions you ask:
- "What did you observe?"
- "What patterns do you see in your data?"
- "Why do you think that happened?"
- "What evidence supports that conclusion?"
- "How could you verify this?"

Remember: Good science is about evidence-based reasoning, not speculation.

Step 3: Test the Agent {#step-3-test-the-agent}

Start a session, paste the agent definition, then try it:

You:

I did a lab on photosynthesis rates with different light colors.
I need help organizing my results.

Agent: (Following its instructions)

Great! Let's start by understanding your experiment.

What colors of light did you test?
How did you measure photosynthesis rate?
What data did you collect?

This is the agent working - it's asking questions before helping, just like you specified.
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Step 4: Refine Based on Use {#step-4-refine-based-on-use}

After using it a few times, you might notice:

• It asks for information you always have ready
• It doesn't ask about something important
• The style isn't quite right

Revise the agent definition:

[Add to the definition]

Assumptions you can make:
- Student has completed the experiment
- Student has data collected
- Student understands basic terms

Skip preliminaries and focus on:
- Data organization
- Analysis guidance
- Conclusion development

Step 5: Save for Reuse {#step-5-save-for-reuse}

Keep your refined agent definition in a text file:

science_lab_assistant.txt

Whenever you have a lab report, paste this at the start of your AI session.

Example Agent Library {#example-agent-library}

Build a collection:

math_tutor.txt:

[Math tutor agent definition]

essay_structure_coach.txt:

[Essay coach agent definition]

study_strategy_advisor.txt:

[Study advisor agent definition]

Each serves a specific purpose.

Advanced Agent: Multi-Step Process Helper {#advanced-agent-multi-step-process-
helper}

Some agents can guide you through multi-step processes:

# Research Paper Process Guide

You guide students through the research paper process step by step.
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The process:
1. Topic selection and refinement
2. Research question development
3. Source gathering
4. Note organization
5. Outline creation
6. Drafting
7. Revision

Your method:
- Work on one step at a time
- Don't move to the next step until the current one is solid
- Ask questions to clarify thinking
- Point out weak spots respectfully
- Celebrate progress

Current step tracking: Ask me where I am in the process, then guide me through that specific step.

At each step, ask:
- What have you done so far?
- What's working?
- Where are you stuck?
- What do you need to move forward?

This agent helps you navigate a complex process systematically.

Agents for Different Learning Styles {#agents-for-different-learning-styles}

Customize agents to how you learn:

Visual learner:

When explaining concepts, always:
- Use spatial analogies
- Describe visual representations
- Suggest diagrams I could draw
- Use words that create mental images

Step-by-step learner:

Always break explanations into:
1. Numbered steps
2. One concept at a time
3. Check understanding before proceeding
4. Summarize before moving on

Example-based learner:

For every concept, provide:
- At least 2 concrete examples
- Real-world applications
- Edge cases to consider
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Combining Agents with Saved Information {#combining-agents-with-saved-information}

You can give agents context:

[Paste agent definition]

Additional context about this student:
- Currently learning [topics]
- Strengths: [your strengths]
- Areas needing work: [areas you struggle with]
- Preferred explanation style: [your preference]

The agent then customizes its help to you.

When Agents Become Too Complex {#when-agents-become-too-complex}

If your agent definition is more than one page, it's probably too complex.

Signs of over-engineering:

• Too many conditional rules
• Trying to handle every possible case
• Contradictory instructions
• So detailed it confuses the AI

Solution: Simplify. Focus on the core purpose.

Sharing Agents {#sharing-agents}

If you create a particularly useful agent, you can share the definition with classmates:

• Post in study group chats
• Share in class Discord/Slack
• Trade agent definitions

Everyone benefits from well-designed agents.

The Meta-Agent {#the-meta-agent}

One useful agent: The Agent Creator

# Agent Creator Helper

You help students design effective AI agent definitions.

When a student describes what they need, you:
1. Identify the core purpose
2. Suggest appropriate behavioral guidelines
3. Draft an initial agent definition
4. Explain how to test and refine it

Focus on: Simple, clear, focused agents that solve specific problems.

Avoid: Over-complicated agents that try to do everything.
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Use this agent to help design other agents!

Chapter 13: How Agents Can Help Students Learn Faster {#chapter-13-how-
agents-can-help-students-learn-faster}
Agents aren't just convenient - they can accelerate learning by providing structured, consistent support.

The Learning Acceleration Effect {#the-learning-acceleration-effect}

Without agents: Each time you need help, you start from scratch explaining context.

With agents: The context is built in. You skip explanation and get straight to learning.

Time saved: 5-10 minutes per session

Over a school year: 20-40 hours of saved time

That's time you can spend actually learning instead of explaining.

Consistency Builds Better Habits {#consistency-builds-better-habits}

A good study agent reinforces the same productive approaches:

• Always check your understanding
• Always try before asking
• Always explain back to verify learning

After weeks of this, these become your natural habits.

Agents as Training Wheels {#agents-as-training-wheels}

Early in learning something:

• Use agent with detailed guidance
• Follow its structure closely
• Let it guide your thinking

As you improve:

• Reduce the agent's guidance
• Use it only for complex parts
• Eventually, do it independently

The agent helps you build capability you'll keep.

Customization to Your Learning Gaps {#customization-to-your-learning-gaps}

Create agents specifically for your weaknesses:

If you struggle with essay organization:

# Essay Organization Coach

Focus exclusively on structure:

67



- Thesis clarity
- Paragraph organization
- Logical flow
- Transition quality

Don't worry about grammar or style - just help me get my ideas in order.

If you struggle with math setup:

# Math Problem Setup Helper

Your only job: Help me set up problems correctly.

- Identify what we're solving for
- Identify given information
- Suggest which formulas/approaches apply
- Let me do the actual calculation

Focus on the thinking before the math.

Targeted help where you need it most.

The Spaced Repetition Helper {#the-spaced-repetition-helper}

Create an agent that tracks what you're learning:

# Spaced Repetition Study Partner

Help me review topics I've learned at optimal intervals.

When I finish learning something, ask:
- What did you learn?
- Rate difficulty (1-5)
- When should we review this?

Then remind me to review based on:
- Difficulty (harder = more frequent review)
- Time since learning
- My confidence level

Track what I've mastered vs. what needs more work.

This helps prevent forgetting.

Learning Strategy Evolution {#learning-strategy-evolution}

Agents can help you develop better learning strategies:

# Learning Strategy Analyzer

After each study session, ask me:
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- What worked well?
- What was frustrating?
- What could be more efficient?
- What should I try differently?

Over time, help me identify patterns in what works for MY learning.

This develops metacognitive skills - learning about how you learn.

The Peer Study Group Simulation {#the-peer-study-group-simulation}

When you can't study with others:

# Virtual Study Group Member

Act as a study partner for [subject].

- Share your understanding of topics
- Ask me to explain my understanding
- Challenge assumptions productively
- Celebrate insights together

Create the dynamic of peer learning, where we both contribute.

Subject Integration Agent {#subject-integration-agent}

For understanding how topics connect:

# Cross-Subject Connection Finder

Help me see how [subject 1] connects to [subject 2].

When I'm studying [topic], show me:
- How it relates to other subjects
- Real-world applications
- Why it matters beyond the test

Make my learning integrated, not siloed.

The Progress Tracker {#the-progress-tracker}

An agent that helps you see growth:

# Learning Progress Monitor

Track my progress in [subject].

Regularly ask:
- What can you do now that you couldn't before?
- What's getting easier?
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- What's still challenging?
- What's the next skill to develop?

Help me see my growth, even when it feels slow.

Exam Preparation Specialist {#exam-preparation-specialist}

# Exam Prep Strategist

Help me prepare efficiently for exams.

Process:
1. Identify exam scope and format
2. Assess current knowledge level
3. Create focused study plan
4. Practice with varied question types
5. Identify and fix weak areas
6. Build confidence through mastery

Focus on: Efficient preparation, not just more hours.

The Anti-Procrastination Coach {#the-anti-procrastination-coach}

# Productivity Partner

When I'm procrastinating on [task]:

Ask:
- What's making this feel hard?
- What's the smallest first step?
- What would make this more interesting?
- Can we break it down further?

Help me overcome inertia and start.

No judgment - just practical help getting moving.

Language Learning Partner {#language-learning-partner}

# [Language] Conversation Practice Agent

Practice [language] with me.

- Correct my mistakes gently
- Introduce new vocabulary in context
- Encourage me to use what I'm learning
- Gradually increase difficulty
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Make practice feel like conversation, not drilling.

Reflection and Integration {#reflection-and-integration}

# Weekly Learning Reflection Guide

Each week, help me reflect:

What did I learn this week?
What connections did I make?
What confused me?
What do I want to explore next?

Help me integrate learning into bigger understanding.

The Compound Effect {#the-compound-effect}

One agent saves you 10 minutes per study session.

5 study sessions per week = 50 minutes saved

36 weeks in a school year = 30 hours saved

That's nearly a full week of time you can reinvest in deeper learning.

And you're learning better during those sessions because the agent provides consistent, targeted sup-
port.

Limitations to Remember {#limitations-to-remember}

Agents are tools, not replacements for:

• Your own thinking
• Actual teachers
• Study groups with real people
• Hands-on practice

Use agents to amplify your learning, not replace the hard parts of learning.

Building Your Agent Library {#building-your-agent-library}

Over time, create a personal collection:

• Agents for each major subject
• Agents for different types of work
• Agents customized to your needs

This becomes part of your learning infrastructure.

Advanced Tools: CivicOS and OpenClaw {#advanced-tools-civicos-and-openclaw}

As you become comfortable with local AI and agents, you may want to explore more sophisticated
tools.

CivicOS Institute is developing OpenClaw, an open source AI orchestration platform designed to
help students and educators build and manage local AI systems. OpenClaw provides:
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• Visual agent design
• Multi-agent coordination
• Persistent memory between sessions
• Integration with local and cloud AI
• Community-shared agent templates

OpenClaw is designed specifically for students, educators, and anyone building AI-powered workflows.

Learn more: Future CivicOS Institute guides will cover OpenClaw setup and advanced agent building.

Current focus: Master the fundamentals in this guide first. OpenClaw builds on these foundations.

The skills you're learning now - prompt engineering, agent design, ethical use - transfer directly to
more advanced tools.

Part V: Ethics and Responsible Use
You can build and use AI tools. Now we need to talk about responsibility.

Chapter 14: Using AI Responsibly {#chapter-14-using-ai-responsibly}
AI gives you leverage. With leverage comes responsibility for how you use it.

The Fundamental Principle {#the-fundamental-principle}

AI should amplify your learning, not replace it.

Every decision about AI use should run through this filter.

Academic Integrity {#academic-integrity-2}

Most schools have policies about AI use. You must:

1. Know your school's policy

• Ask teachers what's allowed
• Read written policies carefully
• When in doubt, ask

2. Follow the policy

• Even when it feels overly restrictive
• Even when you disagree with it
• Even when others aren't following it

3. Disclose AI use when required

• Be transparent about what you used AI for
• Document your process
• Don't hide AI assistance

4. Never misrepresent AI work as your own

• If AI wrote it, it's not your writing
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• If AI solved it, it's not your solution
• If AI generated it, don't claim you did

The Cheating Question {#the-cheating-question}

Is using AI cheating?

It depends on how you use it.

Clearly cheating:

• Having AI write your essay and submitting it as yours
• Using AI to solve test problems
• Copying AI answers without understanding them
• Using AI in ways explicitly prohibited

Clearly not cheating:

• Using AI to understand concepts
• Getting help with difficult material
• Checking your reasoning
• Generating practice problems
• Using AI in ways explicitly allowed

Gray area (ask your teacher):

• Using AI for brainstorming
• Getting feedback on your work
• Having AI explain things in simpler terms
• Organizing your thoughts with AI help

When something is in the gray area, ask. It's always better to ask and be safe than assume and be
wrong.

What Teachers Want to See {#what-teachers-want-to-see}

Teachers aren't against students learning effectively. They're against students avoiding learning.

What teachers want to see:

• Evidence you understand the material
• Your own thinking and analysis
• Growth in your skills
• Honest effort to learn

What teachers don't want:

• Copied AI output
• Work you can't explain
• Shortcuts that bypass learning
• Dishonesty about your process

If you can demonstrate the first list, most teachers will support appropriate AI use.

Transparency Framework {#transparency-framework}

When allowed to use AI, be transparent:
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On assignments:

AI Use Statement:
I used AI to:
- Brainstorm thesis ideas (generated 5 options, chose option 3)
- Check logic in paragraph 2 (revised based on feedback)
- Generate practice problems for self-study

All writing and analysis is my own work.
All ideas presented are my own or properly cited.

In conversations with teachers: ”I used AI to help me understand [concept], but I can explain it
myself now. Would you like me to demonstrate?”

The Capability vs. Credential Problem {#the-capability-vs-credential-problem}

Using AI to complete work gives you credentials (grades, assignments completed) without building
capability.

Short term: This might seem to work
Long term: You're building a house of cards

Example:

• Use AI to write all your essays → Get good grades
• Take a class requiring writing skills → Struggle badly
• Job interview asking about your skills → Can't demonstrate them
• Career requiring those skills → Missing fundamentals

Credentials without capability is a trap.

The Learning Shortcut Paradox {#the-learning-shortcut-paradox}

AI gives you the ability to skip the hard parts of learning.

But the hard parts are where learning happens.

When you skip:

• Struggling with difficult concepts
• Working through confusing material
• Making and learning from mistakes
• Practicing until something clicks

You miss:

• Deep understanding
• Transferable skills
• Confidence in your abilities
• The foundation for advanced work

The shortcut leaves you permanently behind.

Appropriate vs. Inappropriate Use Cases {#appropriate-vs-inappropriate-use-cases}

Appropriate:

For homework:
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• Understanding concepts you're confused about
• Checking if your reasoning is sound
• Getting different perspectives
• Generating practice problems

For projects:

• Research topic exploration
• Organizing information
• Checking for gaps in your work
• Getting feedback on structure

For studying:

• Explaining difficult material
• Testing your understanding
• Creating study materials
• Reviewing concepts

Inappropriate:

For homework:

• Having AI solve problems
• Copying AI explanations as answers
• Using AI to avoid reading or thinking
• Generating answers you don't understand

For projects:

• Having AI write your paper
• Copying AI analysis as your own
• Using AI to fabricate research
• Presenting AI work as yours

For tests:

• Using AI during exams
• Getting AI help on graded work
• Using AI in any way not explicitly allowed

The ”Can You Explain It?” Test {#the-can-you-explain-it-test}

Here's a simple rule:

If you submit work, you must be able to:

• Explain every part of it
• Answer questions about it
• Do similar work independently
• Teach it to someone else

If you can't, you used AI wrong.

Giving Credit {#giving-credit}

When AI helps you understand something important:
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In notes: ”Concept clarified using AI explanation”

In discussions: ”I was confused about this until I had AI explain it using an analogy to [analogy]”

In work: ”Developed this understanding through combination of textbook, lectures, and AI-assisted
exploration”

You don't need to cite AI as a source, but acknowledging how you learned shows intellectual honesty.

Protecting Others' Work {#protecting-others-work}

Don't:

• Use AI to plagiarize others' writing
• Have AI copy others' ideas
• Use AI to violate copyright

Do:

• Respect original sources
• Cite appropriately
• Create original work

Privacy Considerations {#privacy-considerations}

When using AI:

Be careful about:

• Personal information in prompts
• Private data about others
• Sensitive family information
• Confidential school information

Remember:

• Local AI (Ollama) keeps everything on your computer
• Cloud AI logs your conversations
• Choose appropriately based on sensitivity

The Social Responsibility {#the-social-responsibility}

As someone who can use AI effectively, you have responsibility to:

Help others learn to use it well

• Share effective techniques
• Explain appropriate vs. inappropriate use
• Help classmates avoid pitfalls

Push back against misuse

• Don't help others cheat
• Don't normalize using AI to avoid learning
• Speak up when you see harmful use

Advocate for good policies

• Help teachers understand productive AI use
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• Suggest better policies when current ones don't make sense
• Educate about capabilities and limitations

Cultural and Social Impact {#cultural-and-social-impact}

AI affects everyone, not just students who can access it.

Consider:

• Not all students have equal AI access
• AI use might create new inequalities
• School policies affect everyone
• Your choices influence class norms

Be thoughtful about:

• Sharing techniques (good)
• Creating unfair advantages (bad)
• Helping establish healthy norms (good)
• Normalizing dependency (bad)

The Long View {#the-long-view}

Every time you use AI, ask yourself:

Am I building capability or renting it?

Renting capability:

• Get work done faster now
• Don't actually learn
• Dependent on AI long-term
• Weak foundation for future

Building capability:

• Use AI to learn faster
• Develop real understanding
• Less dependent over time
• Strong foundation that compounds

Five years from now, which person do you want to be?

When in Doubt {#when-in-doubt}

If you're not sure whether a use of AI is appropriate:

1. Ask yourself the transparency test: ”Would I be comfortable telling my teacher exactly how I
used AI?”

2. Ask yourself the capability test: ”Am I learning or avoiding learning?”

3. Ask yourself the integrity test: ”Am I being honest about what's my work?”

4. If still uncertain: Ask your teacher or choose the more conservative path

77



The Bottom Line {#the-bottom-line-2}

AI is a powerful tool. Power requires responsibility.

Use it to learn faster, think better, and build capability.

Don't use it to avoid learning, take shortcuts, or misrepresent your abilities.

The choice is yours, but the consequences are too.

Chapter 15: Why Open Source Matters for the Future {#chapter-15-why-open-
source-matters-for-the-future}
You've learned to use open source AI. Now let's talk about why this matters beyond your immediate
needs.

The Larger Picture {#the-larger-picture}

Every time you choose open source tools over closed platforms, you're making a statement about how
technology should work.

You're saying:

• Users should control their tools
• Privacy should be default, not negotiated
• Knowledge should be open
• Technology should empower, not create dependency

These choices compound.

AI is becoming foundational infrastructure, similar to electricity or the internet. How we structure
access to this infrastructure shapes society for decades.

The Network Effect in Reverse {#the-network-effect-in-reverse}

Usually, network effects favor big platforms: ”Everyone uses it, so I have to use it.”

But with open source:

• Every person who learns it makes it more legitimate
• Every student who uses it shows it's viable
• Every success story makes adoption easier
• Every advocate makes change more likely

You're not just a user. You're part of a movement.

Independence as a Skill {#independence-as-a-skill}

Learning to use open source AI teaches broader skills:

Technical independence:

• Comfort with software installation
• Understanding of how tools work
• Ability to troubleshoot problems
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• Confidence with technology

Intellectual independence:

• Questioning default choices
• Evaluating trade-offs
• Making informed decisions
• Taking responsibility for outcomes

These skills transfer far beyond AI.

The Economic Argument Revisited {#the-economic-argument-revisited}

Remember the subscription costs: $240-500+ per year for AI access.

Multiply that by:

• 4 years of college: $960-2000
• Early career: $1200-2500
• Mid-career: $2400-5000

Total lifetime cost: $4,560-10,000+ for one category of tools

Open source alternative: $0 ongoing

But it's not really about the money.

It's about whether you build capability that lasts or rent it repeatedly.

Teaching Others {#teaching-others}

Once you can run AI locally, you can help others:

Family members:

• Parents learning new skills
• Siblings doing homework
• Relatives needing technology help

Classmates:

• Study partners learning together
• Friends asking for help
• School projects requiring AI

Community:

• Local organizations needing tools
• Non-profits with limited budgets
• Community education programs

Your capability creates opportunities to help.

The Privacy Cascade {#the-privacy-cascade}

When you use local AI:

You protect:

• Your own privacy
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• Your family's information
• Your friends' shared data
• Your school's confidential information

You demonstrate:

• Privacy is possible
• Convenience isn't worth everything
• Alternatives exist
• Individual choices matter

Others see this and reconsider their own choices.

Institutional Change {#institutional-change}

Students who understand open source AI can influence:

Schools:

• Adopt open source tools
• Reduce software costs
• Teach sustainable practices
• Build institutional capability

Libraries:

• Provide public access
• Offer training programs
• Support community needs
• Reduce digital divide

Organizations:

• Reduce dependency on vendors
• Control their own data
• Build lasting capability
• Allocate resources better

Change starts with individuals who know alternatives exist.

The Educational Mission {#the-educational-mission}

CivicOS Institute exists because education should be:

• Accessible
• Independent
• Sustainable
• Empowering

Using these tools supports this mission.

Teaching others multiplies the impact.

Advocating for good policies spreads the approach.

Building on open foundations creates lasting value.

You're not just learning to use AI. You're participating in a different model for how educational
technology should work.
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The Skills That Last {#the-skills-that-last}

Specific AI tools will change. The skills you're building won't.

Transferable skills:

• Evaluating technology thoughtfully
• Making informed trade-off decisions
• Learning new tools independently
• Solving technical problems
• Teaching others effectively
• Thinking critically about defaults

These apply to every technology decision you'll face.

The Future You're Building {#the-future-youre-building}

If students:

• Learn to use open source tools
• Teach others these approaches
• Advocate for institutional adoption
• Build on open foundations
• Share knowledge freely

Then the future has:

• More equitable technology access
• Less dependency on platforms
• Greater user control
• Stronger privacy norms
• More sustainable practices

Your choices contribute to which future we get.

Beyond AI {#beyond-ai}

The principles you're learning apply broadly:

Open source software:

• Linux operating systems
• LibreOffice for documents
• GIMP for image editing
• Blender for 3D modeling

Open data:

• Wikipedia
• OpenStreetMap
• Public datasets
• Open Access research

Open education:

• Khan Academy
• MIT OpenCourseWare
• Open textbooks
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• Public libraries

The pattern is consistent: open alternatives that empower users.

The Responsibility That Comes With Knowledge {#the-responsibility-that-comes-with-
knowledge}

You now know something many people don't:

• How to run AI locally
• How to maintain privacy
• How to avoid platform dependency
• How to build lasting capability

With this knowledge comes responsibility to:

• Help others learn
• Correct misconceptions
• Share accurate information
• Advocate for good policies
• Support open alternatives

Not everyone needs to run local AI. But everyone should know it's possible.

The Compound Effect of Small Choices {#the-compound-effect-of-small-choices}

One person using open source: Interesting

Ten people: A trend

Hundred people: A movement

Thousand people: Institutional attention

Million people: Industry shifts

It starts with individual choices that seem small.

Your Role {#your-role}

You don't need to become an activist or evangelist.

You just need to:

• Use open tools when practical
• Share knowledge when asked
• Be honest about trade-offs
• Support good policies
• Keep learning and building

That's enough.

The rest takes care of itself through accumulated individual choices.

Part VI: The Future
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Chapter 16: Students Who Build Will Shape the Future {#chapter-16-students-
who-build-will-shape-the-future}
This guide taught you to install and use local AI. But that's not the end - it's the beginning.

What You've Actually Learned {#what-youve-actually-learned}

Surface level: You learned to use Ollama and run AI models.

Deeper level: You learned to:

• Evaluate technology thoughtfully
• Make informed trade-off decisions
• Build capability instead of renting it
• Think independently about defaults
• Take responsibility for your tools

These are foundational skills for navigating an AI-saturated future.

The Diverging Paths {#the-diverging-paths}

From here, students split into paths:

Path 1: Consumers

• Use whatever AI tools are popular
• Follow platform decisions
• Rent capability as needed
• Remain dependent on others' choices

Path 2: Builders

• Understand their tools
• Make intentional choices
• Build lasting capability
• Control their own infrastructure

Over years, these paths lead to very different places.

The Capability Compound {#the-capability-compound}

Year 1: You learn to use AI locally
Year 2: You teach others and build custom tools
Year 3: You contribute to open source projects
Year 4: You build systems others use
Year 5: You shape how technology is used in your field

Each step builds on previous steps.

The consumer path: Year 5 looks a lot like Year 1, just with newer versions of the same dependency.

Skills That Build on This Foundation {#skills-that-build-on-this-foundation}

Learning to run AI locally connects to:

Programming:

• Understanding how software works
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• Building custom tools
• Automating workflows
• Creating applications

System Administration:

• Managing software
• Troubleshooting problems
• Configuring systems
• Understanding infrastructure

Data Science:

• Working with models
• Understanding AI capabilities
• Evaluating results critically
• Building analysis pipelines

Research:

• Using advanced tools
• Processing information
• Organizing knowledge
• Producing insights

The skills compound and connect.

The Questions That Matter {#the-questions-that-matter}

As AI becomes more prevalent, you'll face questions:

For academics:

• How should this be used in education?
• What policies make sense?
• How do we prevent misuse while enabling learning?

For careers:

• Which jobs are enhanced by AI?
• Which are replaced?
• What skills remain valuable?

For society:

• Who controls AI development?
• Who benefits from AI deployment?
• How do we ensure equitable access?

Students who build will answer these questions from experience, not speculation.

Students who only consume will be subject to others' answers.

The Advantage of Understanding {#the-advantage-of-understanding}

When everyone uses AI, understanding how it works is an advantage.

You can:
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• Evaluate claims about AI capabilities
• Identify when AI is being misused
• Recognize limitations others miss
• Build solutions others can't imagine
• Make informed decisions about adoption

This matters for:

• Academic work
• Career choices
• Business decisions
• Policy advocacy
• Personal agency

The Builder's Mindset {#the-builders-mindset}

The real lesson of this guide isn't about AI.

It's about approach:

When faced with technology:

• Don't just accept defaults
• Understand trade-offs
• Make intentional choices
• Build when you can
• Control what matters

This mindset applies to everything.

What to Learn Next {#what-to-learn-next}

If you want to go deeper:

Technical skills:

• Learn Python (programming language)
• Study machine learning basics
• Explore AI agent frameworks
• Understand neural networks
• Build custom applications

Conceptual understanding:

• AI ethics and philosophy
• Economic implications of AI
• Social impacts of automation
• Governance and policy
• Future scenarios

Practical application:

• Solve real problems with AI
• Build tools others use
• Contribute to open source projects
• Teach what you've learned
• Create new educational resources
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The Time Advantage {#the-time-advantage}

You're learning this now, while AI is still new to many people.

This gives you time to:

• Develop deep expertise
• Build strong foundations
• Establish good habits
• Create valuable work
• Influence how things develop

Starting early compounds.

The Responsibility {#the-responsibility}

Knowledge creates responsibility.

You have responsibility to:

• Use AI ethically and wisely
• Help others learn appropriately
• Advocate for good policies
• Prevent harmful uses
• Build beneficial applications

Not everyone who learns these tools will be responsible. You should be.

The Opportunity {#the-opportunity}

AI will reshape education, work, and society.

Being able to build with AI means:

• You can participate in this reshaping
• You have agency in outcomes
• You can create value
• You can solve problems
• You can help others

This is real opportunity, not hype.

The Warning {#the-warning}

AI will also create:

• New forms of inequality
• Concentration of power
• Privacy erosion
• Dependency structures
• Manipulation potential

Knowing how to build AI tools doesn't make you immune to these risks.

It makes you responsible for addressing them.
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The Vision {#the-vision}

Imagine a future where:

• Students control their learning tools
• Privacy is default, not negotiated
• Knowledge is openly accessible
• Technology empowers rather than controls
• Capability is built, not rented

This future requires:

• Individual choices (like yours)
• Technical capability (like you're building)
• Ethical commitment (like you should have)
• Sustained effort (over years)
• Community support (help from others)

It's possible but not guaranteed.

What Actually Matters {#what-actually-matters}

Ten years from now, what will matter isn't:

• Which AI model you used in high school
• What assignments you completed
• Which platform was popular
• What grades you got

What will matter is:

• Whether you can learn new tools independently
• Whether you think critically about technology
• Whether you build or just consume
• Whether you have agency over your capabilities
• Whether you helped create better alternatives

The Path Forward {#the-path-forward-2}

You've completed this guide. You can run AI locally. You understand the trade-offs. You've built
capability.

Now what?

Keep building.

• Try new models
• Create custom agents
• Solve real problems
• Help others learn
• Share what you know

Keep questioning.

• Why does this work this way?
• What are the trade-offs?
• Who benefits from this choice?
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• What alternatives exist?
• What should I do differently?

Keep growing.

• Learn related skills
• Understand deeper concepts
• Expand your capabilities
• Take on harder challenges
• Build on what you know

The Final Lesson {#the-final-lesson}

This guide taught you to run AI on your computer.

But the real lesson is simpler:

Capability does not require permission. It requires initiative.

You don't need to wait for schools to teach it.
You don't need expensive tools or access.
You don't need anyone's approval.

You need:

• Willingness to learn
• Computer and internet
• Time and effort
• This guide
• Yourself

Everything else follows.

The Beginning {#the-beginning}

This is the end of this guide.

It's the beginning of what you'll build.

Get started.

Part VII: Parent Guide

Chapter 17: Supporting Your Student Safely and Effectively {#chapter-17-
supporting-your-student-safely-and-effectively}

If you're a parent reading this guide, you likely have questions about how to support your student's
use of AI while ensuring they use it responsibly.

This chapter addresses your specific concerns and provides practical guidance.
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Understanding What Your Student Is Doing {#understanding-what-your-student-is-
doing}

When your student runs AI locally:

What's happening:

• They're running software on their computer
• No different from running a word processor or web browser
• All processing happens locally
• No data leaves your home network
• No ongoing costs after initial setup

What's not happening:

• They're not accessing restricted content
• They're not creating accounts they shouldn't have
• They're not sharing personal information online
• They're not incurring charges

Running local AI is safer than most online platforms.

Healthy vs. Unhealthy Usage Patterns {#healthy-vs-unhealthy-usage-patterns}

Healthy usage looks like:

• Student struggles with homework first, then asks AI for help understanding
• Student explains concepts back to you after AI helps
• Student can complete similar work without AI
• Student uses AI as a learning tool, not an answer machine
• Student follows school policies about AI use

Unhealthy usage looks like:

• Student immediately asks AI instead of trying themselves
• Student can't explain what AI told them
• Student becomes frustrated when AI isn't available
• Student uses AI to avoid thinking about problems
• Student hides AI use from teachers

Watch for:

• Over-reliance (can't work without AI)
• Dishonesty (hiding use or misrepresenting work)
• Declining understanding (grades okay but can't explain concepts)
• Avoidance behavior (AI becomes excuse not to struggle productively)

How to Supervise AI Use {#how-to-supervise-ai-use}

For younger students (middle school):

• AI sessions happen in common areas
• Review what they're using AI for
• Ask them to explain what they learned
• Check that they're following school policies
• Discuss appropriate vs. inappropriate use regularly
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For older students (high school):

• Trust but verify approach
• Periodic conversations about usage
• Focus on outcomes (do they understand material?)
• Respect privacy while maintaining accountability
• Emphasize responsibility over supervision

Questions to Ask Your Student {#questions-to-ask-your-student}

After homework: ”Can you explain to me what you learned?”

Not: ”Did you use AI?” (This invites dishonesty)

About assignments: ”How did you approach this problem?”

Listen for:

• Clear understanding
• Ability to explain reasoning
• Confidence in knowledge
• Honest description of process

Red flags:

• Vague explanations
• Memorized-sounding responses
• Can't answer follow-up questions
• Defensive about process

Discussing AI Ethics With Your Student {#discussing-ai-ethics-with-your-student}

Have conversations about:

Academic integrity: ”Where's the line between getting help and cheating?”

Long-term thinking: ”What happens if you use AI to avoid learning now?”

Honesty: ”Why is it important to be honest about how you did your work?”

Capability building: ”What skills are you actually developing?”

Don't lecture. Ask questions and listen.

Supporting Good Practices {#supporting-good-practices}

Encourage:

• Trying problems before asking AI
• Explaining back what they learned
• Using AI for understanding, not answers
• Following school policies
• Being transparent with teachers

Discourage:

• Immediate AI use before thinking
• Copying without understanding
• Using AI to avoid struggling
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• Hiding AI use
• Depending entirely on AI

Working With Schools {#working-with-schools}

If schools prohibit AI:

• Support the policy even if you disagree
• Help your student follow it
• Consider discussing policy with teachers/administrators
• Focus on non-AI study methods at home

If schools allow AI:

• Understand the specific guidelines
• Help your student follow them
• Ask for clarification when rules are unclear
• Support teachers' enforcement

If policy is unclear:

• Reach out to teachers
• Ask specific questions
• Suggest clearer guidelines
• Err on conservative side meanwhile

Age-Appropriate Guidance {#age-appropriate-guidance}

Middle school (ages 11-14):

• More direct supervision
• Explicit rules about usage
• Regular check-ins
• Clear consequences for misuse
• Frequent discussions about responsibility

High school (ages 14-18):

• More independence
• Trust-based approach
• Periodic conversations
• Natural consequences emphasized
• Preparation for college independence

Technical Support Parents Can Provide {#technical-support-parents-can-provide}

Even if you're not technical:

You can:

• Help with initial installation (following this guide together)
• Ensure computer meets requirements
• Troubleshoot internet connection issues
• Help manage disk space
• Support when things don't work

You don't need to:
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• Understand all technical details
• Monitor every AI interaction
• Become an AI expert yourself
• Control every aspect of use

Signs Your Student Is Using AI Well {#signs-your-student-is-using-ai-well}

Positive indicators:

• Improving understanding of difficult subjects
• Can explain concepts they previously struggled with
• Uses AI less over time as understanding builds
• Excited about learning, not just completing work
• Honest about how they're using tools

Signs of Problematic Use {#signs-of-problematic-use}

Warning signs:

• Declining ability to work independently
• Can't explain work they've completed
• Increasing dependence on AI
• Hiding or minimizing AI use
• Grades okay but understanding poor

When to Intervene {#when-to-intervene}

Intervene when:

• You see dishonesty about AI use
• School policies are being violated
• Understanding is clearly declining
• Dependence is becoming problematic
• Work quality and understanding diverge

How to intervene:

• Have calm, non-judgmental conversation
• Focus on long-term consequences
• Work together on solutions
• Possibly restrict AI access temporarily
• Consider professional help if patterns persist

Privacy and Safety {#privacy-and-safety}

Running local AI is safe because:

• No data goes online
• No accounts required
• No personal information shared
• No interaction with strangers
• Complete parental visibility possible

Much safer than:

• Cloud AI platforms (data logged)
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• Social media (public interaction)
• Online gaming (stranger contact)
• Most internet activities

Cost Considerations {#cost-considerations-2}

Initial investment:

• Time to install: 1-2 hours
• Internet for download: One time
• Ongoing cost: $0

Compare to:

• AI subscriptions: $240+/year
• Tutoring: $40-100/hour
• Additional software: $100s/year

Consider:

• Value per use (unlimited after setup)
• Learning investment (skills last)
• Independence building (priceless)

Supporting Learning Without AI Expertise {#supporting-learning-without-ai-expertise}

You can help even without technical knowledge:

Ask good questions:

• ”What are you learning?”
• ”Can you teach me about this?”
• ”How did you figure that out?”

Provide structure:

• Set study schedules
• Create good work environments
• Encourage breaks and balance

Model good habits:

• Struggle with hard problems yourself
• Show perseverance
• Demonstrate learning from mistakes

Emotional support:

• Encourage when they're frustrated
• Celebrate understanding, not just grades
• Validate that learning is hard

Balancing Independence and Oversight {#balancing-independence-and-oversight}

The goal: Self-regulating student who uses AI responsibly without constant supervision

The path:

1. Teach appropriate use explicitly
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2. Supervise while habits form
3. Monitor as independence grows
4. Check periodically as trust builds
5. Trust with random verification

Different students need different pacing.

Your Role {#your-role-2}

You are not:

• Your student's AI tutor
• Technical support specialist
• Academic police officer

You are:

• Guide to responsible tool use
• Support for developing good judgment
• Accountability partner
• Advocate for long-term success

Resources for Parents {#resources-for-parents}

Learn more:

• This guide (you're reading it)
• School technology policies
• Teacher perspectives on AI
• Educational technology research

Connect with:

• Other parents navigating same issues
• Teachers about best practices
• School technology coordinators
• Educational specialists

The Long View {#the-long-view-2}

Short term: Help your student use AI appropriately for current schoolwork

Long term: Help your student develop:

• Good judgment about technology
• Ethical decision-making skills
• Independence and capability
• Responsibility and integrity

The second matters far more than the first.

When to Get Help {#when-to-get-help}

Consider outside help if:

• AI use becomes compulsive
• Academic integrity violations occur
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• Understanding continues declining despite interventions
• Family conflicts about use escalate
• Student shows signs of technology addiction

Resources:

• School counselors
• Educational therapists
• Technology specialists
• Family counselors

Don't hesitate to get professional support if needed.

Final Thoughts for Parents {#final-thoughts-for-parents}

Your student has access to powerful technology. This is both opportunity and responsibility.

Your job isn't to:

• Control every use
• Prevent all mistakes
• Ensure perfect outcomes

Your job is to:

• Teach good judgment
• Support responsible use
• Catch problems early
• Help learn from mistakes
• Build toward independence

Trust the process. Support their growth. Be available when needed.

They'll figure it out, with your guidance.

Conclusion
You've reached the end of this guide.

You know how to install and run AI locally. You understand how to use it ethically and effectively.
You've learned to build tools that support your learning.

More importantly, you've learned to think critically about technology, make informed choices, and
build capability instead of renting it.

What you do with this knowledge is up to you.

Build well.

Quick Reference Cheat Sheet
Keep this page bookmarked for quick access to essential commands and information.

95



Essential Ollama Commands {#essential-ollama-commands}

Run a model:

ollama run qwen2.5:7b

List installed models:

ollama list

Remove a model:

ollama rm modelname

Check Ollama version:

ollama --version

Pull a model without running:

ollama pull qwen2.5:7b

In-Session Commands {#in-session-commands}

While in an Ollama session (after ollama run):

Exit session:

/bye

Clear conversation context:

/clear

Show conversation history:

/show

Get help:

/help

Recommended Models by RAM {#recommended-models-by-ram}

Your RAM Recommended Model Command
8GB qwen2.5:3b ollama run qwen2.5:3b
16GB qwen2.5:7b ollama run qwen2.5:7b
24GB+ qwen2.5:14b ollama run qwen2.5:14b
32GB+ qwen2.5:32b ollama run qwen2.5:32b
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Good Prompt Structure {#good-prompt-structure}
Context: [What you're working on]
Task: [What you need]
Format: [How you want the response]

Example:

I'm a high school student studying cell biology.
Explain mitosis in simple terms.
Use an analogy and break it into clear steps.

The Three Rules {#the-three-rules}
1. Verify facts - AI can be wrong; check important information
2. Own your work - Understand everything you submit
3. Follow policies - Respect school rules about AI use

Troubleshooting Quick Fixes {#troubleshooting-quick-fixes}
Problem: Command not found

• Restart terminal
• Restart computer
• Reinstall Ollama

Problem: Model too slow

• Close other applications
• Use smaller model
• Check computer temperature

Problem: Out of memory

• Switch to smaller model
• Restart computer
• Use qwen2.5:3b instead

Where to Get Help {#where-to-get-help}
Quick fixes: The Emergency Fix Card (companion guide)
Technical issues: https://ollama.com
Educational guidance: CivicOS-Institute.org
This guide: Appendix B (Troubleshooting Guide)

Appendix A: Recommended Software and Resources
Note on Model Evolution:
AI models evolve rapidly. Model names and recommendations in this guide may change as new models
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are released. Always refer to CivicOS-Institute.org for the latest recommendations and model compat-
ibility information.

Software {#software}
Ollama

• Website: https://ollama.com
• Purpose: Run AI models locally
• Cost: Free and open source
• Platforms: macOS, Windows, Linux

Recommended Models (via Ollama):

• qwen2.5:7b - General purpose, good balance
• qwen2.5:14b - More capable, needs 16GB+ RAM
• llama3.2:3b - Smaller, faster, works on 8GB RAM
• llama3.1:8b - Good for coding tasks

Learning Resources {#learning-resources}
AI Concepts:

• fast.ai - Free practical deep learning
• Elements of AI - Free AI fundamentals course
• 3Blue1Brown YouTube - Neural networks explained visually

Open Source Philosophy:

• ”The Cathedral and the Bazaar” by Eric S. Raymond
• Free Software Foundation - https://www.fsf.org
• Open Source Initiative - https://opensource.org

Technical Skills:

• Codecademy - Learn Python basics
• GitHub - Explore open source projects
• Stack Overflow - Technical Q&A community

CivicOS Institute {#civicos-institute}
Website: CivicOS-Institute.org

Mission: Developing open curriculum for responsible AI education

Future Releases:

• Advanced student guides
• Educator training materials
• Curriculum frameworks
• Community resources

Support the Mission:
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• Share this guide
• Teach others
• Provide feedback
• Contribute to development

Appendix B: Troubleshooting Guide

Installation Issues {#installation-issues}
Ollama won't install:

• Check system requirements
• Verify internet connection
• Try downloading from different browser
• Check available disk space
• Disable antivirus temporarily

Model download fails:

• Check internet stability
• Verify sufficient disk space
• Run download command again (resumes automatically)
• Try smaller model first
• Check firewall settings

Command not recognized:

• Restart terminal/command prompt
• Restart computer
• Reinstall Ollama
• Check PATH variable
• Try absolute path to ollama

Performance Issues {#performance-issues}
Slow responses:

• Close unnecessary applications
• Use smaller model
• Check computer temperature
• Verify sufficient RAM
• Restart AI model

Computer freezing:

• Too large a model for your RAM
• Switch to smaller model
• Close other programs
• Reduce model context window
• Add more RAM (hardware upgrade)
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Out of memory errors:

• Use smaller model (7b → 3b)
• Restart computer
• Close all other applications
• Clear browser tabs
• Consider hardware upgrade

Usage Issues {#usage-issues}

Poor quality responses:

• Improve prompt clarity
• Provide more context
• Try different model
• Break complex requests into steps
• Rephrase question

Model doesn't understand:

• Simplify language
• Provide examples
• Add more context
• Try different explanation
• Consider model limitations

Responses are off-topic:

• Make prompts more specific
• Provide clear constraints
• Use structured format
• Try different model
• Start fresh session (/clear)

General Troubleshooting Process {#general-troubleshooting-process}

1. Restart - Computer, terminal, model
2. Verify - Internet, disk space, RAM
3. Simplify - Try smaller model, simpler prompt
4. Research - Check Ollama documentation
5. Ask - Online communities, forums
6. Reinstall - Last resort if nothing else works

Appendix C: About CivicOS Institute
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Mission {#mission}
CivicOS Institute develops and publishes open curriculum that teaches students how to build, use, and
understand open source AI tools responsibly.

CivicOS Institute operates independently and is committed to open, non-proprietary educational in-
frastructure.

Vision {#vision}
A future where:

• Students control their learning tools
• Educational technology empowers rather than creates dependency
• Privacy is default in educational settings
• Technical capability is widely accessible
• Open source approaches are mainstream in education

Values {#values}
Independence: Students should own their capabilities, not rent them

Transparency: Educational tools should be open and understandable

Responsibility: Power requires ethical use and thoughtful application

Accessibility: Quality education should not depend on ability to pay

Community: Knowledge grows through sharing and collaboration

Current Status {#current-status}
CivicOS Institute is currently applying for 501(c)(3) nonprofit status.

This guide represents our first public curriculum release.

All proceeds from guide sales support curriculum development and institutional formation.

Future Curriculum {#future-curriculum}
Planned releases include:

Student Progression Track:

Level 1: Local AI Operator (This Guide)

• Install and run local AI
• Use AI effectively for learning
• Understand capabilities and limitations
• Practice ethical use

Level 2: Agent Builder (Coming 2026)
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• Design custom AI agents
• Build structured workflows
• Integrate multiple tools
• Create reusable systems

Level 3: System Orchestrator (Coming 2026)

• Run persistent AI systems
• Coordinate multiple agents
• Build automation pipelines
• Deploy for others to use

Level 4: Infrastructure Developer (Coming 2027)

• Design AI architectures
• Optimize performance
• Build educational tools
• Contribute to open source

Level 5: Community Contributor (Ongoing)

• Create tools others use
• Publish curriculum
• Train educators
• Advance the field

CivicOS Certificates (launching with nonprofit status):

• Certified Local AI Operator
• Certified Agent Builder
• Certified System Architect

These certificates will be recognized by educational institutions and employers who value technical
independence and ethical AI use.

For Students:

• Advanced AI agent building
• Programming fundamentals for AI
• Data science basics
• Ethics and philosophy of AI

For Educators:

• Classroom integration guides
• Assessment frameworks
• Policy development templates
• Professional development materials

For Institutions:

• Implementation frameworks
• Governance guidelines
• Cost-benefit analyses
• Infrastructure planning
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How to Support {#how-to-support}
Purchase this guide: Proceeds fund curriculum development

Share widely: Help others discover these approaches

Provide feedback: Tell us what works and what doesn't

Contribute: Expertise, content, or resources welcome

Advocate: Support open source in educational settings

Contact {#contact}
Website: CivicOS-Institute.org

Email: Contact form on website

Community: Forums and discussion groups (coming soon)

Attribution {#attribution}
This curriculum was developed by:

Nick Cerbone
Founder and Director
CivicOS Institute

With support from the open source community and the families participating in early testing.

License {#license}
This guide is published under Creative Commons Attribution–NonCommercial–ShareAlike 4.0 Inter-
national License (CC BY-NC-SA 4.0).

You may:

• Share this guide freely
• Adapt it for educational use
• Translate to other languages
• Create derivative works

You must:

• Provide attribution to CivicOS Institute
• Use same license for adaptations
• Not use commercially without permission

Our commitment:

• Core curriculum will always be freely available
• Educational use is always permitted
• Community contributions are welcomed
• Open source principles guide development
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Thank You {#thank-you}
To every student who:

• Struggles productively with new concepts
• Chooses to build capability
• Uses technology responsibly
• Helps others learn
• Questions defaults

You're building a better future.

End of Guide

The Open Source Student — Founders Edition
Version 1.0 — February 2026
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About This Guide {#about-this-guide}
This companion guide answers the most common question students and parents ask:

”What computer do I need to run local AI?”

This guide provides:

• Practical hardware recommendations (laptop + desktop)
• Clear model-to-hardware matching
• Plain-English explanation of quantization (what makes local AI possible)
• How to evaluate what you already own
• Smart upgrade paths (when upgrades are worth it, and when they aren't)
• Budget-conscious buying guidance

This guide complements The Open Source Student with hardware guidelines and real-world expectations.
Performance varies by model, quantization, operating system, background apps, and conversation
length—so wherever you see performance guidance, treat it as typical ranges, not promises.

Version Notice: This is Version 1.2. Hardware and model recommendations will be updated as the
field evolves. Visit CivicOS-Institute.org for the latest version.

How This Guide Fits Into the CivicOS System {#how-this-guide-fits-into-the-
civicos-system}
This guide is part of The CivicOS Local AI Implementation System, a coordinated instructional frame-
work designed to remove implementation barriers systematically:

• The Open Source Student --- Core curriculum and conceptual foundation
• The Local AI Hardware Guide --- Hardware certainty and purchasing decisions
• The Terminal Survival Guide --- Command line confidence
• The Student Setup Checklist --- Structured installation walkthrough
• The Emergency Fix Card --- Rapid troubleshooting and recovery

These documents work together as an integrated system.
Each removes a specific barrier to successful local AI implementation.

For the complete system overview, visit CivicOS-Institute.org

Quick Hardware Check {#quick-hardware-check}
Answer these three questions:

1) How much RAM does your computer have?

• 8GB → Start with 3B models
• 16GB → Comfortable with 7B–8B models
• 24GB+ → Comfortable with 14B models
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• 32GB+ → Comfortable with 32B-class models (with the right quantization)

2) What type of processor?

• Intel/AMD → Follow the RAM guidelines above
• Apple Silicon (M1/M2/M3/M4) → Often handles local AI more efficiently due to unified memory

architecture—especially with quantized models
• 16GB Apple Silicon may run models that typically require more RAM on Intel/AMD systems,

though exact performance depends on model and quantization

3) When was it made?

• 2020 or newer → Excellent
• 2017–2019 → Good
• 2015–2016 → Workable with smaller models
• Before 2015 → Consider upgrade

If you answered:

• 8GB+ RAM and 2017+ → You can start immediately
• Less than 8GB → Read Low-Resource Solutions
• Considering upgrade → Read Smart Upgrade Paths

Part I: Understanding Hardware Requirements

Chapter 1: Why Hardware Matters for Local AI {#chapter-1-why-hardware-
matters-for-local-ai}
When you run AI locally, everything happens on your computer. The model loads into your computer's
memory, and your system generates the response.

This means:

• More RAM = larger models you can run
• Better architecture = smoother performance
• Faster CPU / better acceleration = faster responses

This does not mean:

• You need expensive gaming hardware
• You must have a dedicated GPU
• You need the newest computer available
• You need to spend thousands to get started

The Three Critical Components {#the-three-critical-components}

1) RAM (Memory)

RAM is where the AI model lives while running. This is usually the #1 constraint.

Why it matters:

• Models must fit in memory to run reliably
• More RAM allows larger models, or more headroom for longer conversations
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• If you're short on RAM, performance becomes inconsistent (or the model won't load)

2) Processor (CPU) and Acceleration

Your system generates each token of output. On many setups this is the CPU; on others, parts of the
workload may be accelerated.

Why it matters:

• Faster compute and better efficiency = faster responses
• Architecture matters as much as raw clock speed
• Multiple cores help, but not as much as most people assume

3) Storage (Disk Space)

Models live on disk when not running.

Why it matters:

• Models commonly take 2–20GB each depending on size and quantization
• SSD improves load time and overall computer responsiveness
• Storage does not usually change ”thinking speed” as much as RAM/compute

What You Don't Need (and What's True Instead) {#what-you-dont-need-and-whats-
true-instead}

You don't need:

• � A gaming laptop
• � The newest CPU generation
• � A desktop instead of a laptop
• � Exotic upgrades to get started

Clarification on GPUs:

A dedicated GPU (or strong integrated acceleration) can improve speed substantially on the right setup.
But for most student learning use cases, GPU is helpful but not required. Many families can run local
AI successfully on CPU-only systems or Apple Silicon.

Chapter 2: What Is Quantization (and Why It Matters) {#chapter-2-what-is-
quantization-and-why-it-matters}

Before we discuss RAM requirements, you need to understand quantization—the technology that makes
local AI practical on student hardware.

What Is a Quantized Model? (Simple Explanation) {#what-is-a-quantized-model-simple-
explanation}

A quantized model is an AI model that has been compressed so it takes less memory and runs faster,
with only a small reduction in accuracy.

Think of it like this:
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Analogy: Full-Resolution Photo vs Compressed Photo {#analogy-full-resolution-photo-
vs-compressed-photo}

Imagine you take a photo with your phone.

• The original photo is very large and detailed
• If you compress it slightly, the file becomes much smaller
• It still looks almost the same to your eye
• But it's easier to store, share, and open quickly

A quantized AI model works the same way.

• The original model is very large and precise
• Quantization compresses it
• It becomes smaller and faster
• It still performs very well for most tasks

Why This Matters for Your Computer {#why-this-matters-for-your-computer}

AI models must load into your computer's memory (RAM).

Without quantization:

• A model might need 30–60GB of RAM
• Most student laptops cannot run it

With quantization:

• The same model might need 6–16GB of RAM
• Now it runs on a normal laptop

This is what makes local AI possible for students and families.

Real Example {#real-example}

A 14-billion-parameter model:

• Full version: might require 28–40GB RAM
• Quantized version: might require 8–14GB RAM

Same model. Just compressed intelligently.

Does Quantization Make the Model Worse? {#does-quantization-make-the-model-worse}

Usually, very little difference for student use.

You may notice:

• Slightly less precision on extremely complex tasks
• Slightly shorter or simpler answers sometimes

But for:

• Homework help
• Writing assistance
• Coding help
• Learning concepts
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Quantized models work extremely well.

Most local AI users rely on quantized models.

Why Quantization Exists {#why-quantization-exists}

Without quantization:

• Only expensive servers could run AI models

With quantization:

• Students can run AI on ordinary laptops
• Families keep control over their tools
• No subscription required
• No cloud dependency required

Quantization is what makes local AI practical.

How This Connects to Hardware Recommendations {#how-this-connects-to-hardware-
recommendations}

Throughout this guide, when we say:

• ”16GB can run 7B models comfortably”
• ”Apple Silicon often handles 14B well on 16GB”
• ”32GB systems can run 32B-class models”

We're talking about quantized models.

The quantization level (Q4, Q5, Q8) affects:

• How much RAM the model needs
• How fast it runs
• How accurate the outputs are

For student use, the standard quantization levels (Q4 or Q5) provide excellent quality
with practical RAM requirements.

Simple Summary {#simple-summary}

A quantized model is:

• A compressed version of an AI model
• Smaller and faster
• Uses less RAM
• Runs on normal computers
• Still very capable

It is the reason local AI works on student hardware.

Chapter 3: RAM Requirements Explained {#chapter-3-ram-requirements-
explained}
RAM typically determines model size and stability. Use these as practical starting points.

110



8GB RAM — Entry Level {#8gb-ram-entry-level}

What you can run (typically):

• 3B models comfortably
• Some 7B models may run, but often with compromises and inconsistent speed

Recommended models to start:

• qwen2.5:3b
• llama3.2:3b
• phi3:mini (for very limited systems)

What it feels like:

• Short answers are usable
• Longer answers take more time
• Large prompts or long conversations can slow down significantly

Good for:

• Homework explanations
• Basic writing support
• Simple study assistance
• Learning the workflow

Limitations:

• Smaller models can struggle with complex multi-step reasoning
• Shorter ”memory” for long chats
• More likely to oversimplify advanced topics

Best practices:

• Close heavy apps (browser tabs matter)
• Use 3B models for reliability
• Keep prompts focused

16GB RAM — Sweet Spot {#16gb-ram-sweet-spot}

What you can run (typically):

• 7B–8B models comfortably (daily driver range)
• Some 14B models depending on quantization and system headroom

Recommended models:

• qwen2.5:7b (strong general purpose)
• llama 8B-class models (good balance; often strong for coding variants)
• mistral 7B-class models (often fast and capable)

What it feels like:

• Consistent and comfortable for daily use
• Handles most student workloads very well

Good for:

• All school subjects
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• Essay drafting and revision
• Research assistance (within local model limits)
• Coding help and explanations

Limitations:

• Very long chats can slow down (context accumulation)
• 14B may be slower or tight on some systems

Best practices:

• Use 7B–8B as default
• Use 14B selectively for higher-stakes work if it runs well

24GB RAM — Advanced Comfort {#24gb-ram-advanced-comfort}

What you can run (typically):

• 14B models comfortably
• Some 32B-class models depending on quantization and system

Recommended models:

• qwen2.5:14b
• 13B–14B class general models and specialized variants

What it feels like:

• Strong quality without constant resource pressure
• Better for long-form writing and complex reasoning

Good for:

• Advanced students
• Complex projects
• More demanding coding tasks
• Longer sessions without slowdown

32GB+ RAM — Professional Headroom {#32gb-ram-professional-headroom}

What you can run (typically):

• 32B-class models comfortably with appropriate quantization
• Larger models may be possible, but expectations should stay realistic

Recommended use:

• Use 14B as a daily driver when speed matters
• Use 32B when output quality matters most

What it feels like:

• High quality and stability
• Better results on difficult tasks
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Reality check:

”Bigger is always better” is false. Larger models can be slower, and you may not need them for everyday
student work.

Chapter 4: Processor (CPU) Impact {#chapter-4-processor-cpu-impact}

RAM determines what you can run. CPU/architecture determines how fast it feels.

Processor Tiers (Practical View) {#processor-tiers-practical-view}

Modern (2020+):

• Recent Intel/AMD
• Apple M-series (M1+)

Typical experience: comfortable

Good (2017–2019):

• Older Intel/AMD systems that are still healthy

Typical experience: usable, slower on longer outputs

Older (2015–2016):

• Can work with smaller models, but patience required

Typical experience: limited; keep expectations realistic

Cores and Clock Speed (What Actually Matters) {#cores-and-clock-speed-what-actually-
matters}

• Core count helps, but it's not linear
• Architecture and efficiency often matter more than raw GHz
• For most students, CPU is a ”nice to have,” RAM is the ”must have”

Chapter 5: Real-World Performance Expectations (Typical) {#chapter-5-real-
world-performance-expectations-typical}

This section describes typical user experience, not benchmark claims. Your results vary based on:

• Model + quantization level
• Background apps and free RAM
• Thermal throttling
• Context length (long chats slow down)
• Tooling and User Interface (UI) (terminal vs desktop apps can differ)
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What ”Fast Enough” Means for Students {#what-fast-enough-means-for-students}

For student work, ”fast enough” usually means:

• You can ask questions without waiting forever
• You can iterate on writing and ideas
• You can use the tool daily without frustration

Most students and families hit that point with:

• 16GB RAM
• A 7B–8B model

Typical Experience Table {#typical-experience-table}

Hardware Profile RAM Typical Model Range Typical Experience
Budget laptop (2017–2019) 8GB 3B Usable for short answers; longer outputs take time
Standard laptop (2020+) 16GB 7B–8B Comfortable daily performance
Apple Silicon laptop 16GB 7B–14B (often) Strong comfort and higher ceiling depending on quantization
Desktop (modern) 32GB 14B–32B High quality with stability and headroom

Important:

If you want to publish measured seconds, do a small benchmark appendix and document exact prompts,
model versions, quantization, and run conditions. Otherwise, keep expectations as ranges like above.

Chapter 6: Model-to-Hardware Matching Guide {#chapter-6-model-to-hardware-
matching-guide}
This chapter matches common hardware to common model sizes. Exact model names change over time;
the sizing logic stays useful.

For 8GB RAM Systems {#for-8gb-ram-systems}

Start here: 3B-class models

Best for:

• Homework explanations
• Basic study support
• Writing assistance at a simple level

Avoid as a default:

• Large models that push memory limits
• Very long conversations without restarting

Tip:

If a 7B model ”runs,” but feels inconsistent or painfully slow, drop back to 3B. A smaller model used
consistently beats a bigger model you avoid using.
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For 16GB RAM Systems {#for-16gb-ram-systems}

Default here: 7B–8B-class models

Best for:

• Daily student use
• General schoolwork across subjects
• Writing, research help, and coding support

Optional step up: 13B–14B models

• Use if performance is still comfortable on your machine
• Often depends on quantization and OS memory pressure

For 16GB Apple Silicon Systems {#for-16gb-apple-silicon-systems}

Default here: 7B–8B
Often feasible: 13B–14B (especially quantized)

Apple Silicon often handles local AI smoothly at the same RAM because unified memory and efficient
compute reduce friction. The exact ceiling depends heavily on the model and quantization level.

Practical advice:

• Use 7B–8B as a ”fast daily driver”
• Use 14B when quality matters and it's still comfortable

For 24GB+ RAM Systems {#for-24gb-ram-systems}

Default here: 14B-class models

Best for:

• Strong writing quality
• Complex reasoning
• Longer sessions with less slowdown

Optional: 32B-class models

• Use selectively for top-quality results
• Expect slower output, but often better reasoning and writing

For 32GB+ RAM Systems {#for-32gb-ram-systems}

Default here: 14B or 32B depending on your priority

• 14B for speed and comfort
• 32B for highest quality when it matters

Best for:

• Advanced students
• Research-level writing and analysis
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• Larger or more complex coding projects

Special-Purpose Models (General Guidance) {#special-purpose-models-general-
guidance}

Model names change quickly; these categories remain stable:

• Coding-focused models: great for programming help and debugging
• General-purpose models: best for daily student use across subjects
• Creative-writing models: useful for brainstorming and narrative writing

Rule: Choose models by use-case, not hype.

Chapter 7: Optimizing What You Have {#chapter-7-optimizing-what-you-have}

You can often improve experience without buying anything.

1) Reduce memory pressure {#1-reduce-memory-pressure}

• Close heavy browser tabs
• Quit apps that eat RAM (video calls, heavy editors, background sync tools)

2) Keep conversations shorter when speed matters {#2-keep-conversations-shorter-when-
speed-matters}

Long chats accumulate context, which increases compute and memory use.

Practical habit:

• For a new task, start a new chat/session

3) Use the right model size {#3-use-the-right-model-size}

• If a model makes you avoid using the tool, it's the wrong model for that machine

4) Keep your model library clean {#4-keep-your-model-library-clean}

Remove models you don't use so your workflow stays simple.

Chapter 8: Smart Upgrade Paths {#chapter-8-smart-upgrade-paths}

Upgrades should be boring, rational, and cost-effective.
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When a RAM upgrade is worth it {#when-a-ram-upgrade-is-worth-it}

If your system supports it (many laptops do not), RAM upgrades can be the best value.

Typical upgrade logic:

• 8GB → 16GB: usually a major quality-of-life improvement (if possible)
• 16GB → 32GB: worthwhile if you specifically want bigger models or long sessions

When to buy a new computer {#when-to-buy-a-new-computer}

Consider replacement if:

• Your computer is 6+ years old and slow for everything
• RAM is limited and not upgradeable
• You need reliability for schoolwork

What to prioritize if buying {#what-to-prioritize-if-buying}

1. RAM (16GB minimum for new purchases)
2. A decent modern CPU (2020+ is a safe target)
3. SSD storage (512GB is comfortable)
4. Build quality + warranty

Budget guidance (principles, not brand loyalty) {#budget-guidance-principles-not-brand-
loyalty}

Budget value range (often best):

• Refurbished business-class laptops with 16GB RAM
• Reliable, durable, good value

Midrange new laptops:

• 16GB RAM, modern CPU, 512GB SSD

Premium option:

• Apple Silicon with 16GB RAM can be an excellent long-term choice if budget allows

What not to pay extra for {#what-not-to-pay-extra-for}

• ”Gaming” branding
• Ultra-high-end CPUs for small gains
• Dedicated GPU only for local AI (helpful, but not required for student success)

Chapter 9: Future-Proofing Your Setup {#chapter-9-future-proofing-your-setup}
AI models improve fast. The encouraging trend is:

Efficiency is improving.

Over time, smaller models generally get more capable.
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Practical future-proofing rules {#practical-future-proofing-rules}

• 16GB remains the best long-term baseline for most students
• 32GB is ”nice to have,” not mandatory
• Focus on a setup you will actually use every day

Storage guidance {#storage-guidance}

• Minimum: 256GB SSD
• Comfortable: 512GB SSD
• Ideal: 1TB SSD if you expect to keep multiple models

Do not trade RAM for storage.

Chapter 10: Low-Resource Solutions {#chapter-10-low-resource-solutions}
If you have less than 8GB RAM or very old hardware, you still have options.

4–6GB RAM systems {#4-6gb-ram-systems}

Local AI is possible, but limited.

Best approach:

• Use ultra-small models
• Keep prompts short
• Treat it as learning and experimentation, not a primary daily tool

Very old computers (pre-2015) {#very-old-computers-pre-2015}

Reality check: these are often frustrating for local AI.

Options:

• Use web-based AI for now
• Learn prompt skills and AI literacy concepts
• Plan a realistic upgrade path (even a modest refurb is a huge jump)

Chapter 11: Buying Guide Checklist {#chapter-11-buying-guide-checklist}
Use this when shopping.

Must-haves {#must-haves}

• 16GB RAM minimum (8GB only if budget forces it and expectations are modest)
• Modern OS (macOS/Windows/Linux, not Chrome OS)
• SSD storage (512GB preferred)
• Clear specs listed (not vague marketing)
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Red flags {#red-flags}

• � ”Great for AI” but no specs
• � 8GB soldered RAM marketed as ”enough”
• � Chrome OS for local AI workflows
• � Very old hardware sold as ”AI ready”

Appendix A: Quick Reference Tables

Model Recommendations by RAM (by size class) {#model-recommendations-by-
ram-by-size-class}

RAM Recommended Start Comfortable Daily Driver Optional Step-Up
8GB 3B 3B 7B only if stable
16GB 7B–8B 7B–8B 13B–14B (varies)
24GB 14B 14B 32B (selective)
32GB+ 14B or 32B 32B Larger models selectively

Typical Experience Summary {#typical-experience-summary}

Setup Typical Experience
8GB laptop Works for basics; keep outputs short
16GB laptop Best balance of comfort and quality
Apple Silicon 16GB Often higher ceiling with quantized models
32GB desktop Strong stability and top-tier quality options

Appendix B: Notes on Model Size, Quantization, and Expectations
Model size (3B, 7B, 14B, 32B) is not the only factor. Quantization affects:

• Memory use
• Speed
• Output quality (sometimes slightly)

For a detailed explanation of quantization, see Chapter 2.

Practical takeaways:

• Quantized models often make larger sizes feasible on modest RAM
• If a model is too slow or unstable, drop a size
• Choose the tool you will actually use daily

Common quantization levels you may see:
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• Q4: Highest compression, lowest RAM, slight quality reduction
• Q5: Balanced compression and quality (common default)
• Q8: Less compression, higher quality, more RAM required

For student use, Q4 and Q5 quantization levels provide excellent results.

Conclusion
The hardware question has a practical answer:

For 95% of students, 16GB RAM is the sweet spot.

If you have:

• 8GB → Start with 3B models and learn the workflow
• 16GB → You're set for daily student success with 7B–8B models
• 24GB+ → You can run 14B comfortably and step up when needed
• 32GB+ → You have serious headroom for high-quality models

If you're buying:

• Value path: 16GB refurbished business-class laptop
• Standard path: 16GB modern new laptop
• Premium path: Apple Silicon with 16GB (strong long-term option)

Bottom line:

You don't need perfect hardware to start. You need enough RAM, a workable computer, and a model
size that matches your system.

Get to 16GB if you can. Then start building capability.

Additional Resources {#additional-resources}

For updates on model recommendations: CivicOS-Institute.org
For the complete curriculum: The Open Source Student

The Local AI Hardware Guide
Companion to The Open Source Student
Version 1.2 — February 2026

Copyright © 2026 CivicOS Institute
Licensed under CC BY–NC–SA 4.0

Published by CivicOS Institute
CivicOS-Institute.org
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Companion to The Open Source Student {#companion-to-the-open-source-
student}
Everything You Need to Use the Command Line Confidently {#everything-you-need-to-
use-the-command-line-confidently}

CivicOS Institute
Version 1.3.3.3 — February 2026
CivicOS-Institute.org

About This Guide {#about-this-guide}
If you've never used Terminal or Command Prompt before, this guide is for you.

Many students installing local AI encounter Terminal for the first time and feel intimidated. This guide
removes that intimidation.

You'll learn:

• What Terminal actually is (and why it's not scary)
• How to open it on your computer
• The 8 essential commands you actually need
• How to navigate your file system
• Common mistakes and how to fix them
• Why you can't actually ”break” anything

This guide covers:

• macOS Terminal
• Windows Command Prompt and PowerShell
• Linux Terminal

Time to complete: 15-30 minutes of reading and practice

After this guide, you'll confidently:

• Open Terminal without hesitation
• Navigate to any folder
• Install software from command line
• Run local AI tools like Ollama
• Fix common mistakes yourself

How This Guide Fits Into the CivicOS System {#how-this-guide-fits-into-the-
civicos-system}
This guide is part of The CivicOS Local AI Implementation System, a coordinated instructional frame-
work designed to remove implementation barriers systematically:

• The Open Source Student --- Core curriculum and conceptual foundation
• The Local AI Hardware Guide --- Hardware certainty and purchasing decisions

123



• The Terminal Survival Guide --- Command line confidence
• The Student Setup Checklist --- Structured installation walkthrough
• The Emergency Fix Card --- Rapid troubleshooting and recovery

These documents work together as an integrated system.
Each removes a specific barrier to successful local AI implementation.

For the complete system overview, visit CivicOS-Institute.org

The Most Important Thing to Know {#the-most-important-thing-to-know}
You are highly unlikely to damage your computer by typing commands in Terminal when
following trusted guides.

Seriously.

Modern operating systems prevent accidental damage. You would need to:

• Know specific dangerous commands
• Deliberately type them
• Confirm multiple times
• Often provide administrator password

Normal mistakes result in:

• Error messages (which tell you what went wrong)
• Nothing happening
• Easy fixes

Under normal use following trusted guides, you are highly unlikely to:

• Delete important files by accident
• Crash your computer
• Break your operating system
• Lose your data

Principle: Following instructions from trusted guides like this is safe under normal cir-
cumstances.

The Terminal is a tool, like a calculator or text editor. When used appropriately with trusted instruc-
tions, it's not dangerous. It's just text-based instead of point-and-click.

Do I Have to Use Terminal? {#do-i-have-to-use-terminal}
Terminal is recommended for initial setup and troubleshooting because it:

• Provides full system visibility
• Builds transferable technical literacy
• Serves as universal fallback when User Interface (UI) tools fail
• Works identically across all operating systems
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After verifying your installation via Terminal, you may use compatible User Interface (UI) tools for
daily interaction.

Terminal remains the canonical control layer for system verification and troubleshooting.

Why Terminal first?

When something goes wrong with a User Interface (UI) tool, Terminal always works. Learning Terminal
builds confidence and gives you complete control. It's the foundation - everything else is built on top.

User Interface (UI) tools are optional convenience layers. They make daily use more comfortable, but
they depend on the same local Ollama installation you set up via Terminal.

See The Open Source Student for optional User Interface (UI) guidance after completing initial setup.

Part I: Understanding Terminal

Chapter 1: What Is Terminal? {#chapter-1-what-is-terminal}

Terminal (also called Command Prompt on Windows) is a text-based way to interact with your com-
puter.

Think of it like this:

Normal way to open an application:

1. Click Finder/File Explorer
2. Navigate to Applications
3. Double-click the app

Terminal way to open an application:

1. Open Terminal
2. Type the app name
3. Press Enter

Same result. Different method.

Why Terminal Exists {#why-terminal-exists}

Before computers had graphical interfaces (windows, icons, mouse), everything was text-based.

Terminal is the original way people used computers.

Why it still exists:

• Some tasks are faster with text commands
• Some software doesn't have graphical interfaces
• Developers and technical tools often use it
• It's more precise than clicking
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Why You Need It for Local AI {#why-you-need-it-for-local-ai}

Local AI tools like Ollama are command-line programs.

To run them, you type commands in Terminal.

This doesn't mean they're complicated.

It means you type:

ollama run qwen2.5:7b

Instead of double-clicking an icon.

That's it. That's the complexity.

The Two Ways to Use Computers {#the-two-ways-to-use-computers}

Graphical User Interface (GUI):

• Point and click
• Visual
• Intuitive
• Most people use this

Command Line Interface (CLI):

• Type commands
• Text-based
• Precise
• You'll learn this for AI tools

You'll use both.

For daily work: GUI (normal clicking) For running AI: CLI (Terminal commands)

Chapter 2: Opening Terminal on Your Computer {#chapter-2-opening-terminal-
on-your-computer}
Let's open Terminal right now. Follow the instructions for your operating system.

macOS: Opening Terminal {#macos-opening-terminal}

Method 1: Spotlight Search (Easiest)

1. Press Command + Space (� + Space)
2. Type ”Terminal”
3. Press Enter

Method 2: Finder

1. Open Finder
2. Go to Applications
3. Open the ”Utilities” folder
4. Double-click ”Terminal”
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Method 3: Launchpad

1. Open Launchpad (F4 or pinch with three fingers)
2. Type ”Terminal” in search
3. Click Terminal icon

What you'll see: A window with white or black background and text cursor.

Typical appearance:

YourName@YourComputer ~ %

This is called the ”prompt.” It's waiting for you to type a command.

Windows: Opening Command Prompt {#windows-opening-command-prompt}

Method 1: Start Menu Search (Easiest)

1. Press Windows key
2. Type ”cmd”
3. Click ”Command Prompt”

Method 2: Run Dialog

1. Press Windows + R
2. Type ”cmd”
3. Press Enter

Method 3: Start Menu

1. Click Start
2. Scroll to ”Windows System”
3. Click ”Command Prompt”

What you'll see: A black window with text cursor.

Typical appearance:

C:\Users\YourName>

Alternative: PowerShell (Newer)

PowerShell is Windows' modern command line. It works similarly.

To open PowerShell:

1. Press Windows key
2. Type ”PowerShell”
3. Click ”Windows PowerShell”

For this guide: Either Command Prompt or PowerShell works fine.

Linux: Opening Terminal {#linux-opening-terminal}

Method 1: Keyboard Shortcut (Most Common)

• Press Ctrl + Alt + T

Method 2: Application Menu

1. Open application menu
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2. Search for ”Terminal”
3. Click Terminal

Method 3: Desktop Right-Click (Some Distributions)

1. Right-click on desktop
2. Select ”Open Terminal Here”

What you'll see: A window with text cursor.

Typical appearance:

username@computer:~$

Now You Have Terminal Open {#now-you-have-terminal-open}

Congratulations. The scary part is over.

You opened Terminal. Your computer didn't explode.

Keep it open. We'll practice commands next.

Chapter 3: Understanding the Prompt {#chapter-3-understanding-the-prompt}
Before you type commands, understand what you're looking at.

macOS Prompt {#macos-prompt}

YourName@YourComputer ~ %

Breaking it down:

• YourName = Your username
• @YourComputer = Your computer's name
• ~ = Your current location (more on this soon)
• % = Ready for commands

The ~ means ”home directory” - your personal folder where your Documents, Downloads, etc. live.

Windows Prompt {#windows-prompt}

C:\Users\YourName>

Breaking it down:

• C:\ = Your C drive
• Users\YourName = Your user folder
• > = Ready for commands

Linux Prompt {#linux-prompt}

username@computer:~$

Breaking it down:

• username = Your username
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• @computer = Computer name
• ~ = Home directory
• $ = Ready for commands

The Cursor {#the-cursor}

After the prompt, you'll see a blinking cursor or solid block.

This is where you type.

Try it: Type anything and press Enter.

You'll probably get an error message. That's fine. You just learned errors aren't dangerous.

Chapter 4: The 8 Essential Commands {#chapter-4-the-8-essential-commands}
You only need 8 commands for local AI work. Learn these, and you're set.

Command 1: pwd (Print Working Directory) {#command-1-pwd-print-working-directory}

What it does: Shows where you are in the file system

When to use: When you're lost or want to confirm your location

How to use:

pwd

Press Enter.

Example output (macOS/Linux):

/Users/YourName

Example output (Windows):

C:\Users\YourName

This tells you: ”You are currently in your home folder”

Command 2: ls (List) - macOS/Linux {#command-2-ls-list-macos-linux}

What it does: Shows what's in your current folder

When to use: To see files and folders around you

How to use:

ls

Example output:

Documents Downloads Desktop Pictures Music

Windows equivalent: dir

Windows users type:

dir
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Same concept, different command.

Command 3: cd (Change Directory) {#command-3-cd-change-directory}

What it does: Moves you to a different folder

When to use: Navigating to where you need to be

How to use:

cd FolderName

Example:

cd Documents

Moves you into Documents folder.

To go back up one level:

cd ..

The .. means ”parent folder”

To go to your home folder:

cd ~

(macOS/Linux)

cd %USERPROFILE%

(Windows)

Command 4: mkdir (Make Directory) {#command-4-mkdir-make-directory}

What it does: Creates a new folder

When to use: When you need to organize files

How to use:

mkdir NewFolderName

Example:

mkdir AI_Projects

Creates a folder called ”AI_Projects” in your current location.

Command 5: clear (Clear Screen) {#command-5-clear-clear-screen}

What it does: Clears the Terminal screen

When to use: When Terminal gets cluttered

How to use:

clear

(macOS/Linux)

cls
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(Windows)

Shortcut (macOS/Linux): Ctrl + L

Command 6: cat (Concatenate) - macOS/Linux {#command-6-cat-concatenate-macos-
linux}

What it does: Displays contents of a text file

When to use: Checking configuration files or logs

How to use:

cat filename.txt

Windows equivalent: type

type filename.txt

Command 7: cp (Copy) - macOS/Linux {#command-7-cp-copy-macos-linux}

What it does: Copies a file

How to use:

cp source.txt destination.txt

Windows equivalent: copy

copy source.txt destination.txt

Command 8: exit {#command-8-exit}

What it does: Closes Terminal

How to use:

exit

Or just close the window.

Chapter 5: Practical Navigation Examples {#chapter-5-practical-navigation-
examples}
Let's practice moving around your computer.

Exercise 1: Find Your Home Folder {#exercise-1-find-your-home-folder}

macOS/Linux:

cd ~
pwd
ls

Windows:
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cd %USERPROFILE%
dir

You should see: Your Documents, Downloads, Desktop folders listed

Exercise 2: Navigate to Documents {#exercise-2-navigate-to-documents}

cd Documents

(Same on all systems)

Check where you are:

macOS/Linux:

pwd

Windows:

cd

Should show: You're now in Documents

Exercise 3: List What's There {#exercise-3-list-whats-there}

macOS/Linux:

ls

Windows:

dir

You'll see: Your actual documents and folders

Exercise 4: Go Back Home {#exercise-4-go-back-home}

macOS/Linux:

cd ~

Windows:

cd %USERPROFILE%

Or from anywhere:

cd ..

(Goes up one folder)

Exercise 5: Create a Practice Folder {#exercise-5-create-a-practice-folder}

mkdir Terminal_Practice

Check it was created:

macOS/Linux:

ls

Windows:
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dir

You should see Terminal_Practice in the list.

Exercise 6: Enter That Folder {#exercise-6-enter-that-folder}

cd Terminal_Practice

Confirm you're inside:

macOS/Linux:

pwd

Windows:

cd

Should show: You're now in Terminal_Practice

Exercise 7: Go Back {#exercise-7-go-back}

cd ..

You're now one folder up (back where you started)

Congratulations. You can navigate.

Chapter 6: Installing Software from Terminal {#chapter-6-installing-software-from-
terminal}
This is why you're learning Terminal - to install Ollama and other AI tools.

Understanding Installation Commands {#understanding-installation-commands}

macOS: Typically uses downloaded installers or Homebrew

Windows: Uses downloaded installers or winget/chocolatey

Linux: Uses package managers (apt, yum, dnf, pacman)

Installing Ollama (The Real Use Case) {#installing-ollama-the-real-use-case}

This is the command from The Open Source Student guide.

macOS:

1. Download installer from ollama.com
2. OR use Homebrew:

brew install ollama

Windows:

1. Download installer from ollama.com
2. Run the .exe file
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Linux:

curl -fsSL https://ollama.com/install.sh | sh

What this command does:

• curl = Downloads a file from the internet
• -fsSL = Options for how to download
• https://ollama.com/install.sh = The file to download
• | = ”Pipe” - sends the downloaded file to the next command
• sh = Runs the downloaded installation script

Don't memorize this. Just know: this is what ”install from Terminal” looks like.

After Installation {#after-installation}

Check if it worked:

ollama --version

If you see version information: Success

If you see ”command not found”:

• Restart Terminal
• Try again

Chapter 7: Running Your First AI Model {#chapter-7-running-your-first-ai-model}
Now that you understand Terminal, let's run AI.

The Command {#the-command}

ollama run qwen2.5:7b

Breaking it down:

• ollama = The program name
• run = The action you want (run a model)
• qwen2.5:7b = Which model to run

What Happens Next {#what-happens-next}

First time:

1. Terminal shows ”pulling model...”
2. Downloads the model (takes 5-20 minutes)
3. Loads the model into memory
4. Shows >>> prompt

Subsequent times:

1. Loads instantly (already downloaded)
2. Shows >>> prompt
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The >>> Prompt {#the-prompt}

When you see >>>, the AI is ready.

Type your question:

Explain photosynthesis in simple terms

Press Enter.

The AI generates a response.

Exiting {#exiting}

To exit the AI session:

/bye

This returns you to normal Terminal prompt.

Chapter 8: Common Mistakes and How to Fix Them {#chapter-8-common-
mistakes-and-how-to-fix-them}
Everyone makes these mistakes. Here's how to fix them.

Mistake 1: ”Command Not Found” {#mistake-1-command-not-found}

What you see:

command not found: ollama

What it means: The program isn't installed or isn't in your PATH

How to fix:

1. Make sure you installed the software
2. Restart Terminal
3. Try again

Still not working? Reinstall the software.

Mistake 2: ”No Such File or Directory” {#mistake-2-no-such-file-or-directory}

What you see:

No such file or directory

What it means: You're trying to access something that doesn't exist there

How to fix:

1. Check spelling (case matters!)
2. Use ls (macOS/Linux) or dir (Windows) to see what's actually there
3. Use pwd / cd to check where you are
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Mistake 3: ”Permission Denied” {#mistake-3-permission-denied}

What you see:

Permission denied

What it means: You don't have permission to do that

How to fix (macOS/Linux):

Add sudo before the command:

sudo your-command

You'll be asked for your password.

How to fix (Windows):

Open Command Prompt or PowerShell as Administrator:

1. Right-click on Command Prompt
2. Select ”Run as administrator”

Mistake 4: Terminal Is Frozen {#mistake-4-terminal-is-frozen}

What happened: Command is running and waiting

How to fix:

• Press Ctrl + C (cancels current command)

Or:

• Press Ctrl + D (exits)

Or:

• Close Terminal window and open new one

Mistake 5: Typed Wrong Command {#mistake-5-typed-wrong-command}

What to do:

• Press Ctrl + C to cancel
• Press Up Arrow to see previous command
• Edit it
• Press Enter

Tip: Up Arrow cycles through command history. Super useful.

Mistake 6: Can't Remember Where I Am {#mistake-6-cant-remember-where-i-am}

Solution:

macOS/Linux:

pwd

Windows:

cd
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This shows your current location.

Then use cd to go where you need.

Chapter 9: Keyboard Shortcuts That Make Life Easier {#chapter-9-keyboard-
shortcuts-that-make-life-easier}
Learn these shortcuts to work faster.

Universal Shortcuts (All Systems) {#universal-shortcuts-all-systems}

Cancel current command:

• Ctrl + C

Clear screen:

• Ctrl + L (macOS/Linux)
• cls then Enter (Windows)

Autocomplete:

• Press Tab to complete filenames/folders
• Example: Type cd Doc then press Tab → completes to cd Documents

Previous command:

• Press Up Arrow

Next command:

• Press Down Arrow

Beginning of line:

• Ctrl + A (macOS/Linux)
• Home (Windows)

End of line:

• Ctrl + E (macOS/Linux)
• End (Windows)

macOS Specific {#macos-specific}

New Terminal tab:

• Command + T

Close tab:

• Command + W

Switch tabs:

• Command + Shift + [ or ]
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Windows Specific {#windows-specific}

Copy text:

• Ctrl + C (in newer versions)
• Or right-click and select Copy

Paste text:

• Ctrl + V (in newer versions)
• Or right-click and select Paste

Chapter 10: Understanding File Paths {#chapter-10-understanding-file-paths}
File paths tell Terminal exactly where something is.

Absolute Paths {#absolute-paths}

Full address from the root of your drive.

macOS/Linux:

/Users/YourName/Documents/file.txt

Windows:

C:\Users\YourName\Documents\file.txt

When to use: When you need to specify exact location regardless of where you are

Relative Paths {#relative-paths}

Address relative to where you currently are.

If you're in /Users/YourName:

Documents/file.txt

Same file, but relative to current location.

When to use: Shorter, easier when working in related folders

Special Path Symbols {#special-path-symbols}

~ (tilde) - Your home directory

macOS/Linux:

cd ~/Documents

. (single dot) - Current directory

ls .

(Lists current directory - same as just ls)

.. (double dot) - Parent directory (one level up)

cd ..
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/ (forward slash) - Directory separator (macOS/Linux)

\ (backslash) - Directory separator (Windows)

Chapter 11: Troubleshooting Terminal Issues {#chapter-11-troubleshooting-
terminal-issues}
When things go wrong, here's how to diagnose and fix.

Issue: Terminal Won't Open {#issue-terminal-wont-open}

macOS:

1. Restart computer
2. Try opening from Spotlight
3. Check System Preferences → Security & Privacy

Windows:

1. Restart computer
2. Search for ”cmd” in Start menu
3. Try PowerShell instead

Linux:

1. Try keyboard shortcut: Ctrl + Alt + T
2. Check if Terminal is installed: sudo apt install gnome-terminal (Ubuntu)

Issue: Commands Don't Work After Installation {#issue-commands-dont-work-after-
installation}

Problem: Software installed but Terminal says ”command not found”

Solution:

1. Restart Terminal
2. Restart computer
3. Check if software actually installed

Issue: Can't Find Downloaded Files {#issue-cant-find-downloaded-files}

Where downloads usually go:

• macOS: /Users/YourName/Downloads
• Windows: C:\Users\YourName\Downloads
• Linux: /home/YourName/Downloads

Navigate there:

cd ~/Downloads

(macOS/Linux)

cd %USERPROFILE%\Downloads

(Windows)

139



Issue: Accidentally Deleted Something {#issue-accidentally-deleted-something}

Reality check: You probably didn't.

Commands like rm (remove) require:

1. Exact filename
2. Deliberate typing
3. Press Enter

If you actually deleted something:

• Check Trash/Recycle Bin
• Use Time Machine (macOS) or File History (Windows) backups

Issue: Terminal Is Showing Weird Characters {#issue-terminal-is-showing-weird-
characters}

Cause: Output formatting issues or non-English characters

Fix:

1. Press Ctrl + C to stop current command
2. Type reset and press Enter
3. If that doesn't work, close and reopen Terminal

Chapter 12: The Commands You Actually Need for Local AI {#chapter-12-the-
commands-you-actually-need-for-local-ai}
Summary of exactly what you'll use regularly.

For Running Ollama {#for-running-ollama}

Download and run a model:

ollama run qwen2.5:7b

List installed models:

ollama list

Remove a model:

ollama rm modelname

Check Ollama version:

ollama --version

For Navigation {#for-navigation}

Go to home:

cd ~

(macOS/Linux)

140



cd %USERPROFILE%

(Windows)

See where you are:

pwd

(macOS/Linux)

cd

(Windows)

See what's in current folder:

ls

(macOS/Linux)

dir

(Windows)

For Installation {#for-installation}

Install Ollama (Linux):

curl -fsSL https://ollama.com/install.sh | sh

Check if something is installed:

which ollama

(macOS/Linux)

where ollama

(Windows)

That's It {#thats-it}

You don't need 50 commands. You need these ~10.

Everything else is optional or advanced.

Quick Reference Card {#quick-reference-card}
Keep this page bookmarked for quick access.

Opening Terminal {#opening-terminal}

macOS: Command + Space, type ”Terminal”
Windows: Windows key, type ”cmd”
Linux: Ctrl + Alt + T
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Essential Commands {#essential-commands}

Task macOS/Linux Windows
Where am I? pwd cd
What's here? ls dir
Go to folder cd FolderName cd FolderName
Go up one level cd .. cd ..
Go home cd ~ cd %USERPROFILE%
Make folder mkdir name mkdir name
Clear screen clear or Ctrl+L cls
Exit exit exit

Ollama Specific {#ollama-specific}

Task Command
Run model ollama run qwen2.5:7b
List models ollama list
Remove model ollama rm modelname
Check version ollama --version
Exit AI session /bye

Emergency Fixes {#emergency-fixes}

Problem Solution
Frozen Ctrl + C
Cluttered clear (Mac/Linux) or cls (Windows)
Lost pwd or cd to check location
Wrong command Up arrow, edit, Enter

Conclusion: You're Ready {#conclusion-youre-ready}
You now know everything you need to use Terminal for local AI.

What you learned:

• Terminal is just a text-based way to control your computer
• You can't break anything by following instructions
• You only need ~10 commands for local AI work
• Mistakes are easy to fix
• The scary part is just unfamiliarity

What to do next:

1. Keep this guide bookmarked
2. Practice the navigation exercises
3. Install Ollama using Terminal
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4. Run your first AI model
5. Use The Open Source Student guide with confidence

The Terminal is a tool. You're learning to use a new tool, like learning to drive or use a new app.

With these basics, you can confidently:

• Follow installation instructions
• Run local AI tools
• Navigate your file system
• Fix common problems
• Continue learning more advanced topics

You've got this.

Appendix A: Platform-Specific Differences {#appendix-a-platform-specific-
differences}
macOS vs Linux vs Windows {#macos-vs-linux-vs-windows}

File System Structure:

macOS/Linux:

• Root directory: /
• Home directory: /Users/YourName or /home/yourname
• Case-sensitive file systems (usually)

Windows:

• Root directory: C:\
• Home directory: C:\Users\YourName
• Case-insensitive file system

Command Differences:

Task macOS/Linux Windows
List files ls dir
Copy file cp copy
Move file mv move
Delete file rm del
View file cat type
Clear screen clear cls

Package Managers:

macOS:

• Homebrew: brew install package

Windows:

• Winget: winget install package
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• Chocolatey: choco install package

Linux (Ubuntu/Debian):

• APT: sudo apt install package

Linux (Fedora/RHEL):

• DNF: sudo dnf install package

Appendix B: Going Deeper (Optional) {#appendix-b-going-deeper-optional}
If you want to learn more about Terminal, here are the next topics:

Intermediate Topics {#intermediate-topics}

Pipes and Redirection:

• Combining commands: command1 | command2
• Saving output to file: command > file.txt

Environment Variables:

• Checking: echo $PATH (Mac/Linux) or echo %PATH% (Windows)
• Setting: More advanced, not needed for AI work

Permissions (macOS/Linux):

• Understanding: ls -l shows permissions
• Changing: chmod command

Scripting:

• Automating tasks with shell scripts
• Not necessary for running local AI

Advanced Topics {#advanced-topics}

SSH (Remote Access):

• Connecting to other computers
• Running commands remotely

Git Version Control:

• Managing code and projects
• Essential for software development

Text Editors (Command Line):

• vim, nano, emacs
• Editing files without leaving Terminal

Process Management:

• Viewing running programs
• Stopping programs
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• System monitoring

Resources for Continued Learning {#resources-for-continued-learning}

Interactive Tutorials:

• Learn Terminal: learnshell.org
• Command Line Crash Course: online tutorials

Documentation:

• man command (macOS/Linux) - shows manual for any command
• command /? (Windows) - shows help

Practice Platforms:

• replit.com - practice in browser
• Local practice - safe to experiment in Terminal_Practice folder

Appendix C: Safety Principles {#appendix-c-safety-principles}
Commands That Are Actually Dangerous {#commands-that-are-actually-dangerous}

These few commands can cause problems:

rm -rf / (macOS/Linux) - Deletes everything
del /f /s /q C:\ (Windows) - Deletes everything
sudo anything - Runs as administrator (be careful)

The pattern:

• Deleting large amounts without confirmation
• Running commands as administrator you don't understand
• Scripts from untrusted sources

Safe Practice Principles {#safe-practice-principles}

1. Understand before running

• If you don't know what a command does, don't run it
• Look it up first
• Ask in a trusted forum

2. Trusted sources only

• Official documentation (like ollama.com)
• Trusted guides (like this one)
• Well-known tutorials

3. Never run scripts blindly

• Understand what they do
• Check the source
• Especially with curl | sh commands

4. Use sudo sparingly
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• Only when clearly needed
• Only from trusted sources
• Understand what it's doing

How to Stay Safe {#how-to-stay-safe}

Good practices:

• Follow instructions exactly
• Type commands carefully
• Verify sources
• Back up important data regularly

Red flags:

• Commands you don't understand
• Suspicious websites
• ”Trust me, just run this”
• No explanation of what it does

Remember: Legitimate guides (like The Open Source Student) explain what commands do and why
you're running them.

Additional Resources

For updates and troubleshooting: CivicOS-Institute.org
For the complete curriculum: The Open Source Student
For hardware guidance: The Local AI Hardware Guide

The Terminal Survival Guide
Companion to The Open Source Student
Version 1.3.3.3 — February 2026

Copyright © 2026 CivicOS Institute
Licensed under CC BY–NC–SA 4.0

Published by CivicOS Institute
CivicOS-Institute.org
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Companion to The Open Source Student {#companion-to-the-open-source-
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Purpose {#purpose}

This checklist ensures your local AI system is installed correctly and operating safely.

Follow each section in order. Estimated time: approximately 15--25 minutes.

How This Guide Fits Into the CivicOS System {#how-this-guide-fits-into-the-
civicos-system}

This guide is part of The CivicOS Local AI Implementation System, a coordinated instructional frame-
work designed to remove implementation barriers systematically:

• The Open Source Student --- Core curriculum and conceptual foundation
• The Local AI Hardware Guide --- Hardware certainty and purchasing decisions
• The Terminal Survival Guide --- Command line confidence
• The Student Setup Checklist --- Structured installation walkthrough
• The Emergency Fix Card --- Rapid troubleshooting and recovery

These documents work together as an integrated system.
Each removes a specific barrier to successful local AI implementation.

For the complete system overview, visit CivicOS-Institute.org
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Before You Start {#before-you-start}
Following these instructions from trusted sources is safe.

Installing Ollama and running models will not damage your system under normal use. Mistakes in
Terminal typically result in error messages, not system damage.

Errors are normal. Restarts resolve most issues. Proceed with confidence.

Phase 0 --- Pre-Installation Check
Before beginning installation, confirm:

� Computer is plugged in or sufficiently charged � Connected to stable internet (required for first model
download) � Have at least 30 minutes available � Following trusted instructions (CivicOS Institute
guides or official documentation)

Phase 1 --- Hardware Verification

1. Confirm Installed RAM {#1-confirm-installed-ram}
Minimum: 8GB Recommended: 16GB or more Recommended: 16GB or more

macOS {#macos}

Apple Menu → About This Mac → Memory

Windows {#windows}

Settings → System → About → Installed RAM

Linux {#linux}

Open Terminal and run:

free -h

Write your RAM amount here:

RAM: __________ GB

2. Confirm Available Storage {#2-confirm-available-storage}
Minimum required: 15GB free Recommended: 20GB or more

Local AI models are large files (typically 2--8GB each), and additional space is used during installation.

Check available space on your primary drive.

Free Space: __________ GB

If below 15GB, free up space before continuing.
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Phase 2 --- Install Ollama

macOS / Windows {#macos-windows}
1. Go to: https://ollama.com
2. Download installer
3. Run installer
4. Wait for installation to complete

Linux {#linux-2}
Open Terminal and run:

curl -fsSL https://ollama.com/install.sh | sh

This downloads and runs the official installation script.

Verify Installation {#verify-installation}
Open Terminal and run:

ollama --version

If you see a version number → Installation successful. If you see ”command not found” → Restart
Terminal once.

If the issue persists, restart your computer and try again. If still unresolved, reinstall Ollama.

Phase 3 --- Install Your First Model
Choose model based on your RAM:

8GB RAM:

ollama run qwen2.5:3b

16GB RAM:

ollama run qwen2.5:7b

24GB+ RAM:

ollama run qwen2.5:14b

These models are optimized (quantized) to run efficiently on consumer hardware.

The first run downloads the model (typically 2--8GB). Download time depends on your internet speed.

Phase 4 --- Verify Model Is Working
When you see the prompt:

>>>
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Type:

Hello

If the model responds, installation is successful.

Exit safely by typing:

/bye

Optional: Graphical Interface {#optional-graphical-interface}

If you prefer a visual interface, you may install a compatible local User Interface (UI) after confirming
your model works via Terminal.

Terminal remains the recommended method for setup and troubleshooting.

See The Open Source Student for User Interface (UI) guidance.

Phase 5 --- Confirm Installed Models
Run:

ollama list

You should see your installed model listed.

Performance Sanity Check
Run the same model you installed in Phase 3.

Ask:

Explain gravity in simple terms

Expected behavior:

• Response typically appears within several seconds to ~30 seconds depending on hardware • No
crashes • No repeated error messages

If responses are extremely slow or the system freezes, use a smaller model.

Troubleshooting Guide

Problem: ”command not found” {#problem-command-not-found}

Restart Terminal once. If still present, restart your computer. If unresolved, reinstall Ollama from the
official website.
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Problem: Model Download Is Slow {#problem-model-download-is-slow}
Models are large files (2--8GB). Download speed depends on your internet connection. This only occurs
the first time a model is downloaded.

Problem: Computer Freezes or Slows {#problem-computer-freezes-or-slows}
Likely cause: Model too large for available RAM.

Solution:

Use a smaller model:

ollama run qwen2.5:3b

Close other applications and retry.

Problem: Model Stops Responding {#problem-model-stops-responding}
Press:

Ctrl + C

Restart the model.

Problem: Wrong Model for Your RAM {#problem-wrong-model-for-your-ram}
If you installed a model too large for your system:

1. Remove it:

ollama rm qwen2.5:14b

2. Install the correct model for your RAM (see Phase 3)

Final System Confirmation Checklist
� Ollama installed � Model downloaded � Model responds correctly � ollama list shows installed model
� Can start and exit model safely

If all boxes are checked, your system is operational.

Important Safety Note {#important-safety-note}
You are extremely unlikely to damage your computer by following trusted installation instructions.

Most issues are reversible through restarts, reinstallations, or selecting a smaller model.

If you encounter problems not covered here, refer to:

• The Emergency Fix Card
• The Terminal Survival Guide
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• CivicOS-Institute.org

Next Steps
Your local AI system is now operational.

Recommended next actions:

1. Read relevant chapters from The Open Source Student
2. Practice structured prompting
3. Build your first student tool (Chapter 7)
4. Review ethics guidelines (Part V)

CivicOS Institute Independent AI Education Infrastructure CivicOS-Institute.org

© 2026 CivicOS Institute. All rights reserved.
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Emergency Fix Card

Local AI Quick Recovery Reference {#local-ai-quick-recovery-reference}
CivicOS Institute {#civicos-institute}

CivicOS-Institute.org
Version 1.3.3.3 — February 2026
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If Something Isn't Working — Start Here {#if-something-isnt-working-start-here}
Follow these steps in order.
Most issues are resolved within the first few steps.

Remain calm. Nearly all local AI issues are reversible.

How This Guide Fits Into the CivicOS System {#how-this-guide-fits-into-the-
civicos-system}
This guide is part of The CivicOS Local AI Implementation System, a coordinated instructional frame-
work designed to remove implementation barriers systematically:

• The Open Source Student --- Core curriculum and conceptual foundation
• The Local AI Hardware Guide --- Hardware certainty and purchasing decisions
• The Terminal Survival Guide --- Command line confidence
• The Student Setup Checklist --- Structured installation walkthrough
• The Emergency Fix Card --- Rapid troubleshooting and recovery

These documents work together as an integrated system.
Each removes a specific barrier to successful local AI implementation.

For the complete system overview, visit CivicOS-Institute.org

1. Stop the Current Process {#1-stop-the-current-process}
In Terminal, press:

Ctrl + C

This safely stops the current command.

2. Restart the AI Model {#2-restart-the-ai-model}
Run the model appropriate for your RAM:

8GB RAM

ollama run qwen2.5:3b

16GB RAM

ollama run qwen2.5:7b

24GB+ RAM

ollama run qwen2.5:14b

If the model starts normally, the issue is resolved.

153



3. Confirm Ollama Is Installed {#3-confirm-ollama-is-installed}
Run:

ollama --version

If you see a version number → Ollama is installed correctly.
If you see ”command not found”:

1. Restart Terminal once
2. If still present, reinstall Ollama from the official website: https://ollama.com

4. Confirm Model Is Installed {#4-confirm-model-is-installed}
Run:

ollama list

If your model appears → Installation is complete.
If not, reinstall it using the appropriate command from Step 2.

5. Restart Terminal {#5-restart-terminal}
Close Terminal completely.
Open it again.
Run your model.

This resolves many minor environment issues.

6. Restart Your Computer {#6-restart-your-computer}
If problems continue:

• Restart your computer
• Open Terminal
• Run your model again

System restarts resolve most persistent configuration issues.
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If Your Computer Is Slow {#if-your-computer-is-slow}
Possible cause: Model size exceeds available RAM.

Steps:

• Close other applications
• Restart your computer
• Use a smaller model:

ollama run qwen2.5:3b

If performance improves, continue using the smaller model.

If Downloads Are Slow {#if-downloads-are-slow}
Models are large files (typically 2–8GB).

Download speed depends on your internet connection.
This only occurs the first time a model is installed.

How to Exit Safely {#how-to-exit-safely}
To exit a model session, type:

/bye

Or press:

Ctrl + C

System Health Test {#system-health-test}
Run your installed model again:

8GB RAM

ollama run qwen2.5:3b

16GB RAM

ollama run qwen2.5:7b

24GB+ RAM

ollama run qwen2.5:14b

Then type:

Hello
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If the model responds normally, your system is functioning properly.

Recommended Model by RAM {#recommended-model-by-ram}
8GB RAM → qwen2.5:3b
16GB RAM → qwen2.5:7b
24GB+ RAM → qwen2.5:14b

Avoid running models larger than recommended for your hardware.

Important Principle {#important-principle}
You are highly unlikely to damage your computer by following trusted installation instructions.

Most issues are resolved through:

• Restarting Terminal
• Restarting your computer
• Reinstalling Ollama
• Selecting a smaller model

If needed, refer to:

• The Student Setup Checklist
• The Terminal Survival Guide
• CivicOS-Institute.org

CivicOS Institute
Independent AI Education Infrastructure
CivicOS-Institute.org

© 2026 CivicOS Institute. All rights reserved.
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Institutional Edition

Operational Guide for End Users {#operational-guide-for-end-users}
Version 1.3.3.3 --- February 2026 {#version-1-3-3-3-february-2026}

Page 1

Letter from the Founder {#letter-from-the-founder}
Dear Students, Parents, and Educators,

CivicOS Institute was founded with a simple and enduring conviction:

AI literacy should not depend on corporate platforms, subscription access, or opaque systems.

Students deserve to understand how AI works --- not just how to use it. Families deserve tools that run
on their own hardware. Educators deserve infrastructure that is transparent, durable, and teachable.

The CivicOS Local AI Implementation System was designed to:

• Remove technical intimidation
• Replace fear with procedural confidence
• Teach infrastructure, not dependency
• Build responsible, ethical AI literacy

This curriculum is structured deliberately. Each document removes a specific barrier to successful
implementation. When followed sequentially, the system builds both technical skill and operational
judgment.

I strongly recommend that students, parents, and educators follow the full Operational Guide in order.
It is designed to ensure that each phase builds on the previous one, so that installation, usage, and
troubleshooting become routine rather than intimidating.

For those who need a rapid overview, a one-page Quick Start Operational Sheet is included in the
Appendix. It provides a condensed reference for installation and daily use. However, the Quick Start
guide is not a replacement for the full system. The complete Operational Guide ensures the student
gains the maximum educational benefit from this curriculum.

This system does not promise shortcuts. It builds durable capability.

It does not rely on hype. It relies on structured progression.

If followed carefully, students will gain:

• Technical confidence
• Operational independence
• Rational hardware literacy
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• Responsible AI usage habits

Local AI is not about rejecting the cloud. It is about understanding and owning your tools.

Welcome to CivicOS.

Nicholas A. Cerbone Founder CivicOS Institute

Operational Guide

How to Use This Educational System {#how-to-use-this-educational-system}
This guide explains how to move through the CivicOS system correctly.

It does not replace the five core documents. It explains how to use them effectively.

1. The System Structure
The CivicOS system follows a strict five-phase model.

Do not skip phases.

Phase 1 --- Conceptual Foundation {#phase-1-conceptual-foundation}
See Book: The Open Source Student

Action:

• Read the Introduction. - Complete the Quick Start. - Read Part I before attempting installation.

Outcome: You understand: - What local AI is - Why quantization matters - What model sizes mean -
Why Terminal is foundational

Phase 2 --- Hardware Certainty {#phase-2-hardware-certainty}
See Book: The Local AI Hardware Guide

Action:

• Confirm RAM tier. - Confirm minimum 15GB free storage. - Match hardware to correct model
size.

Canonical RAM Mapping: - 8GB → qwen2.5:3b

• 16GB → qwen2.5:7b
• 24GB+ → qwen2.5:14b

Outcome: Realistic expectations. No overloading your system.
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Phase 3 --- Technical Confidence {#phase-3-technical-confidence}
See Book: The Terminal Survival Guide

Action:

• Open Terminal. - Practice navigation. - Learn essential commands. - Practice Ctrl + C recovery.

Principle: Terminal is the canonical control layer. User Interface (UI) tools are optional convenience
layers.

Outcome: Installation no longer feels intimidating.

Phase 4 --- Structured Implementation {#phase-4-structured-implementation}
See Book: The Student Setup Checklist

Follow in order: 1. Pre-installation check 2. Verify RAM and storage 3. Install Ollama 4. Install
correct model 5. Verify model responds 6. Confirm installed models

Operational Success Standard: You can: - Run your model - See »> - Ask a question - Receive a
response - Exit using /bye

Phase 5 --- Rapid Recovery {#phase-5-rapid-recovery}
See Book: The Emergency Fix Card

Use only when something goes wrong.

Follow steps in order.

Most issues resolve by: - Ctrl + C

• Restarting Terminal
• Restarting computer
• Selecting smaller model

2. Daily Operating Procedure
1. Open Terminal
2. Run appropriate model
3. Ask clear, specific questions
4. Exit using /bye
5. Start new session for new tasks

3. Best Practices
Keep Sessions Focused One topic per session improves performance.

Use Clear Prompts Example: ”Explain mitosis in 5 steps for a 9th grade student.”

Choose Model Size Rationally If performance degrades, drop one size tier.

Close Heavy Applications Free RAM improves stability.
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4. Responsible Usage
Teach students to: - Verify outputs - Cross-check facts - Avoid blind trust - Use AI as a learning aid,
not a shortcut

Ethics is operational, not theoretical.

5. What Success Looks Like
• Installation feels routine
• Troubleshooting is procedural
• Terminal feels normal
• Model selection feels rational
• AI becomes a tool, not a mystery

Confidence replaces confusion. Structure replaces anxiety.

Appendix A

One-Page Quick Start Operational Sheet {#one-page-quick-start-operational-
sheet}
Step 1 --- Confirm Hardware � At least 8GB RAM � 15GB free storage

Step 2 --- Install Ollama Run installer or official script.

Verify: ollama --version

Step 3 --- Install Correct Model

8GB: ollama run qwen2.5:3b

16GB: ollama run qwen2.5:7b

24GB+: ollama run qwen2.5:14b

Step 4 --- Verify Operation At »> prompt type: Hello If model responds → System operational. Exit
using: /bye

If Something Goes Wrong: 1. Ctrl + C 2. Restart Terminal 3. Restart computer 4. Use smaller model

Canonical Reminder: Minimum storage: 15GB 8GB → 3B 16GB → 7B 24GB+ → 14B Terminal is
canonical. User Interface (UI) is optional.

CivicOS Institute Independent AI Education Infrastructure Version 1.3.3.3 --- Institutional Edition
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