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Overview 
This book begins with a simple belief: technology starts with people. 

Long before software, hardware, or artificial intelligence enter the picture, technology is 
shaped by human intention—by the choices we make, the problems we decide to solve, 
and the values we bring with us. In my experience teaching information technology, the 
most powerful learning does not happen when students memorize tools or follow steps. It 
happens when they begin to understand why technology exists, how it shapes our lives, 
and what responsibility comes with using it well. 

This textbook was written for students taking their first course in Computer Studies and 
Information Technology. Many of you are just beginning to explore this field. Some of you 
are returning to school after time away. Others are balancing work, family, or major life 
transitions. Wherever you are starting from, this book is designed to meet you there. 

Rather than treating technology as a collection of neutral tools, this text frames information 
technology as a human-centered discipline. You will learn foundational concepts—data, 
information, systems, applications, and emerging technologies—but always in context. You 
will be asked to think critically, reflect on ethical implications, and connect what you are 
learning to real-world situations in business, education, and everyday life. 

Community and trust are central to this approach. Research consistently shows that 
students learn more deeply when they feel connected—to their peers, to their instructor, 
and to the purpose behind their work. For that reason, this book encourages discussion, 
reflection, and collaboration. Questions matter here. Uncertainty is allowed. Growth is 
expected. 

You will also encounter artificial intelligence throughout this text—not as a shortcut or 
replacement for learning, but as a partner in thinking. AI is one of the most significant 
technological shifts of our time, and it brings both opportunity and responsibility. This book 
takes an intentionally hopeful stance: technology does not diminish human value; it 
challenges us to redefine it. The goal is not to fear change, but to engage with it thoughtfully 
and ethically. 

Finally, this book is written with intention. It is meant to be approachable without being 
simplistic, rigorous without being intimidating, and practical without losing sight of the 
bigger picture. If, by the end of this course, you have gained technical confidence, 
strengthened your critical thinking, and learned something meaningful about yourself and 
your place in a technological world, then this book has done what it set out to do. 

Welcome to the journey! 
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Chapter 1: Why Technology Starts With People 
 

Welcome to CSIT 110: Computer Applications 
Before we talk about computers, software, or artificial intelligence, we need to talk about 
people. 

This course does not begin with hardware specifications or technical definitions. It begins 
with community. That may feel unexpected in a technology class, but it is intentional—and 
important. 

Research on learning is clear: students learn more deeply, engage more fully, and persist 
longer when they feel connected, supported, and trusted. Over the next several weeks, one 
of our most important goals has nothing to do with computers at all. It has to do with 
building trust—between you and your classmates, and between you and your instructor. 

Trust leads to connection. 
Connection leads to engagement. 
Engagement leads to better learning. 

And learning is always better when it’s also enjoyable. 

 

What Success Means in This Course 
Success in this course is not defined by a single exam or one high-pressure moment. 
Instead, success has three dimensions: 

1. Earning the grade you want 
Grades matter. They open doors. You deserve clarity, fairness, and timely feedback. 

2. Learning the material 
Not just memorizing steps, but understanding how and why technology works. 

3. Discovering something about yourself 
Your interests, your strengths, and possible directions forward—academic, 
professional, or personal. 

If we reach the end of the semester having achieved all three, then this course has done its 
job. 
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Technology Is a Human Activity 
It’s easy to think of technology as neutral—just tools, just machines, just code. But 
technology is always created by people, for people, with intentions (good or bad), and with 
consequences. 

Every system reflects choices: 

• What data is collected 

• What data is ignored 

• Who benefits 

• Who is excluded 

• Who decides what you see 

This course will continually ask you to think critically, not just technically. 

Critical thinking does not mean finding “the right answer.” 
It means exploring context, complexity, and gray areas. 

You will be encouraged to question assumptions, examine tradeoffs, and recognize that 
many technology problems do not have simple solutions. 

Technology in Practice: Technology as a Tool for Voice and Leadership 
A first-generation college student of color starts out using technology to stay 
organized—Google Docs for notes, spreadsheets to track finances, social media to 
stay connected. Over time, they notice something bigger: technology can amplify 
voices that are often overlooked. They begin helping community organizations use 
data to tell their stories—showing patterns of underfunding, inequity, or unmet 
needs. Later, working in tech, they push for inclusive product design, asking who is 
missing from the data and whose experiences are being ignored. That mindset—
who benefits, who doesn’t, and why—becomes their leadership strength. They don’t 
succeed in spite of their background; they succeed because their lived experience 
gives them insight others lack. Technology becomes not just a career path, but a 
tool for positive change, representation, and leadership at the highest levels. 

 

A First Core Concept: Data vs. Information 
One of the most important ideas in information technology—and one that appears again 
and again throughout this course—is the difference between data and information. 
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Data 

• Raw facts and figures 

• Unorganized 

• Meaningless on their own 

Numbers, dates, locations, clicks, photos, words typed into a prompt—by themselves, 
these are just data. 

Information 

• Organized 

• Meaningful 

• Interpreted within context 

Information tells a story. It reveals patterns. It helps us make decisions. 

A Simple Example 

Imagine the ingredients for a breakfast meal: 

• Cherry tomatoes 

• Spinach 

• Mushrooms 

• Olive oil 

• Eggs 

• Bread 

By themselves, these ingredients don’t tell a story. They are just data. 

But when they are combined, cooked, arranged, and eaten as a meal, they become 
information—a complete experience with meaning. 

Computers do the same thing. They take raw data and help us transform it into something 
useful: charts, reports, predictions, and insights. 

This transformation happens through what we’ll later call the input–processing–output 
cycle, which you’ll revisit throughout the semester. 



Chapter 1: Why Technology Starts With People 

P a g e  | 8  
 

 

Figure 1.1: Data vs Information: The Alchemy of Transformation.  This infographic visually 
synthesizes key concepts from Chapter 1, including specific content and examples related 
to the difference between data and information. 

Technology in Practice: When Data Becomes a Business Decision 
A small regional retailer notices that sales are flat even though foot traffic hasn’t 
changed. At first, all they see are rows of numbers—daily transactions, inventory 
counts, employee schedules. That’s just data. The turning point comes when 
someone asks a better question: What story is this data telling us? Using a 
spreadsheet, they connect sales by hour, staffing levels, and product placement. 
Patterns emerge. Certain products sell better when placed near the register. Sales 
dip during understaffed shifts. Promotions work—but only at specific times. 
Technology didn’t magically fix the business. Human thinking did. The computer 
simply made it possible to see what was already there. This is the heart of 
information technology in business: not flashy tools, but intentional analysis that 
turns scattered data into decisions that improve outcomes for employees, 
customers, and the organization as a whole. 

 

The Information Technology Revolution 
We often hear the phrase technology revolution, but what we are really living through is the 
information technology revolution. 
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The key shift is not speed alone—it is meaning. 

A Brief Timeline of Information Technology 

• 1960s–1970s: Centralized Computing 
Large mainframe computers used by universities, governments, and research labs. 
Computing power was expensive, limited, and shared by many users. 

• 1980s: Personal Computing 
Computers moved into homes and offices with systems like Apple, IBM-compatible 
PCs, and Commodore. Individuals could now compute independently. 

• 1990s: Networking and the Early Web 
Widespread networking connected computers together. Web 1.0 emerged—mostly 
static websites, email, and hyperlinks that allowed information sharing. 

• 2000s: The Internet as a Marketplace 
The internet became commercialized. Online shopping, digital services, and cloud-
based platforms began transforming business and daily life. 

• 2010s: Social and Mobile Computing 
Smartphones and social media platforms reshaped communication. Users became 
content creators, and data generation increased dramatically. 

• 2020s: Data-Driven and Predictive Systems 
Large-scale data collection enables analytics, personalization, automation, and 
prediction across business, healthcare, education, and government. 

• Present and Emerging: Artificial Intelligence and Intelligent Systems 
AI systems can analyze, generate, and adapt at scale. Human-AI collaboration, 
ethical design, and workforce transition are central challenges. 

At each stage, the same question appears again and again: 

Who controls the data—and what stories are being told with it? 

 

Moore’s Law: Why Everything Feels Like It’s Accelerating 
One of the most influential ideas in computing is Moore’s Law, which observes that: 

• Computing power increases rapidly over time 

• Devices become smaller, faster, cheaper, and more capable 
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• This acceleration compounds 

Applied broadly to technology in general, the information technology revolution has been 
defined by a basic trend where nanofication increases computational speed and 
efficiency while reducing energy use and cost per operation, allowing more complex 
software, data processing, and automation to emerge. These gains compound: faster and 
cheaper hardware enables new tools and platforms, which in turn accelerate research, 
design, and manufacturing of the next generation of technology. This feedback loop 
produces an exponential curve in which innovation cycles shorten, adoption spreads 
rapidly, and advanced capabilities move quickly from labs to mass-market devices. The 
result is a tightly linked pattern of rising performance, falling prices, and accelerating 
societal adoption—where technological progress builds on itself and moves faster with 
each successive iteration. 

Moore’s Law and technology acceleration can be seen clearly in everyday academic 
tools. A laptop or smartphone that costs a few hundred dollars today can edit video, 
analyze data, run AI tools, and support real-time collaboration—tasks that once required 
expensive lab computers or specialized equipment. Because of nanofication, each new 
device generation is faster, more energy-efficient, and more capable, while the price per 
unit of computing power continues to drop, making advanced technology widely 
accessible to students. This accelerating cycle means that software tools for writing, 
coding, design, and research improve faster each year, enabling students to do more 
complex work with less time and effort. As a result, expectations also rise: skills that were 
once “advanced” quickly become baseline, illustrating how technology acceleration 
shapes both what students can do and what the modern workforce demands. 

This acceleration is why it often feels like technology is changing faster than society can 
keep up. 
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Figure 1.2: The Engine of Innovation: Understanding Moore’s Law & Technology 
Acceleration 1  This infographic visually synthesizes key concepts from Chapter 1, 
including specific content and examples related to Moore’s Law. 

 

Ethics Issue 1: Data Privacy and Consent 
Technology raises ethical questions because it operates at scale. 

The Belizean iPhone 

During a scuba diving trip, a phone was taken far below its safe depth. The hardware 
failed—but the data did not disappear. 

When the phone was replaced and accounts were restored, personal information 
reappeared instantly: 

• Medical data 

• Financial information 

• Location history 

• Communication records 

The experience revealed how much personal data exists beyond any single device—and 
how much of it is stored, tracked, and reconstructed automatically. 
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The Question: Did you knowingly consent to all of it? 

Often, the issue is not that data is collected—but that we don’t fully understand what, how 
much, or by whom. 

 

Thinking Critically in a World of Gray Areas 
Ethics discussions are not about memorizing rules. They are about learning how to think. 

The more educated you become, the less certain things often feel. 

That uncertainty is not weakness—it is awareness. 

Critical thinking means: 

• Recognizing multiple perspectives 

• Questioning easy answers 

• Being comfortable with complexity 

This course will not tell you what to think. It will give you the tools and space to practice 
thinking well. 

 

Ethics Issue 2: Censorship and Control of Information 
Another major ethical issue in information technology is who controls access to 
information. 

The well-known Google China case involves varied search results in different countries. The 
same search query can produce very different results depending on: 

• Government rules 

• Corporate policies and commercial incentives 

• Cultural norms 
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Figure 1.3: Google.cn vs Google.com screenshots showing the same search term yielding 
different search results because of censorship.  

This raises important questions: 

• Who decides what you see? 

• When is censorship acceptable? 

• When does it become manipulation? 

These questions do not have simple answers—and that is exactly why they matter. 

 Tiananmen Square Protests 

 Google.cn vs Google.com 

 Google China History 

 

Artificial Intelligence: A Partner, Not a Replacement 
Artificial intelligence is one of the most powerful technology tools ever created—and it is 
only getting better. 

AI can: 

• Analyze massive datasets 

https://en.wikipedia.org/wiki/1989_Tiananmen_Square_protests_and_massacre
https://drive.google.com/file/d/1YmUdD9G0lVCKPqDs2TatZPGPiGgopwaB/view?usp=sharing
https://en.wikipedia.org/wiki/Google_China
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• Detect patterns humans miss 

• Generate text, images, and insights 

• Assist with learning and problem-solving 

But AI also raises serious questions: 

• Bias 

• Energy consumption 

• Resource use 

• Emotional influence 

• Power and control 

In this course, AI is treated as a partner in thinking, not a shortcut around it. 

Technology in Practice: AI, Ethics, and Work: Hope in a Time of Transition 

Right now, many workers are anxious—and understandably so. AI can write, analyze, 
automate, and predict at speeds that feel unsettling. But history shows that 
technological revolutions don’t eliminate work; they change it. The critical question 
is not “Will AI replace jobs?” but “What new kinds of work will humans be freed to 
do?” Workers who learn to partner with AI—using it to analyze faster, explore 
alternatives, and surface insights—become more valuable, not less. Ethics matters 
here: organizations must choose whether AI is used to deskill people or to elevate 
them. The optimistic path treats AI as a collaborator that handles repetitive tasks, 
while humans focus on judgment, creativity, empathy, and accountability. This 
moment is not the end of work—it is an invitation to reshape it with intention, 
dignity, and shared responsibility. 

 

What Comes Next 
In the weeks ahead, you will: 

• Learn how common IT tools work in real-world contexts 

• Use Word, Excel, PowerPoint, and Access to solve meaningful problems 

• Explore how AI can enhance—not replace—human thinking 

• Continue ethical discussions grounded in real examples 
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• Build confidence, competence, and community 

Most importantly, you will not be doing this alone – we will be on this journey together.  

 

Reflection… 
Take a moment to reflect—on your own or with a classmate: 

• What role has technology played in your life so far? 

• When have you felt empowered by it? 

• When have you felt uncomfortable or uncertain about it? 

• What do you hope this course helps you understand—not just about technology, but 
about yourself? 

 

Final Thought 
Technology is powerful—but people give it meaning. 

And learning works best when we do it together. 

 



Chapter 1: Why Technology Starts With People 

P a g e  | 16  
 

Figure 1.4: Technology Starts With People: A Human-Centered Approach to IT.  This 
infographic visually synthesizes key concepts from Chapter 1. 
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Chapter 2: How Computers Work — and Why It Matters 
 

Most people use computers every day without ever thinking about how they work. Files 
open. Apps launch. Messages arrive. Information appears. When technology works well, it 
fades into the background of daily life, almost invisible. 

But when something breaks—when a file disappears, a device crashes, or information 
can’t be found—suddenly the computer feels confusing, frustrating, even intimidating. At 
that moment, the invisible system becomes very real. 

This chapter is about pulling that system into the light. 

Not to overwhelm you with technical detail. Not to turn you into a programmer or hardware 
technician. But to help you understand what is actually happening beneath the 
surface—so that technology feels legible, navigable, and within your control. 

Understanding how computers work changes your relationship with them. Instead of 
reacting, you begin reasoning. Instead of guessing, you develop mental models. Instead of 
feeling dependent on tools you don’t understand, you start using them with intention. 

And just as importantly, you begin to see that computers are not neutral machines. They 
are human systems, shaped by human priorities, incentives, values, and assumptions. 
Learning how computers work is therefore not just technical—it is deeply human. 

 

Learning Technology Is a Human Experience 
Before we dive into processors, memory, and networks, we need to talk about learning 
itself—because how we approach technology matters just as much as what we learn about 
it. 

Many students carry quiet narratives about technology: 

• “I’m not a tech person.” 

• “Everyone else already knows this.” 

• “If I ask a question, I’ll look stupid.” 

These narratives are powerful, and they interfere with learning long before any technical 
concept appears. Technology education often fails not because the material is too 
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complex, but because students are asked to perform confidence instead of being allowed 
to build it. 

This course deliberately takes a different approach. 

Learning technology works best in environments where: 

• curiosity is encouraged 

• mistakes are expected 

• questions are welcomed 

• community reduces isolation 

When students feel safe enough to admit confusion, learning accelerates. Conversations 
deepen. Patterns begin to emerge. Understanding compounds. 

This is why classroom community matters. It’s not a “soft” add-on to technical content—
it’s a precondition for real understanding. 

 

Flow State, Focus, and the Conditions for Learning 
When learning feels effortless—when attention deepens, time passes quickly, and ideas 
connect smoothly—you are likely experiencing flow state. Athletes call it being “in the 
zone.” Musicians call it being “locked in.” Researchers call it a measurable cognitive state 
associated with peak learning and performance. 

Flow doesn’t happen by accident. It emerges when certain conditions are present: 

• clear goals 

• appropriate challenge 

• sustained focus 

• psychological safety 

• reduced distraction 

Technology plays a complicated role here. 

On one hand, technology can support flow: organizing information, reducing friction, 
enabling creativity. On the other hand, constant notifications, fragmented attention, and 
multitasking actively disrupt it. 
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Understanding how computers work—and how you work with them—allows you to design 
environments that support focus instead of eroding it. This is not just about productivity. 
It’s about learning how to protect your attention in a world designed to monetize 
distraction. 

 

https://www.youtube.com/watch?v=F1rhUzjBxrg 

Figure 2.1: A conversation about Flow State with Steve Isachsen and Rick White.  This 
image links to a 40-minute YouTube video where Flow State and it’s applicability to 
students and learning are discussed.    

 

Technology Acceleration: Why Change Feels So Fast 
One reason technology feels overwhelming is that it is not changing at a steady pace. It is 
accelerating. 

https://www.youtube.com/watch?v=F1rhUzjBxrg
https://www.youtube.com/watch?v=F1rhUzjBxrg
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Each generation of technology builds on the previous one, making the next generation 
arrive faster, cheaper, and more powerful. This compounding effect is often associated 
with Moore’s Law, but the broader idea applies far beyond computer chips. 

Consider this: 

• Early technological revolutions unfolded over centuries. 

• The Industrial Revolution unfolded over decades. 

• The Information Technology Revolution is unfolding over years—and sometimes 
months. 

You are not failing to “keep up.” The pace itself is historically unprecedented. 

Understanding acceleration helps explain: 

• why devices feel outdated so quickly 

• why institutions struggle to adapt 

• why ethical frameworks lag behind adoption 

• why learning how to learn technology matters more than memorizing tools 

This chapter is not about mastering today’s devices. It’s about building transferable 
understanding—mental models that remain useful even as specific tools change. 

 

From Data to Meaning: What Computers Actually Do 
At their core, computers perform one fundamental task: they transform data into 
information. 

Data is raw. Numbers, clicks, locations, timestamps, words, images. On its own, data is 
often meaningless. 

Information emerges when data is: 

• processed 

• organized 

• contextualized 

• interpreted 



Chapter 2:  How Computers Work – and Why It Matters 

P a g e  |  5  
 

This transformation happens through the Input–Processing–Output–Storage (IPOS) 
cycle, a framework that applies to nearly every computing system you will ever use. 

Let’s slow this down. 

Input 

Input is how data enters a system. Keyboards, mice, touchscreens, microphones, 
cameras, sensors, scanners—all of these are input devices. Every click, swipe, tap, and 
keystroke is data entering the system. When a student taps a phone screen, speaks into 
Siri, or uploads a photo to Instagram, companies like Apple and Meta are capturing human 
actions as structured digital input. 

Processing 

Processing is where the computer does its work. The CPU executes instructions. RAM 
holds information temporarily. Graphics processors handle visuals. This is where raw input 
becomes something meaningful.  When Google Maps recalculates the fastest route in real 
time, Google is processing massive streams of location data through servers and 
algorithms in fractions of a second. 

Output 

Output is how information is presented back to you. Screens, speakers, printers, haptic 
feedback. Output is not just display—it’s communication.  When Netflix recommends a 
show or Spotify generates a personalized playlist, Netflix and Spotify are delivering 
processed information back to the user as actionable output. 

Storage 

Storage preserves information over time. RAM is temporary. Hard drives, solid-state 
storage, and cloud systems are long-term. Storage decisions shape what persists, what 
disappears, and who has access.  When students save assignments to the cloud using 
services like Google Drive, Microsoft OneDrive, or Amazon Web Services, their data is 
stored long-term on remote servers designed for reliability and scale. 

Once you see this cycle, you start seeing it everywhere—in phones, laptops, cars, fitness 
trackers, medical devices, and AI systems. The details change, but the structure remains. 
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Figure 2.2: The IPOS Cycle: How Computers Turn Data Into Information.  This infographic 
visually synthesizes key concepts from Chapter 2, including specific content related to the 
Input, Processing, Output, and Storage cycle. 

 

Ethics Issue 3: Web Cam and Privacy 
This instance highlights how user privacy can be violated without knowledge or consent 
through everyday web activity. In a professional penetration test conducted by a 
cybersecurity firm, analysts demonstrated that simply visiting a vulnerable webpage—
without clicking, downloading, or providing information—can allow a hacker to gain control 
of a computer, including its webcam. The ethical concern centers on the gap between what 
users believe they are consenting to and what actually occurs behind the scenes. Most 
users assume that avoiding phishing emails or suspicious links is enough to protect their 
privacy, yet outdated software (in this case javascript) or unpatched vulnerabilities can 
silently expose them. This raises critical questions about informed consent, reasonable 
expectations of privacy, and the responsibility of both users and organizations to maintain 
secure systems. 

• BBC News: How Safe Is Your Webcam? 

 

 

https://www.bbc.com/news/av/technology-22689158
https://www.bbc.com/news/av/technology-22689158
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Technology in Practice: A Veteran Student Navigating Civilian Systems 

For a veteran returning to college, technology can initially feel fragmented—
academic platforms, benefits systems, workplace tools, and personal devices often 
operate without a shared logic or clear guidance. Yet veterans bring strengths that 
align naturally with effective technology use: an understanding of hierarchy, a 
respect for organization, an appreciation for documented workflows, and comfort 
operating within structured systems. When a veteran learns how computers store, 
retrieve, and organize information, technology shifts from feeling chaotic to 
becoming operational. Folder hierarchies resemble command structures, naming 
conventions reinforce reporting clarity, and backup strategies reflect redundancy 
planning. Over time, these habits translate directly into the business world, where 
veterans apply disciplined technology practices to manage projects, streamline 
operations, protect data, and support team decision-making. Technology stops 
being an obstacle and becomes infrastructure—reliable, scalable, and central to 
long-term professional and business success. Veterans are particularly well-
positioned to leverage technology workforce demand. 

 

The Internet Is Not Abstract 
The internet is a global network that connects computers, phones, and servers so they can 
share information. When your device connects, it is given an IP address, which works like a 
digital mailing address. When you request something online—such as opening a website—
your device sends a message to another computer (a server) that stores the information 
you want. 

To move data efficiently, the internet breaks information into small pieces called packets. 
These packets travel across many networks through devices called routers, which guide 
them toward their destination. The packets may take different paths, but they are 
reassembled in the correct order when they arrive. Common rules, called protocols (such 
as TCP/IP and HTTP/HTTPS), ensure that all devices understand how to send, receive, and 
secure this data. 

Because the internet is decentralized, it can scale, adapt, and remain reliable even when 
parts of it fail. Faster networks, better hardware, and encryption allow information to move 



Chapter 2:  How Computers Work – and Why It Matters 

P a g e  |  8  
 

quickly, securely, and at low cost—making the internet a foundation for modern 
communication, learning, and innovation. 

The word “cloud” makes the internet sound intangible. It is not. 

Every message, search, file transfer, and video stream travels through real infrastructure 
owned and operated by real organizations. When something fails, it fails somewhere 
specific. 

Understanding this helps explain: 

• outages 

• latency 

• privacy risks 

• data ownership disputes 

When you store something “in the cloud,” it lives on another computer. That convenience 
comes with trade-offs—control, access, dependency, and trust. 

• What is the Internet, really? 

• How does the Internet work? 

 

https://www.youtube.com/watch?v=XE_FPEFpHt4
https://www.youtube.com/watch?v=x3c1ih2NJEg
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Figure 2.3: How the Internet Works: The Journey of Global Data.  This infographic visually 
synthesizes key concepts from Chapter 2, including specific content related to the Internet 
as a global network of connected computers. 

 

Ethics Issue 4: Data Brokers Ethics, Data, and Consent 
As computing power increases, ethical complexity increases alongside it. 

Modern systems collect enormous amounts of personal data—often invisibly. Browsing 
behavior, location history, purchases, health indicators, social connections. These 
fragments are aggregated into detailed profiles. 

Data brokers exist to collect, package, and sell this information. 

The ethical tension is not always about legality. Much of this activity is legal. The tension 
lies in: 

• informed consent 

• transparency 

• power imbalance 

• long-term consequences 

Most people do not fully understand what they are agreeing to—not because they are 
careless, but because systems are designed to minimize friction, not maximize 
understanding. 

Technology ethics is rarely black-and-white. It requires awareness, reflection, and the 
ability to question default settings. 

• 60 Minutes: The Data Brokers – How Your Personal Information Is Sold Without Your 
Permission 

 

Technology in Practice: Solving a Business Problem 

A woman who owns a growing small business begins to sense that something isn’t 
quite right. Some months feel profitable, others feel tight, and despite working 
harder than ever, she can’t explain why cash flow feels unpredictable. Sales 
fluctuate in ways that don’t align with effort. Expenses creep upward without a clear 

https://www.youtube.com/watch?v=K1m_cigA988&t=11s
https://www.youtube.com/watch?v=K1m_cigA988&t=11s
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cause. The stress comes not from a lack of commitment or intelligence, but from a 
lack of visibility. 

Instead of relying solely on instinct, she turns to basic business technology. She 
organizes sales and expense data into spreadsheets, separates fixed costs from 
variable ones, and categorizes spending by purpose rather than by memory. With 
simple formulas and charts, trends begin to surface: certain products are profitable 
while others quietly drain resources; seasonal patterns explain slow months; small 
recurring expenses add up to major impacts over time. Technology doesn’t tell her 
what to do—but it makes the situation visible in a way her intuition alone could not. 

This shift transforms her role as a business owner. Rather than reacting emotionally 
to short-term stress, she begins analyzing patterns over time. Decisions become 
calmer, more confident, and more strategic. Pricing adjustments, inventory 
changes, and marketing investments are grounded in evidence instead of 
guesswork. In this moment, technology stops feeling abstract or overwhelming and 
becomes what it was always meant to be: a practical tool that supports clarity, 
agency, and informed judgment—empowering her not just to survive, but to lead her 
business with intention. 

 

Healthy Computing and Long-Term Sustainability 
Technology use is physical. Bodies absorb the cost of poor habits over time. 

Ergonomics matters: 

• monitor height 

• shoulder balance 

• wrist alignment 

• keyboard shortcuts 

• alternating hands 

These habits do not feel urgent—until injuries appear. Sustainable computing means 
designing habits that protect your body over decades, not just semesters. 

 

Technology in Practice: AI as a Thinking Partner 
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A student facing a complex project feels overwhelmed. Too many sources. Too many 
ideas. Too little structure. 

Used responsibly, AI becomes a partner: 

• helping organize thoughts 

• identifying gaps 

• suggesting alternative perspectives 

• supporting reflection 

The student remains the decision-maker. AI augments thinking rather than replacing 
it. This partnership model reflects the future of work and learning—not automation 
instead of humans, but collaboration between them. 

 

Attitude of Gratitude (A.O.G.) 
For today’s college student, the challenge is no longer simply learning technology—it is 
learning how to coexist with it, especially in an age where AI can feel both empowering and 
unsettling. An attitude of gratitude helps resolve this tension. Gratitude shifts attention 
away from fear, comparison, and self-doubt and toward curiosity, possibility, and 
presence—conditions that are essential for entering flow state. When students stop asking 
“Will AI replace me?” and begin asking “How can this tool extend my thinking?”, anxiety 
gives way to focus and engagement. In this mindset, technology becomes a collaborator 
rather than a competitor, and learning becomes less about keeping up and more about 
discovering where human judgment, creativity, and intention still matter most. Over time, 
this perspective not only unlocks deeper learning and creativity, but also prepares students 
to become effective, adaptable workers in a world where AI is part of the environment—not 
the definition of their worth. 

 

From Understanding to Practice 
Understanding systems is only powerful when paired with action. Organizing files, naming 
documents clearly, backing up data—these habits reduce cognitive load and free mental 
energy for higher-level thinking. 

This chapter builds foundations. The next chapters build fluency. 
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Reflection… 
Take a moment to pause and reflect—on your own or with a classmate: 

• When technology works smoothly for you, what do you take for granted? 

• When it breaks or feels confusing, how do you usually respond—frustration, 
avoidance, curiosity, or problem-solving? 

• How has understanding concepts like the IPOS cycle, the internet’s physical 
infrastructure, or technology acceleration changed how you think about everyday 
tools? 

• Where do you notice technology helping you focus—and where does it pull your 
attention away? 

• What is one small change you could make to better protect your focus or reduce 
friction when using technology? 

There are no right answers here. The goal is awareness—because awareness is the first 
step toward agency. 

 

Final Thought 
Understanding how computers work doesn’t make technology complicated. 

It makes it legible. 

And when technology becomes legible, it becomes something you can reason with—rather 
than react to. 

In the next chapter, we shift fully into hands-on application—using these concepts to build 
skill, confidence, and agency. 
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Figure 2.4: Mastering the Machine: Understanding the Systems Behind Your Screen.  This 
infographic visually synthesizes key concepts from Chapter 2. 
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Chapter 3: Working With Systems — From Understanding 
to Action 
In Chapter 1, we began with a simple idea: technology starts with people, and learning 
works best when community, trust, and curiosity are real—not performative.  

In Chapter 2, we pulled the “invisible system” of computers into the light so technology 
feels legible, navigable, and within your control.  

Chapter 3 is the bridge between those two ideas and the hands-on tool work that comes 
next (Word, Excel, and beyond). It is about working with systems—the small daily 
practices that reduce friction, create early wins, and help you build a professional 
relationship with technology. 

A key message of this course is that you do not need to be a “tech person” to succeed. You 
need repeatable habits that make your thinking and your work easier to manage—
especially in a world where technology is accelerating and changing quickly.  

 

Why “Systems” Matter More Than Talent 
Most students do not struggle because they lack intelligence. They struggle because their 
work lives in a chaotic environment: 

• files saved in random places 

• documents named “final_final2_real.docx” 

• screenshots scattered across devices 

• important instructions buried in messages 

• deadlines remembered only when panic hits 

When your environment is disorganized, your brain spends energy doing “search and 
rescue.” That energy comes directly out of your ability to focus, think clearly, and enter flow 
state. 

Flow state is not a personality trait. It is a set of conditions—clear goals, appropriate 
challenge, sustained focus, reduced distraction, and psychological safety.  

Systems help create those conditions. 
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Structure is not the opposite of freedom. 
Structure paired with intention is what frees your mind to do higher-level work. 

 

A Human-Centered Definition of a System 
A system is any repeatable method that turns intention into results. 

In technology, systems show up everywhere: 

• the IPOS cycle (Input–Processing–Output–Storage) 

• file and folder hierarchies 

• naming conventions 

• backup routines 

• study workflows 

• communication routines 

• privacy settings and consent choices 

But systems are not neutral. They reflect human decisions—what gets collected, what gets 
ignored, who benefits, and who gets excluded.  

That is why building systems is both a practical skill and an ethical responsibility. 

 

The Hidden Cost of Friction 
Friction is the small resistance you feel when technology “should be easy” but isn’t: 

• you can’t find the file you know you saved 

• you forgot which version was the right one 

• you lose points because your screenshot doesn’t show what the instructor asked for 

• you can’t remember where Canvas submissions went 

• you waste 45 minutes doing something that should take 5 

Friction creates stress. Stress reduces working memory. Reduced working memory makes 
technology feel harder than it actually is. 



Chapter 3: Working With Systems — From Understanding to Action 

 

P a g e  |  3  
 

This course reduces friction on purpose. When you build best-practice systems early, you 
get to use them all semester. That is how confidence compounds. 

 

Figure 3.1 Windows 11 File Explorer window showing folder and subfolder hierarchy 
illustrating best-practices. 

 

Best-Practice #1: The “One Top Folder” Rule 
One of the simplest systems you can build is also one of the most powerful: 

Create one top-level folder for your life and school, and put everything underneath it. 

This is not about being “organized for organization’s sake.” It is about making your work 
portable, searchable, and easy to protect. 

A strong top folder might look like: 

• First Name and Last Name 
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o Personal 

o School 

o Work 

From there, everything becomes predictable. You always know where new subfolders and 
files should go. You always know where to look first. 

Chapter 2 emphasized that understanding systems changes your relationship with 
technology—shifting you from reacting to reasoning and from guessing to mental models.  

Folder structure is one of the first places you can feel that shift. 

 

Best-Practice #2: Naming Conventions That Reduce Cognitive Load 
A naming convention is simply a promise you make to your future self. 

Most naming problems come from two habits: 

1. saving too fast without thinking 

2. assuming you will remember later 

You won’t. Nobody does. Not consistently. 

A strong naming convention is: 

• descriptive (you can tell what it is without opening it) 

• sortable (dates sort correctly) 

• consistent (you don’t reinvent the wheel each time) 

Examples: 

• CSIT110 Test 1 Study Guide 

If you do this consistently, you reduce friction in three places: 

• saving 

• finding 

• proving your work (submissions, screenshots, instructor checks) 

This is not “extra work.” It is the work that prevents extra work. 
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Best-Practice #3: Backups as a Life Skill (Not a Tech Hobby) 
Once your work is under one top folder, backing up becomes simple: 

• copy the top folder to an external drive 

• or sync it to a cloud service 

• or both 

This is not paranoia. The important insight is: you do not need to back up the entire 
operating system. You need to back up what is irreplaceable—your documents, projects, 
writing, screenshots, and creative work. 

When students don’t build this habit early, they tend to learn it the hard way—after a device 
failure, accidental deletion, or ransomware incident. 

 

Best-Practice #4: Build “Flow-Friendly” Study Workflows 
Flow state happens when your environment supports sustained focus.  

A flow-friendly study workflow is a system that reduces decision fatigue. 

A strong workflow might be: 

1. Open your “Module folder” for the week 

2. Open your lecture notes 

3. Open the reading (or your reading review) 

4. Write 5–10 bullet “memory anchors” (not paragraphs) 

5. Convert anchors into practice questions 

6. Check your answers using your notes and the chapter 

7. If needed, ask an AI tool to explain a confusing concept in a different way (not to do 
the learning for you) 

This matters because technology acceleration is real. Tools change, platforms change, and 
expectations change.  

The transferable skill is not memorizing menus—it is learning how to build workflows that 
keep you steady even as tools evolve. 
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Ethics Issue 5: Predictive Analytics, AI Bias, and the Question of Consent 
In Chapter 1, ethics was framed as a world of gray areas, where the goal is not memorizing 
rules but learning how to think with nuance and awareness.  

In Chapter 2, we saw that ethics emerges wherever data and power intersect—and that 
many systems operate invisibly until something breaks.  

Predictive analytics is a perfect example of why ethics in technology is rarely simple. 

What Predictive Analytics Is (Plain Language) 

Predictive analytics is when organizations use your data to predict: 

• what you will buy 

• what you will click 

• what you will do next 

• what you might be vulnerable to 

• what kind of person you are (or can be marketed to as if you are) 

Sometimes the data comes from what you knowingly provide. Often, it comes from 
behavior that feels private but is still captured: location data, browsing, purchases, app 
activity, device identifiers, and data broker profiles. 

Predictive analytics is not magic. It is pattern recognition at scale. But scale changes 
everything. 

Why This Becomes an Ethical Issue 

1) Consent is often unclear or meaningless 

Many systems rely on “consent” that is not informed consent. People click “agree” because 
they want the app, the discount, the feature, or the convenience. The system is designed to 
minimize friction, not maximize understanding. 

The ethical question is not only “did you click yes?” 
It’s: Did you understand what you were saying yes to? 

2) Power is asymmetrical 

Organizations can combine hundreds or thousands of signals about you. Individuals 
typically cannot see the full profile being built. 
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That creates a power imbalance: 

• they can model you 

• you cannot model them 

• they can experiment on you (A/B testing) 

• you may not even know it’s happening 

 

Figure 3.2 The Ethics of Digital Pattern Recognition: Navigating Predictive Analytics. This 
infographic visually synthesizes key ethical concepts surrounding the use of data and 
predictive analytics. 

3) Predictions can become self-fulfilling 

When systems predict what you want, they shape what you see. 

• If a platform predicts you prefer a certain kind of content, it shows you more of it. 

• If a retailer predicts you are likely to buy something, it targets you repeatedly. 

• If a lender predicts risk, it may change the terms you are offered. 

This creates a subtle feedback loop: predictions influence behavior, and behavior 
reinforces predictions. 

4) Vulnerability targeting becomes “legal manipulation” 
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The most concerning ethical edge is not basic personalization like “you might like these 
shoes.” 
It is when systems identify moments of weakness: 

• stress 

• financial strain 

• loneliness 

• insecurity 

• addiction patterns 

• life transitions 

Then they target you when you are more persuadable. 

This is where the line between “helpful personalization” and “behavioral manipulation” 
becomes hard to see—and easy to cross. 

Where AI Bias Can Enter 
Predictive systems often use machine learning models trained on past data. Past data 
reflects past decisions—and past inequities. 

Bias can enter when: 

• the training data under-represents certain groups 

• the “labels” reflect biased human judgments (who was “high risk,” who was 
“valuable,” who was “suspicious”) 

• proxies stand in for sensitive traits (zip code, device type, purchasing patterns) 

• the model is optimized for profit, not fairness 

This is why “technology is not neutral” is not just a slogan. It is a reality of how systems are 
built and what they are optimized to do.  

What a Strong Student Takes From This 
The goal is not paranoia. The goal is awareness. 

A responsible, modern student should be able to: 

• explain predictive analytics in plain language 

• describe why consent is complicated 
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• name at least one benefit (less irrelevant noise, more useful recommendations) 

• name at least one risk (manipulation, privacy loss, biased outcomes) 

• identify one example from personal experience (loyalty programs, targeted ads, 
recommendations that feel “too accurate”) 

• make one intentional choice (privacy settings, limiting unnecessary apps, being 
mindful about “discounts for data” trade-offs) 

Ethical thinking is not about fear. It is about clarity. 

 

Technology in Practice: From AI Certificate to Entrepreneur to 
Community Foundation 
A student earns a Certificate of Achievement in AI at MiraCosta College and 
discovers that the real value is not “knowing AI”—it is understanding how to apply AI 
responsibly to real problems. They launch a small business that helps local 
organizations automate repetitive administrative work (intake forms, document 
classification, customer support triage) while maintaining human oversight for 
judgment and empathy. As the business grows, they stay grounded in the course’s 
human-centered philosophy: technology should elevate people, not replace them, 
and ethics is about trade-offs, not slogans. Their success becomes big enough that 
they start a foundation to give back—funding laptops, internet access, and training 
for students who are locked out of opportunity by cost and complexity. A rich 
example is building a scholarship-supported “AI Studio” that provides free 
community workshops using tools like ChatGPT, Google Gemini, and Microsoft 
Copilot to help first-generation students draft resumes, organize job searches, and 
practice interviews—while also teaching privacy and data boundaries. 

 

Practical Literacy: Windows, Files, and “Showing Your Work” 
Because this is the final chapter of the opening module, it is also a reset point: this is where 
you turn the foundational ideas of Chapters 1–2 into reliable behaviors before moving into 
Microsoft Word. 

File Explorer as “System Visibility” 

File Explorer is not just a place to “find stuff.” It is a visualization tool for hierarchy and 
structure. 
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To build the habit of seeing structure: 

• use the left-side tree view 

• expand folders using the arrows 

• pay attention to the file path (where you are in the system) 

• confirm both structure and contents before screenshots 

This matters because many real-world tasks are evaluated the same way your Test 1 folder 
task is evaluated: not only “did you do it,” but “can you prove it clearly.” 

Keyboard Shortcuts as a Professional Habit 
Shortcuts are not about being fancy. They are about: 

• efficiency 

• ergonomics 

• reduced friction 

• fewer mistakes 

Core shortcuts that build confidence early: 

• copy / cut / paste: Ctrl+C / Ctrl+X / Ctrl+V 

• save: Ctrl+S 

• new folder: Ctrl+Shift+N 

Small actions repeated over time become skill. 

Screenshots as Evidence 

Screenshots are a form of professional documentation. They capture: 

• what you did 

• what you saw 

• what you can prove 

In school, screenshots reduce confusion and grading errors. 
In work, screenshots reduce miscommunication and support troubleshooting. 
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Using AI as a Study Partner (Without Giving Away Your Thinking) 
Chapter 1 sets the expectation clearly: AI is treated as a partner in thinking, not a shortcut 
around it.  

Chapter 2 reinforces the same idea and connects it to student identity and flow: the 
question shifts from “Will AI replace me?” to “How can this tool extend my thinking?”  

A responsible workflow looks like this: 

1. Do the first pass yourself (notes, reading review, lecture recap). 

2. Use AI to re-explain confusing concepts in a new way. 

3. Use AI to generate practice questions based on your study guide. 

4. Use AI to identify gaps (“What would a professor ask about this?”). 

5. Keep the final thinking, wording, and judgment yours. 

This approach preserves your learning while still benefiting from modern tools. 

 

Technology in Practice: From “Not a Good Student” to completing the 
CalGETC pattern and successfully transferring to UCSD  
A student who struggled in high school arrives at community college carrying a quiet 
narrative: “I’m not academic.” In CSIT 110, they experience something different—
learning built on psychological safety, practical wins, and systems that reduce 
overwhelm.  

They start using technology intentionally: folders that mirror their course structure, 
weekly planning routines, and study sessions designed for flow instead of panic.  

Working with a Transfer Center Counselor they follow the CalGETC pattern step-by-
step, not because they suddenly became a different person, but because they 
learned how to build repeatable systems that make effort sustainable. Over time, 
confidence grows through evidence: assignments submitted cleanly, tests prepared 
calmly, and progress tracked visibly. Eventually they transfer to UCSD—not as a 
miracle story, but as a systems story—proof that structure, consistency, and 
intention can rewrite identity. A concrete example is using a simple spreadsheet to 
track CalGETC requirements by category and term, with conditional formatting that 
turns completed areas green, making long-term progress visible and motivating 
week by week. 
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Reflection… 
Take a moment to reflect—on your own or in writing: 

• Where does friction show up most often in your work or school life right now? 
• What system (folders, naming, backups, workflows, routines) would make things 

feel even slightly easier? 
• When have you experienced flow state—focused, calm, and engaged? What 

conditions made that possible? 
• How do systems shape your choices online, especially when predictions, 

recommendations, or “personalization” are involved? 
• How do you want to use AI this semester—as a shortcut, or as a thinking partner? 

What boundary will help you protect your learning? 

Reflection is not about judgment. It is about noticing patterns—so you can change them 
intentionally. 

 

Final Thought 
Talent gets attention. 

Systems get results. 

When you build systems with intention, technology stops being something you chase—and 
starts being something that supports you. 

 

Module 1 Summary (Chapters 1–3): The Big Picture  
This first module is not mainly about tools. It is about identity, agency, and foundations. 

Across Chapter 1: Why Technology Starts With People 
• Technology is created by people, shaped by intentions, and never fully neutral.  

• Learning works best with trust, connection, and community—not fear of looking 
behind.  

• Ethics is not about memorizing rules; it is about thinking well in gray areas.  

• AI belongs in this course as a thinking partner, not a replacement for learning.  
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Across Chapter 2: How Computers Work — and Why It Matters 
• When you understand the system under the surface, you move from reacting to 

reasoning.  

• Flow state is real, and it depends on conditions you can shape.  

• Technology is accelerating; the key skill is building transferable mental models, not 
memorizing today’s interface.  

Across Chapter 3: Working With Systems — From Understanding to 
Action 

• Systems are how you translate understanding into daily practice. 

• Organization reduces friction, and friction is often the hidden cause of overwhelm. 

• Ethical awareness matters because modern systems increasingly predict and 
influence behavior. 

• Your goal is not to “keep up with technology.” Your goal is to become a steady, 
thoughtful person inside a fast-changing environment. 

 

Figure 3.3: Talent Gets Attention, Systems Get Results: Mastering Your Digital Flow. This 
infographic visually synthesizes key concepts from Chapter 3. 
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Chapter 4: Microsoft Word — Documents as Professional 
Systems (and Why That Matters) 
In Chapter 1, we started with a core truth: technology starts with people. Tools don’t carry 
values—people do. What we build, what we automate, what we measure, what we ignore… 
those are human choices. 

In Chapter 2, we pulled the “invisible system” of computers into the light. The goal wasn’t 
to turn you into a hardware technician. It was to help you build a mental model so 
computers feel legible, navigable, and within your control. 

In Chapter 3, we built the bridge: working with systems. Not big, complicated systems—
small daily systems that reduce friction, support focus, and create early wins. 

Now Chapter 4 begins the next phase of the course: production. 

We’re moving into Microsoft Word—not as “typing,” and not as “school work,” but as the 
first major tool in a business toolchain. In most workplaces, Word is not optional – 
especially at the enterprise-level (85% of companies report using Microsoft Office as their 
core productivity suite). It’s how proposals, memos, meeting agendas, policies, 
instructions, reports, flyers, onboarding guides, client deliverables, and internal 
communication become real. 

And here’s the bigger idea: 

A Word document is not just text. It’s a system. 
A well-built document reduces confusion. It speeds up decisions. It protects people from 
mistakes. It helps teams align. It creates clarity that can scale. 

This chapter will help you: 

• see Word as a professional environment (not “just a paper”) 

• understand the difference between formatting and structure 

• build habits that reduce frustration and increase confidence 

• create documents that work for real people in real contexts 

• think about ethics in document creation: credit, consent, accessibility, and 
responsibility 
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Why Word Matters in Business 
It’s tempting to think Word is “basic” because you’ve used it before. 

But most frustration in Word happens when people learn it casually—pushing buttons until 
it “looks right,” using spaces to line things up, fighting images that jump around, and 
creating documents that break the moment one line changes. 

In business, “looks right on my screen” is not enough. 

A business document must often be: 

• readable (by busy people, sometimes under stress) 

• consistent (across departments, teams, or clients) 

• editable (so others can update it without breaking it) 

• printable (or reliably exported to PDF) 

• shareable (without losing formatting) 

• accessible (usable by people with disabilities) 

• traceable (so you can show the source of content or decisions) 

Word is one of the first places you start learning what professionals learn everywhere: 

The goal isn’t to “make it pretty.” The goal is to make it work. 

Pretty can be part of “work,” but it’s not the point. The point is clarity, function, and trust. 
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Figure 4.1: Word as a System: Building Professional Documents.  This infographic visually 
synthesizes key concepts from Chapter 4. 

 

Documents as Signals 
In professional environments, documents are read long before they are fully read. Fonts, 
spacing, alignment, and structure communicate competence, care, and credibility in 
seconds. A clean, readable document signals intention. An inconsistent or cluttered 
document creates doubt—even if the content itself is strong. 

This is why Word matters beyond “writing.” In many workplaces, your documents stand in 
for you. They represent your attention to detail, your understanding of audience, and your 
respect for shared standards. Learning Word is not just about producing text—it is about 
learning how to communicate professionalism through structure. 

When students share their flyers—babysitting services, nail salons, drone photography, 
campus events, or local businesses— this idea becomes visible quickly. Some documents 
feel clear and trustworthy at a glance. Others feel crowded, confusing, or unfinished. 
What’s striking is that these reactions happen before anyone reads a single sentence. This 
isn’t about talent or creativity—it’s about structure, intention, and awareness of audience. 
Word exposes these differences early, making it one of the fastest places to learn how 
professional signals actually work. 
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The Big Word Idea: WYSIWYG + Hidden Structure 
Word is a WYSIWYG environment: What You See Is What You Get. 
It’s designed to look like a printed page. 

You see: 

• margins 

• page boundaries 

• line spacing 

• fonts 

• alignment 

• images and layout 

But what you don’t see (unless you choose to) is the underlying structure: 

• paragraph breaks 

• spacing settings 

• tabs and indents 

• page breaks 

• style rules 

• hidden formatting changes 

• image anchors and wrapping behavior 

This is why Word can feel “mysterious”: the visible output is controlled by invisible rules. 

A major skill in Word is learning to toggle visibility—so the system becomes readable. 

Two habits matter immediately: 

1. Turn on the Ruler (View → Ruler) 

2. Show Paragraph Marks (Home → ¶) 

If you do these two things, you stop working blind. 
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Paragraph Marks: Your “Reveal Codes” 

When you turn on ¶, you can see: 

• hard returns (new paragraphs) 

• spaces (dots) 

• tabs (arrows) 

• page breaks 

• extra blank lines 

• “fake alignment” created with the spacebar 

This is not a “minor detail.” It’s how professionals diagnose formatting problems quickly. 
Learning Word well is not about memorizing buttons—it is about learning to see systems 
that were previously invisible and using that awareness to work more intentionally. 

 

Full Version vs. Online Version (Why It Matters) 
In class, you learned an important distinction: 

• Word Online (browser version) is lighter and missing features 

• Full Word (installed) is the complete toolset used in most workplaces 

For this course—and for most business contexts—you need the full version. 

Why? Because business work often requires: 

• full layout control 

• advanced formatting tools 

• richer image handling 

• page numbering, sections, breaks 

• more robust templates and styles 

• features Word Online does not fully support 

Practical access options 

In a real environment, you might access Word through: 
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• campus lab computers 

• the library 

• your own installed Microsoft Office 

• the student download/installation path (via your institution’s licensing) 

• VMware/virtual desktop access when local install isn’t possible 

The professional lesson here is bigger than Word: 

Your tool access strategy is part of your workflow system. 

 

Document Setup as “Reducing Friction” 
Before you type, set up the environment. This is a pattern you’ll use later in Excel and 
beyond: 

Step 1: Create a blank document 

A “blank document” is not truly blank—it uses the Normal template, which includes 
defaults like: 

• font family 

• font size 

• spacing rules 

• margin settings 

Step 2: Save early 

Saving is not a last step. It is the start of stability. 

• File → Save (first time) 

• Then build a habit: Ctrl + S every few minutes 

This is a professional skill, not a school skill. 

Step 3: Keep the Ribbon visible 

Word has multiple ribbon display modes. If you accidentally hide it, you’ll feel lost and 
slow. 
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Set: Always Show Ribbon. 

Step 4: Turn on the ruler and paragraph marks 

Again: don’t work blind. 

Step 5: Zoom intentionally 

Zoom is not cosmetic. Zoom changes how you notice structure. 

• zoom in for detail work 

• zoom out to evaluate overall balance and spacing 

Business documents often fail because people never zoom out. 

 

Formatting vs. Structure: The Difference That Saves You 
Most Word frustration comes from confusing these: 

Formatting = what it looks like 

• font, size, color 

• bold/italic 

• alignment 

• borders 

• spacing appearance 

Structure = how it behaves 

• styles 

• tabs 

• indents 

• paragraph settings 

• page breaks 

• image wrapping 

• sections 
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A document can look correct and still be structurally broken. 

Example: 
You can center a title in two ways: 

• bad: add 12 spaces until it “looks centered” 

• good: use the Center command 

They look similar—until anything changes. 

The good method stays correct when: 

• the font changes 

• margins change 

• the document is opened on another computer 

• the text length changes 

• the document is printed or exported 

This is the definition of professional work: 

Work that holds up under change. 

 

Technology in Practic: A First Internship: Why Document Consistency 
Matters 
During their first internship, an Executive Administrative Professional student 
notices that internal documents—emails, forms, agendas, and handouts—look 
different depending on who created them. Fonts vary, margins are inconsistent, and 
printed pages don’t always align correctly. Rather than correcting each document 
individually, the intern steps back and proposes a more intentional solution: 
creating standardized Microsoft Word templates for common materials such as 
meeting agendas, onboarding checklists, internal memos, and client-facing forms. 

Using styles, consistent margins, clear headings, and predictable spacing, the 
intern designs templates that are easy for others to use and modify without breaking 
the layout. As a result, team members no longer have to guess how documents 
should look or behave—they begin with a structure that already reflects 
professionalism and clarity. Over time, this reduces small errors, saves staff time, 
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and improves how the organization presents itself to clients and partners. In this 
internship experience, Word becomes more than a word processor; it becomes a 
quiet but essential part of how the organization functions smoothly and builds trust. 

 

 
Figure 4.2:  Core skills.  This graphic shows some of the core skills that when used in a 
repeatable way become scalable to complicated workflows.  

 

Core Word Skills That Scale 
The goal isn’t to memorize buttons. The goal is to build a few repeatable skills that scale. 

A) Selection (speed + precision) 

Selection is the beginning of every action. 

Professional patterns: 

• Select a word: double-click 
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• Select a paragraph: triple-click 

• Select a line quickly: click in the left margin 

• Select with keyboard precision: Shift + Arrow keys 

This reduces frustration and repetitive motion. 

B) Undo / Redo (confidence) 

You should feel safe experimenting. 

• Undo: Ctrl + Z 

• Redo: Ctrl + Y 

A healthy relationship with technology includes the belief: 

“I can try things. I can always come back.” 

C) Copy / Cut / Paste (workflow basics) 

• Copy: Ctrl + C 

• Cut: Ctrl + X 

• Paste: Ctrl + V 

Also: the clipboard holds content until replaced—so you can paste multiple times. 

D) Format Painter (consistency without repetition) 

When you create a style “by hand” (font, size, color, alignment), don’t redo those steps 
repeatedly. 

Use Format Painter to copy formatting from one element to another. 

In business, consistency signals professionalism. Format Painter helps you get there 
quickly. 

 

Images: The Most Common Word “Meltdown” (And How to Prevent It) 
Images cause chaos when they are treated like regular text. 

By default, Word often inserts images in line with text, meaning the image behaves like a 
giant character. When you try to move it, the whole document reflows. 
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The key fix you learned in lecture: 

Use Wrap Text → “In Front of Text” 

This turns the image into a separate object layer that you can: 

• move freely 

• resize without pushing text around 

Keep aspect ratio (don’t squish people) 

If an image gets tall-and-skinny or short-and-wide, it looks unprofessional immediately. 

Lock aspect ratio (or resize from a corner) so the image stays proportional. 

Add borders/styles intentionally 

A border can improve clarity and visual structure—but it should serve readability, not 
decoration. 

Business context: why image control matters 

In business, images appear in: 

• flyers and marketing one-pagers 

• training manuals 

• SOPs and process guides 

• proposals 

• reports and dashboards (later, you’ll bring charts from Excel) 

If you can’t control images, you can’t reliably produce those documents. 

 

Creative Commons, Attribution, and Real-World Trust 
When you used Online Pictures and selected Creative Commons, you were practicing a 
professional ethical behavior: 

• choosing content you are allowed to use 

• respecting authorship 

• creating trust in the work 
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Why attribution matters (even when no one “asks”) 

In workplaces, credibility is currency. 

If your document includes an image, a chart, or a quote, and no one knows where it came 
from, you create risk: 

• copyright risk 

• reputational risk 

• integrity risk 

Even when you’re making something “small,” you’re building a habit: 

People deserve credit. Sources create trust. 

 

Format as a Business Decision 
Every document exists within constraints. Will it be printed or viewed on a screen? Shared 
as a Word file, a PDF, or an image? Edited by others or locked for distribution? These 
choices affect cost, accessibility, and trust. 

For example, a color-heavy flyer may look great on screen but cost significantly more to 
print. Converting a document to PDF can preserve layout and prevent accidental edits. 
Saving a final flyer as an image can make it easier to post on social media or embed on a 
website. Professional document creators think beyond appearance—they choose formats 
based on audience, purpose, and context. 

 

Tabs, Indents, and the “Alignment Problem” 
One of the most important technical moments to learn is custom tabs and leader lines. 

The business problem 

A manager says: 
“Put the hours so they line up cleanly across the page.” 

If you use spaces, it will look aligned… until: 

• one item changes length 
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• the font changes 

• someone opens it on a different machine 

• margins change 

Spaces are fragile. 

Tabs create reliable alignment 

A custom tab stop is an alignment anchor. 

You set it on the ruler, then press Tab to jump to that exact position. 

Why this is a professional skill 

Tabs are used for: 

• schedules 

• menus 

• policy documents 

• simple directories 

• price lists 

• internal quick-reference guides 

They create clean alignment without tables—and without fragile spacing. 

Leader lines (the “dot dot dot”) 

Leader lines help the eye track across the page. 

You’ll see this in: 

• tables of contents 

• price lists 

• directories 

This isn’t just aesthetics. It’s readability design. 
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Hard Return vs. Soft Return (Small Detail, Big Difference) 
In lecture, you learned the difference between: 

Hard Return (Enter) 

Creates a new paragraph (¶) 

• adds paragraph spacing rules 

• behaves as a structural break 

Soft Return (Shift + Enter) 

Creates a line break without starting a new paragraph 

• behaves like natural text wrapping 

• keeps lines closer together 

This matters when formatting lists, addresses, or label-style layouts. 

Professionally, knowing the difference prevents layout “mystery spacing.” 

 

Page Breaks and Page Numbers: Controlling Multi-Page Documents 
If your document becomes two pages, you must manage it like a professional, not like a 
gambler. 

The “bad method” 

Press Enter 20 times until text lands on page 2. 

This works until you add text above—then everything shifts and breaks. 

The professional method 

Insert → Page Break 

A page break is a structural instruction: 

• “Start the next content on the next page.” 

• It holds up when content changes above it. 

Page numbers = basic professionalism 
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In multi-page documents, page numbers are not optional. 

They help when: 

• pages are printed and separated 

• documents are reviewed in meetings 

• someone screenshots page 2 and messages it to a team 

• a client references “page 3” 

Business is full of partial context. Page numbers reduce chaos. 

 

Key Takeaways 
• A Word document is not just text — it is a system. 

• The difference between formatting and structure determines whether your 
document survives change. 

• Spaces are fragile. Tabs, alignment tools, and page breaks are reliable. 

• Turning on the ruler and paragraph marks makes invisible systems visible. 

• Images behave predictably when treated as objects, not characters. 

• Professional documents are built to hold up under revision, collaboration, and 
pressure. 

• The goal is not to “make it look right.” The goal is to make it work reliably. 
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Chapter 5: Human-Centered Document Design: Ethics, 
Accessibility, and AI Responsibility 
In the previous chapter, you learned how to build documents that work. 

You learned how to control layout, structure content, manage images, and create files that 
hold up under change. You practiced the difference between formatting and structure. You 
learned to see the invisible system beneath the page. 

That technical competence matters.  But competence alone is not enough.  Every 
document you create affects someone.  A memo can clarify — or confuse.  A form can 
include — or exclude.  A template can reduce friction — or amplify bias.  An automated 
message can build trust — or quietly erode it. 

Word is not just a production tool. It is a medium of influence.  This chapter asks a deeper 
question:  Not just “Can you build it?”  But “Should you build it this way?” 

 

 

Figure 5.1: The Ethics of the Page: A Guide to Human-Centered Document Design. This 
infographic presents principles for inclusive and responsible document creation, divided 
into two sections: Foundations of Professional Inclusion and Ethical Habits and AI 
Responsibility. 
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Documents Are Not Neutral 
It is easy to think of a document as neutral — just text on a page. 

But documents shape decisions. They distribute information. They establish tone. They 
define what is visible and what is invisible. They determine who can participate and who 
cannot. 

Structure is not neutral.  Design is not neutral.  Automation is not neutral.  Even small 
choices carry consequences: 

• Is the font readable? 

• Does the layout overwhelm? 

• Is the document accessible to someone using a screen reader? 

• Are you sharing more personal information than necessary? 

• Did you credit the source of an image? 

• Did you verify AI-generated content before including it? 

These decisions may seem minor. In professional environments, they are not.  Over time, 
small design habits become systems.  And systems affect people. 

 

Human-Centered Design in Everyday Work 
Human-centered design is not limited to app development or engineering teams. It shows 
up in everyday documents: 

• A campus flyer 

• An onboarding checklist 

• A policy memo 

• A client proposal 

• A health center handout 

• A mail merge letter 

Each one communicates more than information.  It communicates care, intention, and 
professionalism. 
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A document that respects the reader’s time, ability, and privacy builds trust. 
A document that ignores those realities creates friction — even if the content is technically 
correct.  This chapter focuses on that difference. 

 

The Ethical Layer of Word 
In Chapter 4, you learned to see the invisible structure of Word.  In this chapter, you learn to 
see the invisible impact. 

You will examine: 

• Accessibility as professionalism, not accommodation 

• Privacy and consent in document design 

• Copyright and attribution as credibility 

• AI as a partner that requires oversight 

• How automation magnifies both efficiency and risk 

You are not just learning features.  You are learning responsibility. 

 

From Skill to Judgment 
Professional growth is not just about knowing more tools.  It is about developing judgment. 

When should you automate?  When should you personalize?  When should you simplify?  
When should you protect information?  When should you slow down? 

Technology lowers the cost of action.  It does not lower the cost of consequences.  The 
stronger your technical skills become, the more important your judgment becomes.  That is 
why this chapter sits between foundational Word skills and advanced automation. Before 
we scale systems in Chapter 6, we must understand their human impact. 

 

Word as a Professional Habit System (Not Just a Tool) 
This is where Chapters 1–3 come back in a big way. 
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Chapter 1: intention and ethics 
Chapter 2: systems thinking and mental models 
Chapter 3: organization and reducing friction 

Word becomes your first major place to practice: 

• working intentionally, not reactively 

• creating structure that supports future changes 

• building confidence through repeatable habits 

• producing work that others can use, not just work that you can finish 

A simple “Word workflow” that professionals use 

When you’re creating any Word document (flyer, memo, SOP), practice this sequence: 

1. Open a blank document 

2. Save it with a clear name immediately 

3. Turn on ruler and paragraph marks 

4. Set margins intentionally 

5. Build the layout using tools (alignment, tabs, indents), not spaces 

6. Insert images as separate objects (wrap text) 

7. Zoom out to check balance and whitespace 

8. Add page breaks and page numbers if needed 

9. Run spelling and grammar check 

10. Save again, then export/share intentionally 

This is a system. It reduces friction. It produces cleaner outcomes. It scales. 
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Figure 5.2: The Invisible vs The Visible.  This graphic shows the benefit of accessibility for all 
users.  

 

Ethics Lens: Document Power, Accessibility, and AI Assistance 
Ethics in Word about daily choices that affect real people. 

A) Accessibility: who can use your document? 

A document is only “good” if the intended audience can actually use it.  This is not “special 
treatment.”  It’s basic professionalism 

Accessibility includes: 

• readable fonts and sufficient contrast 

• clear headings and logical structure 

• avoiding “meaning by color only” (e.g., red text as the only signal) 

• alt text for images (later skill) 
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• predictable layout and spacing 

• avoiding clutter and overly dense pages 

This is not “special treatment.” It’s basic professionalism. 

A business that creates inaccessible documents silently excludes people—and that 
exclusion becomes a systems problem. 

B) Consent and privacy in documents 

In business documents, you may include: 

• names 

• phone numbers 

• email addresses 

• internal procedures 

• employee issues 

• customer information 

Ethical document habits include: 

• sharing only what is needed 

• protecting sensitive data 

• thinking before you paste screenshots (screenshots often include hidden personal 
data) 

• understanding where your file is saved (local drive, cloud, shared drive) 

Remember Chapter 2’s idea: computers are human systems.  Where your file lives is part of 
the system. 

C) Copyright and integrity 

If you copy images, icons, or text from the internet into a flyer or handout: 

• you may violate copyright 

• you may damage credibility 

• you may create risk for your organization 
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Using Creative Commons tools and attributing sources is a simple, ethical habit. 

D) AI as a partner, not a replacement 

AI can be used to help “spice up” a business flyer. That can be valid—if it’s used 
thoughtfully. 

Ethical AI use in documents means: 

• you remain responsible for the message 

• you verify accuracy (AI can invent details) 

• you make sure tone and claims are appropriate 

• you don’t use AI to impersonate expertise you don’t have 

• you don’t use AI to generate content that should be original (like a personal story or 
a signed policy statement) 

A helpful framing:  Use AI to support your thinking and organization—then you decide what 
belongs in the document.  Ethical AI use means the author remains visible—responsible for 
accuracy, tone, claims, and intent—while AI quietly supports organization and exploration 
behind the scenes. 

 

Technology in Practice: Ethical Document Design in the Health Center 
A student worker in the Health Center is asked to create a one-page Word handout 
for a campus event that will be shared with classmates, staff, and community 
partners. Instead of focusing only on how it looks, the student pauses to consider 
who will actually use the document and how. They choose readable fonts, clear 
headings, and sufficient contrast so the content is accessible to a wider audience, 
and they avoid relying on color alone to convey meaning. When adding contact 
information, they include only what is necessary and think carefully before pasting 
screenshots that might contain hidden personal data. The student selects images 
using Creative Commons tools and includes attribution, understanding that 
credibility and trust matter even in small documents. To explore layout ideas, they 
use AI to brainstorm structure and wording options—but they verify every claim, 
adjust the tone, and make the final decisions themselves. In this moment, ethics is 
not abstract or theoretical; it shows up in everyday choices that determine whether 
documents include, exclude, protect, or unintentionally harm real people. 
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Accessibility is Not Abstract 
Accessibility is not abstract—it is built through specific, everyday actions. One increasingly 
important practice is adding alternative text (alt text) to images. Alt text describes the 
meaning or purpose of an image so screen readers can convey that information to users 
who are blind or have low vision. 

Microsoft Word now supports AI-assisted alt text generation. By right-clicking an image and 
selecting View Alt Text, authors can generate a description, review it, and edit it for 
accuracy. When documents are later converted to PDF, this accessibility information can 
remain intact. This is a clear example of ethical intention meeting practical skill—small 
choices that significantly expand who can participate. 

 

Key Takeaways 
• Documents are not neutral. Every design choice — structure, layout, wording, data 

use — affects real people. 

• Professionalism includes accessibility. Readable fonts, logical headings, sufficient 
contrast, and alternative text are not optional extras; they are baseline 
responsibilities. 

• Privacy and consent matter in everyday documents. Share only what is necessary, 
and understand where your files live and who can access them. 

• Attribution builds trust. Using images, data, or text responsibly protects credibility 
and reduces risk. 

• Automation magnifies intent. The more efficiently you can produce documents, the 
more important your ethical judgment becomes. 

• AI is a partner, not a replacement. You remain responsible for accuracy, tone, 
claims, and consequences — even when AI assists with drafting or structure. 

• Good document design respects the reader’s time, attention, and ability. Clarity is 
an act of care. 

• Technical skill without judgment can create harm. Competence must be paired with 
responsibility. 
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Chapter 6: Designing Documents That Scale — Structure, 
Automation, and Intentional Reuse 

 

Why This Chapter Matters More Than It Seems 
At first glance, this chapter may feel like “more Word.” You already know how to type. You 
already know how to format text. You may even feel confident making documents that look 
clean and professional. 

But this chapter is not about making documents look better. 

It is about understanding documents as living systems—systems that grow, change, 
automate, interact with data, and affect real people. In professional environments, 
documents are rarely static. They are revised, reused, shared, merged, personalized, 
audited, and archived. They often outlive the person who created them. 

The difference between a student document and a professional document is not polish—it 
is structure, intention, and responsibility. 

This chapter asks you to slow down and look beneath the surface of Word. Not to 
memorize features, but to understand how documents behave when they scale, when they 
automate, and when they intersect with ethics, accessibility, and power. 

What you learn here prepares you not just for Excel or databases, but for thinking 
systemically about technology itself. 

 

Core Concept: Documents Are Systems, Not Files 
A common misconception is that a document is just a file containing text. 

In reality, a document is a system: 

• It has structure 

• It follows rules 

• It interacts with other systems 

• It produces outcomes beyond its creator’s control 

When a document is well designed, it supports: 
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• readability 

• accessibility 

• automation 

• collaboration 

• reuse 

When a document is poorly designed, it creates friction: 

• errors multiply 

• updates break formatting 

• automation fails 

• readers become frustrated 

• trust erodes 

Understanding documents as systems shifts your role. You are no longer just “writing.” You 
are designing behavior. 

 

How Professionals Actually Read Documents 
Most professional documents are not read from beginning to end in a quiet room. 

They are skimmed between meetings. They are searched for keywords. They are revisited 
weeks later. They are printed, shared, annotated, and forwarded. They are read on phones, 
tablets, and laptops—often under time pressure. 

This reality changes everything. 

Headings are not decorative. They are navigation tools. 
White space is not wasted space. It reduces cognitive load. 
Consistent formatting is not aesthetic preference. It creates predictability. 

A document that forces the reader to “figure it out” silently fails, even if the content is 
accurate. Over time, people avoid documents that feel difficult. 

Professional formatting is therefore an act of respect. It acknowledges that readers are 
human, busy, and imperfect. 
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Figure 6.1: Formatting as Strategy: Designing for the Busy Reader.  This infographic 
illustrating strategies for designing content for busy readers, emphasizing challenges of 
modern reading such as multi-device use, high-pressure consumption, and document 
skimming. 

 

Styles as Structural DNA 
Styles are one of the most misunderstood—and most powerful—features in Word. 

Many users think of styles as “preset formatting.” That framing misses their real purpose. 

Styles are structural markers. They tell Word: 

• what role text plays 

• how it should behave 

• how it connects to other systems 

When you apply a heading style, you are not just changing appearance. You are declaring 
meaning. 
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Working With Styles 
When you apply a style, three things happen at once: 

1. The text is assigned a structural role (such as Heading 1 or Heading 2) 

2. That role is linked to a collection or reusable formatting attributes  

3. The text becomes discoverable by navigation tools, tables of contents, and 
accessibility systems 

This is why styles matter even in short documents. They prepare documents for growth. 

Manual formatting affects only what you see. Styles affect how documents behave. 

Professionals use styles not because documents are long—but because documents 
change. 

 

Authoring Custom Styles 
Creating a custom style marks an important transition: the moment a user stops relying on 
built-in defaults and begins authoring their own system. At this point, the document is no 
longer shaped by Word’s assumptions—it reflects the author’s structure, priorities, and 
intent. 

Custom styles allow professionals to define meaning, not just appearance. When a style is 
created, named, and assigned a hierarchy level, it becomes part of the document’s logic. 
This logic can then be reused, surfaced in navigation, included in tables of contents, and 
modified globally without manual rework. 

In professional contexts, this capability is essential. Organizations rarely rely on default 
styles because defaults do not encode identity, branding, or domain-specific structure. 
Custom style systems allow teams to maintain consistency across documents while still 
adapting content. This approach mirrors how scalable systems are built elsewhere: design 
the framework once, then let content flow through it. 

 

Pages Are Not Just Visual Boundaries 
A page break is a structural decision. 
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New users often press Enter repeatedly to push content onto a new page. This works 
visually, but it creates fragile documents. Any later edit can cause content to shift 
unpredictably. 

Page breaks solve this problem by separating structure from content. 

Paragraph breaks are flexible. 
Page breaks are intentional. 

This distinction becomes critical in reports, proposals, manuals, and policies—documents 
that evolve over time. 

Using page breaks signals that you understand documents as systems, not snapshots. 

 

Headers, Footers, and Section Control 
Headers and footers are another example of system behavior. 

They are not just places for names and page numbers. They are linked structures that 
propagate across pages and sections. 

Understanding section breaks—and how to link or unlink them—gives you precise control: 

• different headers on different pages 

• mirrored page numbers 

• professional book-style layouts 

This level of control matters in business, legal, and academic environments where layout 
communicates credibility. 

 

Section Breaks as Logical Boundaries, Not Visual Ones 
Section breaks are often misunderstood as visual tools, but their true function is logical 
separation. A section defines a boundary where rules can change—headers, footers, 
numbering, orientation, and layout behavior. When used intentionally, section breaks allow 
one document to behave like multiple coordinated systems. 

This distinction matters because many Word features appear to work until they fail under 
complexity. Options like “Different First Page” or “Odd and Even Pages” introduce hidden 



Chapter 6: Designing Documents That Scale — Structure, Automation, and Intentional 
Reuse 

P a g e  |  6  
 

conditions that can conflict with future edits. Section breaks, by contrast, make document 
logic explicit: this part follows different rules than the previous part. 

Professionals rely on section breaks because they scale. Once sections are clearly defined 
and unlinked (uncheck Link to Previous), changes can be made confidently without 
unintended side effects. This mirrors how robust systems are designed in other technical 
domains—through isolation, clarity, and intentional boundaries rather than shortcuts. 

 

Navigation, Styles, and Tables of Contents 
Styles unlock automation. 

When headings are properly marked, Word can: 

• generate a table of contents 

• create navigation panes 

• update page numbers automatically 

• support accessibility tools 

The table of contents is not a separate object—it is a reflection of your structure. 

This reinforces a key idea: 
When structure is correct, automation becomes reliable. 

 

Automation Begins with Trustworthy Structure 
Automation does not begin with advanced tools. 

It begins with clean structure. 

Mail merge is a perfect example. 

At its core, mail merge separates: 

• data 

• content 

• output 

Each component can change independently without breaking the system. 
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This is the same logic behind spreadsheets, databases, CRM systems, and AI workflows. 

By learning mail merge, you are learning a transferable system pattern—not just a Word 
feature. 

 

Failure Modes (Why Structure Matters When It Breaks) 
When document structure is improvised instead of intentional, problems rarely appear 
right away. The document may look fine on screen, print correctly once, and even meet an 
assignment requirement. The failure shows up later—when content needs to be updated, 
reused, shared, or scaled. Headings that were created using bold text instead of styles 
cannot power navigation or tables of contents. Spacing created with repeated Enter keys 
collapses when content changes. What fails is not appearance, but reliability. In 
professional environments, these silent failures cost time, introduce errors, and undermine 
trust. Structure is not about perfection—it is about preventing systems from breaking when 
conditions change. 

 

Documents Under Time Pressure (Performance, Not Knowledge) 
In professional environments, documents are rarely edited in calm, unlimited conditions. 
They are modified under time pressure, interruptions, unclear instructions, and real 
consequences. Knowing what to do is not the same as being able to do it quickly, correctly, 
and without breaking other parts of the document. 

This is why professional document skills emphasize procedural confidence, not just 
feature awareness. When a supervisor asks for page numbers added, headers removed 
from one section, or formatting adjusted under a deadline, the expectation is not 
experimentation—it is execution. Clicking the wrong option can quietly introduce errors 
that are difficult to detect and costly to fix. 

Structured documents reduce cognitive load under pressure. When sections are clearly 
defined, styles are used consistently, and layout logic is intentional, changes become 
predictable. Under these conditions, speed emerges naturally from clarity. This is one of 
the hidden advantages of systems-based document design: it allows professionals to 
respond quickly without sacrificing correctness. 
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Mail Merge as System Thinking 
Mail merge follows a three-part system: 

1. A data source 

2. A template document 

3. A merged output 

This separation allows scale. 

A single template can generate dozens—or thousands—of personalized documents. 
Updates propagate cleanly. Errors are reduced. 

This is how modern communication works, whether through Word, email platforms, or 
marketing systems. 

 

Figure 6.2: This diagram illustrates three key concepts: Smart Document Structure, Mail 
Merge Process, and Ethical Document Practices. 
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Mail Merge as Leverage: Scale, Ethics, and Responsibility 
Mail merge is not simply an efficiency tool—it is a form of leverage. By combining 
structured data with a single carefully written message, organizations can communicate at 
scale while preserving the appearance of individual attention. This capability is powerful 
precisely because it feels personal. 

With that power comes responsibility. Data used for mail merge is often purchased, 
inferred, or aggregated from external sources. The decisions made when selecting fields, 
writing language, and targeting recipients shape how people experience organizations and 
institutions. What feels like personalization to the sender may feel invasive to the recipient. 

Understanding mail merge as a system helps professionals navigate this tension. When 
used transparently and ethically, it can improve communication, reduce friction, and 
create opportunity. When used carelessly, it can erode trust. Recognizing this distinction is 
part of becoming a responsible document designer, not just a technically competent one. 

 

Ethics Lens: Automation, Power, and Responsibility 
Automation strengthens intent. 

Personalization can feel helpful—or invasive—depending on context. Seeing your name in 
a letter feels normal. Seeing inferred personal details feels unsettling. 

Automation lowers the cost of crossing ethical boundaries. What once required effort now 
happens instantly and at scale. 

Ethical professionals ask: 

• Should this be personalized? 

• What data is necessary? 

• What expectations does the audience have? 

The same technical skill can build trust or erode it. 

Ethics is not abstract here. It lives in everyday decisions. 

 

Ethics Lens: Accessibility, Privacy, and AI Assistance 
A document is only “good” if the intended audience can actually use it. 
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Accessibility includes: 

• readable fonts 

• sufficient contrast 

• clear headings 

• predictable layout 

• avoiding meaning by color alone 

This is not special treatment. It is professionalism. 

Documents also carry sensitive information: 

• names 

• contact details 

• internal processes 

• personal data 

Ethical document habits include: 

• sharing only what is needed 

• understanding where files are stored 

• thinking before pasting screenshots 

Remember: computers are human systems. Where your file lives matters. 

 

Ethics Is Not Just Intent: Automation and Impact 
Most ethical problems in document systems do not come from bad intent. They come from 
speed, convenience, and reuse without reflection. A template created for one audience 
may be reused for another without reconsidering tone, accessibility, or data sensitivity. An 
automated letter may continue to run long after assumptions about recipients are 
outdated. Automation magnifies whatever is already embedded in the system—including 
blind spots. Ethical responsibility does not end when a document works; it begins when 
that document is reused, scaled, or automated in ways that affect people who were not 
part of its original design.
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AI as a Partner, Not a Replacement 
AI can assist with brainstorming, layout ideas, and clarity—but it does not remove 
responsibility. 

Ethical AI use means: 

• you verify accuracy 

• you control tone and claims 

• you do not impersonate expertise 

• you remain accountable for the message 

AI supports thinking. It does not replace it. 

 

Figure 6.3: This graphic illustrating three key aspects of AI collaboration: Ethical 
Considerations, AI Partnership, and Human Responsibility. 
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Technology in Practice: AI as a Thinking Partner 
A student who already holds a bachelor’s degree returns to MiraCosta to build 
practical, job-ready skills in Management Information Systems, with the goal of 
translating theory into real business impact. During an internship with a local 
construction company, they notice that marketing emails, mailed notices, and 
client follow-ups are created manually, inconsistently, and often under time 
pressure—leading to missed personalization, uneven branding, and lost 
opportunities. Rather than asking AI to generate finished content, the student uses 
it as a thinking partner: brainstorming flyer and letter layouts, testing tone for 
different audiences, and identifying where personalization could increase response 
rates without compromising ethics or consent. 

Using those insights, the student builds clean, accessible Word templates with 
styles, predictable structure, and mail merge fields, connecting them to carefully 
reviewed data sources. Over time, these systems are applied not just to marketing, 
but to onboarding materials, customer updates, and internal communications. The 
result is measurable: clearer messaging, higher response rates, and increased sales 
driven by more consistent and professional outreach. After a year of improving 
workflows across multiple areas of the company, the student is offered a full time 
position—not because of the tools alone, but because they demonstrated how 
intentional systems, paired with thoughtful AI use, can create real business value. 

Over time, the student is no longer seen as “good with Word,” but as someone who 
understands how information systems shape efficiency, trust, and growth across an 
organization. 

 

Preparing for Excel: Why This Comes First 
Everything in this chapter prepares you for Excel and beyond. 

Excel depends on structure the way Word depends on styles. Databases depend on clean 
data the way mail merge depends on trustworthy fields. AI depends on clarity and context. 

If structure feels hard here, it will feel harder later. If you master it here, future tools 
become easier. 

This chapter is demanding because professional work is demanding. 
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Figure 6.4: Beyond Formatting: Designing Documents as Scalable Systems.  Infographic 
illustrating document design as scalable systems, emphasizing structural foundation, 
manual formatting, and automation. 

 

Key Takeaways 
• Documents are systems, not static files 

• Structure determines behavior, not just appearance 

• Styles enable automation, accessibility, and scalability 

• Page breaks and sections protect documents as they grow 

• Automation amplifies both efficiency and ethical responsibility 

• AI supports thinking—but humans remain accountable 

• Mastering Word prepares you for Excel, databases, and AI workflows 
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Chapter 7: Designing Spreadsheet Systems - Structure, 
Logic, and Judgment

 

When Structure Becomes Logic 
Up to this point, we have worked with Word as a communication system. We learned that 
documents are not just pages — they are structured systems designed to create clarity, 
consistency, and trust. 

Excel takes that idea one step further.  A spreadsheet is not just a table of numbers. It is a 
structured model of reality. 

When you build a spreadsheet, you are not “doing math.” You are designing a logic system 
that represents income, expenses, growth, trends, and projections. That system will 
influence decisions — sometimes small ones, sometimes life-changing ones. 

This is why Excel often feels like the most challenging part of the course. In Word, structure 
controls formatting and organization. In Excel, structure controls calculation and behavior. 

If your structure is strong, your model works.  If your structure is weak, errors multiply. 

Think of it like staying on a marked trail. The trail exists for a reason. It guides you safely 
across uneven terrain. If you wander off without understanding the landscape, you may not 
realize you are headed in the wrong direction until much later. 

Spreadsheets work the same way. Structure creates freedom. Without structure, 
automation becomes unpredictable. 

This chapter will help you see Excel not as a math tool, but as a professional decision 
system. 
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Figure 7.1: A mountain biker leaving the marked trail—illustrating how small deviations 
from structure can lead to unintended consequences. St. George, Utah.

 

Core Concepts: Modeling with Structure 
Workbook, Worksheet, and Data Table 

An Excel file is called a workbook. Inside it are individual worksheets. Within each 
worksheet, we build structured data tables. 

A well-designed data table follows a consistent structure: 

• Time typically moves left to right (October, November, December). 

• Categories move top to bottom (Rent, Utilities, Insurance). 

• The intersection of those labels remains intentionally blank. 

This may seem small, but it is foundational. Clear structure allows formulas to work 
reliably and charts to represent data accurately. 
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Understanding the X and Y Axis in a Data Table 
When building a spreadsheet, the layout matters. Think of your worksheet as a coordinate 
grid with two directions: the horizontal (X-axis) and the vertical (Y-axis). In most business 
and financial models, time moves left to right across the X-axis — October, November, 
December — while categories or items move top to bottom along the Y-axis — Rent, 
Utilities, Insurance, Groceries. The cell where they intersect represents one specific 
relationship: for example, “Rent in October.” Keeping time horizontal and categories 
vertical creates clarity, consistency, and predictability. It allows formulas to copy correctly, 
charts to display trends accurately, and readers to instantly understand what they are 
seeing. When the X and Y axes are intentionally structured, your spreadsheet becomes 
logical and scalable. When they are mixed or inconsistent, formulas break and 
interpretation becomes confusing. 

 

Figure 7.2: The Golden Rule of Spreadsheet Structure.   

 

Why Axis Structure Matters 
Imagine you are tracking a three-month personal budget. 

Across the top row (X-axis), you place: 
October | November | December 
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Down the first column (Y-axis), you list: 
Rent 
Utilities 
Car Insurance 
Groceries 

Now, the cell at the intersection of “Rent” and “October” contains $1,600. The cell at 
“Groceries” and “November” contains $450. Every number has meaning because its 
position tells a story. 

Now imagine flipping that structure randomly — months scattered down rows, categories 
mixed across columns, or duplicate labels inserted in inconsistent places. When you try to 
calculate totals or copy formulas, Excel no longer behaves predictably. A formula meant to 
total three months might accidentally total three unrelated categories. A chart meant to 
show trends over time might instead compare apples to oranges. 

With clear X and Y structure: 

• Time flows logically left to right. 

• Categories remain stable top to bottom. 

• Formulas copy cleanly across months. 

• Trends become visually obvious. 

• Decisions become easier. 

For example, if utilities rise sharply from October to December, the horizontal layout 
immediately reveals a pattern. If rent consistently consumes nearly half your total monthly 
budget, the vertical comparison makes that proportion visible. The structure doesn’t just 
organize numbers — it reveals relationships. 

That is the power of an intentional X and Y axis in a spreadsheet. 

 

Cells and Locations 
Each cell has a location, defined by its column letter and row number (for example, B3 or 
D12). When we create calculations, we do not add numbers — we add locations. 

This is one of the most important conceptual shifts in Excel:  We don’t add numbers. We 
add cell references. 

If you type: =B3 + C3 + D3 
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You are not adding static values. You are building a dynamic relationship. If any of those 
cells change, the outcome updates automatically. That is modeling. 

 

Selecting Cell Ranges: Thinking in Groups Instead of Individual Cells 
When working with spreadsheets, we rarely operate on one cell at a time. Instead, we work 
with groups of cells that represent related data. In Excel, a group of cells is called a range. 

Ranges are written using a colon between the first and last cell: 

B3:B6 

This notation means “all cells from B3 through B6.” When Excel reads that instruction, it 
treats the entire block as a single unit for calculations, formatting, or analysis. 

There are several ways to select a range: 

• Click and drag across the desired cells. 

• Click the first cell, hold Shift, and click the last cell. 

• Select an entire column or row by clicking its header. 

Thinking in ranges is a small shift, but it reflects an important idea about spreadsheet 
design. In a well-structured table, related information lives together. Rent expenses occupy 
one row. Monthly totals occupy another. A column might represent a series of months. 

Because the structure is consistent, we can refer to the data as a group rather than as 
scattered individual values. 

This is another example of why structure matters. When data is organized logically, Excel 
can treat it as a meaningful set instead of a random collection of numbers. 

 

Formulas and Functions 
A formula uses mathematical operators: 

• + (addition) 

• − (subtraction) 

• * (multiplication) 

• / (division) 
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• ( ) Parentheses determines Order of Operations 

A formula does not contain words. It uses references and operators. 

A function, on the other hand, includes a named instruction such as: 

• SUM 

• AVERAGE 

• MAX 

• COUNTA 

For example: =SUM(B3:D3) 

Functions are pre-built calculations. They save time, but they still depend on correct 
structure. 

 

Figure 7.3: Formulas vs Functions: Two Ways to Build Logic. 
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The Fill Handle: Extending Structure Efficiently 
In the lower-right corner of every selected cell is a small square called the fill handle. 
When you drag this square across other cells, Excel copies or extends the pattern of the 
original cell. 

The fill handle can perform several different tasks: 

• Copy a single value into multiple cells 
• Extend a numeric sequence (1, 2, 3, 4…) 
• Continue a time pattern (January, February, March…) 
• Copy formulas while automatically adjusting cell references 

For example, if a formula calculates the February total for a set of expenses, dragging the 
fill handle across the row allows Excel to generate the totals for March, April, and May 
instantly. 

Behind the scenes, Excel adjusts the cell references so the formula remains logically 
correct for each new column.  When a formula is copied to another cell—either with copy 
and paste or with the fill handle—Excel automatically adjusts the cell references. This 
behavior is called relative referencing. 

The fill handle works because the spreadsheet has structure. Months move across the 
table from left to right. Categories remain stable from top to bottom. When the structure is 
consistent, Excel can extend the logic automatically. 

This is one of the ways automation supports human thinking. Instead of repeating the same 
calculation manually, we design a system once and allow the structure to scale the logic. 
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Figure 7.4: The Fill Handle: Automating Spreadsheet Logic.  

 

Order of Operations 
Parentheses matter.  If you want to average three months of expenses using a formula, you 
might write: =(B3 + C3 + D3) / 3 

The parentheses ensure that the addition happens first. Without them, Excel may divide 
before finishing the sum, leading to incorrect results. 

Structure determines outcome. 

 

Historical Context: From Paper Ledgers to Dynamic Models 
Before spreadsheets, businesses relied on paper ledgers. Calculations were manual. 
Adjusting a number required recalculating entire sections by hand. 
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In 1979, the first electronic spreadsheet (VisiCalc) changed business forever. Later, Lotus 
1-2-3 and Microsoft Excel expanded those capabilities. For the first time, changing one 
number could instantly update an entire financial model. 

That shift accelerated decision-making across industries: 

• Budget forecasting 

• Inventory management 

• Revenue projections 

• Loan qualification analysis 

• Workforce planning 

 
Excel became one of the most widely used decision tools in the world. 

But the core principle has not changed:  Spreadsheets do not “know” what you mean. They 
follow the structure you design. 

In a rapidly accelerating Information Technology Revolution, tools will continue to evolve. 
But structured thinking — organizing data logically and modeling relationships accurately 
— remains the transferable skill. 

 

Ethics Lens: When Numbers Look Right but Are Wrong 
Spreadsheets feel objective. They display numbers cleanly. They calculate quickly. They 
produce charts that look authoritative.  But they are not neutral. Consider this scenario: 

You build a monthly budget. You decide to apply a 4% increase to all December expenses 
to project January’s budget. You write a correct formula referencing the December value 
and the 4% cell. 

Then you use the fill handle to copy the formula down. Everything populates. The numbers 
look reasonable. 

But one reference shifted incorrectly. Instead of holding the 4% constant, the formula 
moved downward to a blank cell. The spreadsheet continues calculating — confidently — 
using incorrect logic. 

The error compounds. No warning appears. 
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If this were a business forecast, a rent affordability model, or a grant proposal budget, that 
small structural mistake could influence real decisions. 

Ethical spreadsheet use is not about avoiding spreadsheets. It is about: 

• Verifying ranges 

• Checking formulas in the formula bar 

• Applying common sense 

• Testing assumptions 
 

Automation amplifies intent. It also amplifies mistakes. Professional responsibility means 
reviewing your logic before trusting your output. 

 

Technology in Practice: From Reacting to Planning 
Imagine a first-generation college student sitting at a small kitchen table at 10:30 
p.m., laptop open, headphones in, trying to make next semester work financially. On 
one side of the screen: October, November, December. Across the left: Rent. 
Utilities. Car payment. Gas. Groceries. Tuition installment. Phone bill. Everything 
that keeps life moving forward. 

At first, it just looks like numbers. 

But once the table is structured — time flowing left to right, expenses steady from 
top to bottom — something shifts. The spreadsheet becomes a control panel. 

What happens if rent increases by 3% next semester? One number changes — and 
the entire column updates. Total expenses climb. The leftover balance shrinks. 
That’s real. 

What if utilities spike in winter? What if groceries go up $75 a month? What if I cut 
streaming subscriptions and reduce eating out? Each scenario takes seconds to 
test. The model responds immediately. 

The spreadsheet doesn’t eliminate uncertainty. It doesn’t create more income. But it 
replaces vague anxiety with visible trade-offs. Instead of guessing, the student can 
see. Instead of reacting, they can plan. 

That clarity builds something deeper than a balanced budget — it builds 
confidence. Structure doesn’t replace hard work or discipline. It makes informed 
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decisions possible.  Those informed decision increase the student’s chances of 
success at every level going forward. 

 

Building Reliable Models 
Let’s apply these principles to a common budgeting scenario. 

Adding Monthly Totals 

You can calculate a three-month total using a formula: 

=B3 + C3 + D3 

Or another way using a function is: 

=SUM(B3:D3) 

Both work — if the range is correct. 

Calculating Averages 
Using a formula: 

=(B3 + C3 + D3) / 3 

Using a function: 

=AVERAGE(B3:D3) 

Both methods are valid. The key is understanding what the calculation represents. 

 

Adjusting Column Width: Making Data Visible 
Sometimes a spreadsheet displays a series of pound signs (#####) instead of a number. 
This does not mean the formula is wrong. It simply means the column is too narrow to 
display the value. 

Columns can be widened by dragging the boundary between column headers. Another 
option is to double-click the boundary, which activates Best Fit. Best Fit automatically 
adjusts the column width so the content is fully visible. 

Multiple columns can also be resized at the same time by selecting them before adjusting 
the width. 
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While this may seem like a minor formatting step, it reflects an important professional 
habit. Data that cannot be clearly seen cannot be clearly interpreted. A spreadsheet that 
hides information—even accidentally—creates opportunities for misunderstanding. 

Good spreadsheet design ensures that the logic is correct and that the results are visible 
and readable. 

Structure supports understanding. 

 

Understanding Percentages 
There are three common percentage calculations: 

1. New total after increase 
=D3 * (1 + B19) 

2. Just the percentage amount 
=D3 * B19 

3. Percentage of a total 
=B3 / B17 

Reading the question carefully determines which structure to use. 

 

Relative vs Absolute References 
When using the fill handle: 

• Relative references change as they move. 

• Absolute references (using $) stay fixed. 

If a percentage increase is stored in cell B19, and you want that value constant as you copy 
formulas down, you must write: 

$B$19 

Without the dollar signs, Excel will shift the reference downward — even if that next cell is 
blank. 

Automation depends on intentional anchoring. 
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Quick Calculations in the Status Bar: Instant Insight 
Excel provides quick insights into a selected range of numbers through the status bar at 
the bottom of the window. 

When a group of cells is selected, Excel automatically displays several summary 
calculations, including: 

• Average 
• Count 
• Sum 

These calculations appear instantly without writing a formula. 

For example, selecting a column of monthly expenses may immediately reveal the total 
cost, the number of entries, and the average value. 

These quick calculations do not replace formulas in a spreadsheet model. Instead, they 
provide a rapid way to inspect data and confirm that values make sense. 

Professionals often use these tools to perform quick reasonableness checks. If a column 
of expenses suddenly averages far higher than expected, it may signal a structural mistake 
or incorrect entry. 

Small tools like this reinforce the broader theme of the chapter: spreadsheets are systems 
for understanding relationships in data. 

 

Verifying Your Work 
Professional habits include: 

• Clicking into formulas and reading them. 

• Checking totals for logical consistency. 

• Testing small changes to see if results update correctly. 

• Avoiding hard-coded numbers inside formulas when dynamic references are 
appropriate. 

Spreadsheets are powerful because they update automatically. That same power requires 
careful design. 
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Viewing All Formulas: Seeing the Logic Behind the Numbers 
By default, spreadsheets display the results of formulas rather than the formulas 
themselves. However, it is often useful to see the logic driving every calculation. 

Pressing CTRL + ~ (tilde) switches Excel into Formula View. In this mode, every cell 
displays its formula instead of its result. 

This perspective reveals the underlying structure of the spreadsheet. Instead of seeing 
numbers, we see relationships: 

• Which cells depend on others 
• Which formulas are consistent across rows or columns 
• Whether references shift correctly when copied 

Professionals frequently use Formula View to verify their work. A spreadsheet may appear 
correct on the surface, but a quick inspection of the formulas can reveal structural errors 
that would otherwise remain hidden. 

This reinforces an important principle: spreadsheets are not just collections of numbers. 
They are systems of logic. 

Understanding that logic is part of responsible spreadsheet design. 

 

 

Figure 7.5: Precision vs. Peril: The Hidden Logic of Spreadsheets. 
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Technology in Practice: The Real Cost of a Structural Mistake 
Now imagine a small business manager preparing projections for the next quarter. 
Insurance premiums are set to increase by 5%. Vendor contracts are being 
renegotiated. Fuel costs are unpredictable. Revenue may rise — or flatten. 

The manager builds a spreadsheet with expenses listed down the left: Payroll. 
Insurance. Inventory. Utilities. Marketing. Across the top: January, February, March. 
A single cell contains the projected 5% increase. Using cell references and absolute 
values, that percentage is applied across multiple categories. One adjustment 
updates the entire model instantly. 

This is not advanced mathematics. It is structured logic. 

With a clean design, the manager can test scenarios: What if insurance increases by 
7% instead of 5%? What if vendor costs stabilize? What if revenue dips for one 
month? Within seconds, the spreadsheet recalculates projected totals, margins, 
and cash flow. 

But now consider the cost of a small structural mistake. 

Suppose the 5% increase cell was not anchored with an absolute reference. When 
the formula was copied downward, the percentage reference shifted to a blank cell. 
The spreadsheet still returned numbers — they looked clean, formatted, and 
believable — but they were wrong. 

The projected operating expenses appear lower than reality. The manager approves 
a new equipment purchase based on that projection. Cash flow tightens 
unexpectedly. Payroll adjustments become necessary. The mistake is not dramatic 
or malicious — it is structural. 

Spreadsheets do not announce when logic is flawed. They calculate exactly what 
they are told. 

When formulas are written carefully and verified, the spreadsheet becomes a 
powerful decision-support system. When references are careless, the model quietly 
misleads — even if it looks professional and polished. 

In many organizations, budgets, staffing decisions, pricing strategies, and growth 
plans begin in a spreadsheet. Trust is often built on those numbers. Structure 
protects that trust. 
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Excel is not just about completing assignments. It is about learning how to design 
models that others will rely on. When you understand structure, references, and 
verification, you are not just calculating totals — you are building systems that 
influence decisions. That is a professional skill. And it begins with something as 
simple as where you place time and categories on a page. 

 

Key Takeaways 
• A spreadsheet is not just a table of numbers — it is a structured model that represents 

relationships, assumptions, and decisions. 
• Structure determines behavior. When time, categories, and data are organized 

intentionally, formulas and automation work reliably. 
• In Excel, we rarely calculate with numbers directly. Instead, we build logic by 

referencing cell locations. 
• Ranges allow groups of related cells to be treated as a single unit, making calculations 

faster and more scalable. 
• Formulas build calculations step-by-step using operators and references, while 

functions provide pre-built instructions for common tasks. 
• The fill handle extends patterns, formulas, and logic across a spreadsheet, allowing one 

well-designed calculation to scale across an entire model. 
• Relative references adjust automatically when copied, while absolute references 

anchor values that must remain fixed. 
• Percentages represent different types of relationships, so the structure of the formula 

must match the question being asked. 
• Spreadsheets calculate exactly what they are told. If the structure or references are 

wrong, the results will still appear correct. 
• Professional spreadsheet work includes verifying formulas, checking assumptions, and 

testing whether results behave logically. 
• Clear spreadsheet design transforms raw numbers into reliable insight that supports 

better decisions. 
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Chapter 8: Modeling Decisions: What-If Analysis, 
Financial Logic, and Applied Judgment

 

From Calculation to Consequence 
Up to this point, we have learned how to build structured data tables, apply formulas and 
functions, validate results, and visualize patterns. Those skills matter. They form the 
foundation.  But now we move into something more powerful. 

Spreadsheets are not only tools for recording what has happened. They are tools for 
modeling what could happen.  This is where Excel shifts from being a calculation tool to 
becoming a decision-support system. 

Managers ask: 

• What would revenue need to be to hit our target? 

• What happens if we increase pricing by 17%? 

• How much does this loan really cost over time? 

• If we expand a location, what income level justifies the investment? 

These are not static questions. They are conditional questions. They are forward-looking 
questions. 

And forward-looking questions require structure, logic, and judgment. 

 

Assessment as a Mirror: Can You Apply What You Know? 
In class, you were given a data table and asked to apply previously learned techniques: 

• Format appropriately 

• Use a formula to derive totals for locations 

• Use a function to derive totals for months 

• Calculate percentages 

• Apply IF logic 

• Identify minimums and maximums 
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• Use conditional formatting 

The numbers were different. The structure was the same. That difference is important. 

In professional environments, no one hands you instructions that say: 

Step 1: Click here. 
Step 2: Type this. 

Instead, someone hands you data and asks: 

“What does this mean?” 

The purpose of repeated practice is not memorization. 
It is transfer. 

You move from: 

1. Following instructions 

2. Applying known techniques in new wording 

3. Solving unfamiliar problems 

4. Modeling entirely new scenarios 

Spreadsheets reward structured thinking. But structured thinking requires repetition. 
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Figure 8.1: Dynamic Thinking vs. Static Thinking.  

Dynamic Thinking vs. Static Thinking 
One of the most important mindset shifts in spreadsheet design is this:  Never type the 
answer. Always reference the source.  If you calculate a percentage on a calculator and 
type 18.3% into a cell, you have created a static result.  It looks correct. But it is fragile. 

If the underlying data changes, your percentage will not update. The model becomes 
misleading. The structure is broken. 

When you instead write: =D12/D13 

You create a relationship. Now, if June’s income changes, the percentage adjusts 
automatically. 

Dynamic spreadsheets reflect reality as it evolves. Static spreadsheets freeze reality in 
place. Professional integrity depends on understanding that difference. 

 

What-If Analysis: Thinking Backwards with Goal Seek 
Most spreadsheet work moves forward: 
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Input → Formula → Output 

But decision-making often moves backward: 

Target → Required Input 

That is the purpose of Goal Seek. 

A Simple Example 

If: 

2 + 3 = 5 

And you want the total to equal 10, what must the 2 become? 

Goal Seek answers that question automatically. 

It asks three things: 

1. Set cell – the cell containing a formula 

2. To value – the target number 

3. By changing cell – the input variable 

The set cell must contain a formula. That is non-negotiable. 
Goal Seek works by adjusting inputs until the formula produces the desired result. 

It is reverse modeling. 

 

Business Application: Revenue Targets 

Suppose April’s total income is calculated using: 

=SUM(B6:B12) 

Management sets a goal: 

“We need April income to reach $80,000.” 

Rather than guessing, you use Goal Seek: 

• Set cell: April total 

• To value: 80000 

• By changing: Cardiff location income 
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Excel recalculates instantly. 

This is not abstract math. 
This is strategic planning. 

Organizations use Goal Seek to: 

• Determine required sales volume 

• Model pricing strategies 

• Project revenue targets 

• Estimate required production 

Structure enables simulation. Simulation enables planning. 

 

Referencing and 3D Referencing: Connecting Systems 
In earlier chapters, we discussed the difference between: 

• Workbook 

• Worksheet 

• Data Table 

Now we extend that thinking. 

Spreadsheets rarely exist in isolation. They connect. 

Simple Referencing (Same Sheet) 

If total income exists in cell E13 and you want to display it elsewhere: 

=E13 

You are referencing that location. The value updates dynamically. 

 

3D Referencing (Across Sheets) 

If total income is on the Data sheet and you want to show it on the Charts sheet: 

1. Type = 

2. Click the Data sheet 
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3. Click cell E13 

4. Press Enter 

The formula becomes: 

=Data!E13 

This is called 3D referencing. 

It allows separate sheets to communicate. 

In business systems, this is foundational: 

• Dashboards reference raw data sheets 

• Financial summaries reference operational worksheets 

• Forecasting sheets reference historical performance 

Linking is not decoration. It is structural coherence. 

 

The PMT Function: Understanding the Cost of Borrowing 
Spreadsheets do not only model income. 
They model obligations. 

When calculating a loan payment, three elements are required: 

1. Interest rate 

2. Number of periods 

3. Present value (loan amount) 

The structure looks like this: 

=-PMT(rate/12, years*12, loan_amount) 

Why Divide by 12? 

If the rate is annual but payments are monthly, the rate must be converted to monthly. 

Why Multiply by 12? 

If the term is given in years but payments are monthly, the number of periods must reflect 
months. 
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Why the Negative Sign? 

The PMT function returns payments as negative values because they represent cash 
outflow. Adding a negative sign flips the result to positive for readability. 

 

Figure 8.2: Mastering the Excel PMT Function 

 

Example: A Business Loan 

Loan: $246,000 
Rate: 6.25% 
Term: 10 years 

The payment function calculates the monthly obligation. 

But that is not the whole story. 

To calculate total interest paid: 

1. Multiply monthly payment × total number of payments 

2. Subtract original loan amount 

The difference is the cost of borrowing. This is financial literacy embedded in structure. 
Borrowing to expand a profitable store may be wise. Borrowing long-term for a depreciating 
asset may not. 
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Spreadsheets reveal consequences. 

 

Advanced Judgment: Appreciating vs. Depreciating Assets 
Not all debt is equal. 

Borrowing to purchase an appreciating asset (like real estate) may build wealth. 

Borrowing long-term for a depreciating asset (like certain vehicles) may result in: 

• Negative equity 

• Higher total interest than value retained 

The spreadsheet does not judge. But it exposes. And exposure informs judgment. 

 

Precision in Logic: IF Functions Revisited 

IF functions require disciplined thinking. 

Structure: 

=IF(logical_test, value_if_true, value_if_false) 

Important reminders: 

• No commas or dollar signs inside logical comparisons 

• Use quotes for text 

• Validate outcomes by testing values 

If a value is 39,760 and the condition is: 

E10 >= 36000 

The function should return the “true” result. 

Always test your logic by temporarily changing values. 

Trust in spreadsheets comes from verification. 

 

Reading the Question Carefully 

Small wording differences matter: 
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• “Above 60,000” 

• “60,000 or above” 

The first requires > 
The second requires >= 

Precision prevents silent errors. 

Professional credibility often depends on details that appear minor. 

 

From Instruction to Insight 

Early learning focuses on: 

• How to enter formulas 

• How to select ranges 

• How to apply functions 

Advanced application focuses on: 

• Why you are calculating 

• What question you are answering 

• What decision is influenced 

At the highest level, someone walks into your office and says: 

“What insights can you derive from this data?” 

That is not a technical question. It is a thinking question. Spreadsheets become tools of 
interpretation. 

 

Practice as Professional Discipline 
Repetition is not busywork. 

When you practice: 

• Formulas become automatic 

• IF logic becomes intuitive 
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• Goal Seek becomes strategic 

• PMT calculations become real-world tools 

Without repetition, advanced functions feel overwhelming. 

With repetition, they feel mechanical. 

And when mechanics become automatic, judgment can emerge. 

 

Modeling as Responsibility 
Every spreadsheet tells a story. 

But that story is only as trustworthy as its structure. 

A model that: 

• References correctly 

• Validates conditions 

• Separates totals from monthly data 

• Uses proper selection 

• Applies dynamic logic 

… builds trust. 

A model that: 

• Hardcodes values 

• Mixes disparate data 

• Ignores logic 

• Fails to test assumptions 

… erodes it. 

Technology in practice is never neutral. It reflects the care of the person building it. 
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Technology in Practice: Modeling Equity in Institutional Decisions 
Imagine the college’s Research and Planning Office preparing a report for 
leadership. Enrollment varies across programs. Completion rates differ by student 
population. Access appears uneven. 

Leadership does not want raw numbers. They want insight. 

The team structures the data carefully—time left to right, categories top to bottom, 
totals separated from subtotals. Before any conclusions are drawn, the model must 
be clean. Equity analysis depends on clarity. 

An analyst calculates the percentage of first-generation students using cell 
references—not a calculator—so the model updates dynamically as enrollment 
shifts. They use IF functions to flag programs where completion rates fall below a 
benchmark. They apply Goal Seek to model what enrollment increase would be 
required to close a gap. 

Each function reveals something different: proportion, pattern, possibility. 

These spreadsheets influence decisions about tutoring, course sections, program 
funding, and student support. 

Behind every institutional policy is a model. 

Spreadsheets do not solve inequity. 
But poorly structured spreadsheets can conceal it. 

Well-designed models help institutions see clearly—and act responsibly. 
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Figure 8.3: Modeling Equity: Turning Data into Institutional Action 

 

 

Key Takeaways 
• Spreadsheets are decision tools, not just calculation tools. 

At advanced levels, Excel helps model possibilities, test assumptions, and simulate 
outcomes—not just record past data. 

• Dynamic models are more trustworthy than static answers. 
Always reference cell locations instead of typing final values. A dynamic 
spreadsheet adapts when data changes. 

• Goal Seek enables reverse thinking. 
By setting a target and adjusting inputs, you move from “What happened?” to “What 
would it take?” 

• The PMT function reveals the true cost of borrowing. 
Dividing rates by 12, multiplying years by 12, and understanding total interest paid 
transforms abstract percentages into real financial consequences. 

• Precision in logic matters. 
Small wording differences—such as “above” versus “equal to or above”—change 
formulas. Careful reading prevents silent errors. 
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• Structure protects integrity. 
Clean data tables, correct ranges, validated IF statements, and thoughtful 
conditional formatting build trust in the model. 

• Spreadsheets shape institutional and personal decisions. 
From college planning to personal loans, well-designed models illuminate trade-
offs and consequences. 

• Practice builds fluency. Judgment builds wisdom. 
Technical skill makes modeling possible. Repetition makes it efficient. 
Thoughtfulness makes it responsible. 
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Chapter 9: Designing Systems for Cognitive and Financial 
Clarity

 

The Capacity to Think 
Before we talk about VLOOKUP. Before we revisit the PMT function. Before we analyze 
revenue trends or compare companies. 

We need to talk about something more foundational. Your brain. 

One of the most underestimated variables in technical performance is cognitive capacity. 
You can understand formulas. You can memorize functions. You can practice repeatedly. 

But if your mind is overloaded, your performance drops. 

Research in learning science consistently shows that when two individuals of equal 
intellectual ability are given the same task, the one under high stress performs worse. Not 
slightly worse. Significantly worse. 

Why? 

Because cognitive bandwidth is finite.  When your internal “executive” voice is constantly 
saying: 

• I need to study. 

• I forgot to email that professor. 

• I have work tonight. 

• I need to call my mom. 

• I’m behind in another class. 

• I should be doing something else. 

It consumes processing power.  You are running too many background applications.  No 
spreadsheet can run efficiently under that condition. Neither can you. 

 

Cognitive Offloading: Designing Mental Space 
At Stanford’s Design School, a practice known as cognitive offloading is used before major 
meetings or creative sessions. 
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The concept is simple.  Write everything down. 

For several uninterrupted minutes, you empty your mind onto paper. Tasks. Worries. 
Conversations. Obligations. Small reminders. Large fears. Everything. 

Then you process it using the “3Ds”: 

• Do – What can you complete in two minutes or less? 

• Delete – What can you remove entirely? 

• Delegate – What can someone else handle? 

• Schedule – What must be done later, at a defined time? 

When you schedule something intentionally, you release it mentally. You are no longer 
carrying it in working memory. 

This is not productivity theater.  It is system design. You are designing a cognitive structure 
that protects your ability to think clearly. 

Spreadsheets require structure. So do minds. 

 

The Inflection Point 
Around the middle of a semester, something happens. 

Work peaks. Tests cluster. Projects overlap. Fatigue increases. 

This is the inflection point—the difference between disengaging and doubling down. 

The difference between an A and a B is often not intelligence. It is system discipline during 
peak load. This is where structured thinking matters most. Free the cognitive space.  Then 
apply it intentionally.  
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Figure 9.1: Mastering Your Cognitive Bandwidth: The Key to Peak Performance 

 

Technology in Practice: Explosive Growth in an AI Company 
Imagine you graduate and land your first role as a junior analyst at an AI-driven 
aerospace company like Space Labs, a firm building autonomous orbital platforms 
powered by machine learning. Three years ago, the company generated $85 million 
in revenue. The next year, it jumped to $210 million. This year, it reached $620 
million. Explosive growth. And you’re in the room. 

Your manager asks you to analyze the trajectory. You calculate year-over-year 
growth rates and see acceleration well over 100% each year. You build a dynamic 
chart that clearly shows the curve steepening. But you don’t stop at describing 
growth. You model what happens if expansion slows. You use the PMT function to 
project payments on a new manufacturing facility financed over ten years. You 
calculate total interest and show the long-term cost of scaling too aggressively. 

Then you notice something critical. More than half of total revenue comes from one 
government contract. The pie chart makes it obvious. Growth is impressive, but it is 
concentrated. That concentration introduces risk. 
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You upload your analysis into an AI model and ask for strategic insight. It flags 
capital allocation strategy and diversification opportunities. You compare your own 
finding with the AI’s and synthesize a stronger conclusion. 

In explosive growth environments, the professional who advances is not the one 
who types fastest. It’s the one who protects cognitive clarity, sees structural risk 
inside momentum, and translates data into strategic insight. 

That is the workforce you are entering. 

 

Financial Modeling as Agency 
When we revisit the PMT function, we are not just practicing syntax. We are modeling 
leverage.  A payment calculation requires three variables: 

• Loan amount (Present Value) 

• Interest rate 

• Term (Number of payments) 

If you want a monthly payment, you must convert the annual rate to monthly (divide by 12) 
and convert years to months (multiply by 12).  At the end you must convert the resulting 
negative number to a positive number by adding a negative after the = sign. 

=-PMT(rate/12, years*12, loan_amount) 

Structure determines accuracy.  But understanding determines power. 

When you walk into a dealership and the salesperson asks: 

“What monthly payment are you comfortable with?” 

They are manipulating one lever while hiding others. 

The payment is adjustable because: 

• Purchase price can change. 

• Down payment can change. 

• Interest rate can change. 

• Term can change. 

These are levers.  Spreadsheets allow you to see the levers. 
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Total Interest: The Hidden Cost of Time 
Many students assume interest is complex.  It is not. 

Total interest paid equals: 

(Total Payments) − (Amount Borrowed) 

That is it.  If your monthly payment is $1,283.31 for 120 months: 

1,283.31 × 120 = Total Paid 
Total Paid − Principal = Total Interest 

When the term extends—especially to 30 years on a mortgage—the interest can exceed the 
original loan amount. 

This is not a trick.  It is the mathematics of time and compounding. 

Early in a loan, most of your payment goes toward interest.  Later, most goes toward 
principal. 

Understanding this curve changes financial behavior. 

You may choose to: 

• Make one extra payment per year. 

• Add $100 toward principal each month. 

• Choose a shorter term. 

• Negotiate interest rates more aggressively. 

Spreadsheets do not just calculate.  They reveal consequences. 

 

From Structured Skill to Strategic Thinking 
At this stage in the course, you are no longer following step-by-step instructions. 

You are integrating. 

Consider analyzing revenue data from a public company. 

You retrieve three years of revenue data from Yahoo Finance. You notice something 
immediately: Growth accelerates.  Then plateaus. 
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Now you build structure in Excel: 

• Time moves left to right. 

• Revenue increases are calculated using formulas. 

• Percentage growth is computed dynamically. 

• Averages reveal trend stability. 

• IF functions flag declines. 

• VLOOKUP pulls industry benchmarks. 

• PMT models a hypothetical expansion loan. 

Then you pause.  What is the story?  Data alone is not analysis.  You generate a finding. 
Then you partner with AI. 

You upload the spreadsheet and ask: 

“What pattern do you see?” 

You compare your insight with the AI’s. You label them clearly: 

My Finding: 
AI Finding: 

You synthesize. This is not outsourcing thinking. It is structured collaboration. 

 

VLOOKUP: Structured Retrieval 
The VLOOKUP function represents something deeper than lookup logic. 

It represents relational thinking. 

Instead of hard-coding values, you define a named range. 

You tell Excel: 

Look up this value 
Within this table 
Return the value from column 2 
Use an exact match 

=VLOOKUP(lookup_value, table_array, column_index, FALSE) 
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The structure protects the integrity of the lookup. 

If prices change in the table, the output changes. Dynamic relationships replace static 
typing. Never type the answer. Reference the source. 

This is the same mindset shift discussed in the previous chapter. 

 

The Midterm as Professional Simulation 
The midterm project is not busy work. 

It simulates professional expectation. 

You will: 

• Compare two companies in the same industry. 

• Use multiple formulas and functions. 

• Create meaningful charts. 

• Identify findings. 

• Partner with AI. 

• Write a business memo. 

The rubric sets minimums. Excellence exceeds them. 

In business, no one tells you exactly which formula to use. You decide. In business, you are 
expected to think creatively within structure. This project marks the transition from tool 
user to analyst. 

 

Technology in Practice: Cognitive Clarity in a High-Stakes Week 
Imagine a student entering Week 10 of the semester. 

Two exams. 
A midterm project. 
Work shifts increasing. 
Family obligations. 

Without cognitive offloading, every spreadsheet cell feels heavier. 
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Errors increase. 
Frustration grows. 
Confidence drops. 

Now imagine the same student begins with: 

1. Write everything down. 

2. Do the two-minute tasks. 

3. Delete what is unnecessary. 

4. Delegate what is possible. 

5. Schedule the rest. 

Then they breathe. 

They open Excel. 

The work is the same. 
But the mind is different. 

Cognitive clarity protects technical precision. 

Spreadsheets require structured logic. 
Performance requires structured thinking. 

 

Systems Protect Thinking 
Across this chapter, three systems intersect: 

1. Cognitive Systems – Protect mental bandwidth. 

2. Financial Systems – Reveal leverage and long-term cost. 

3. Analytical Systems – Integrate data into insight. 

The common thread is intentional structure. 

Without structure: 

• Loans become confusing. 

• Data becomes overwhelming. 

• Deadlines become paralyzing. 
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With structure: 

• Levers become visible. 

• Trends become meaningful. 

• Decisions become deliberate. 

Professional integrity is not just about avoiding errors. 

It is about designing systems that protect your ability to think clearly under pressure. 

 

Figure 9.2: The Architecture of Clarity: Mastering Cognitive and Technical Systems 

 

Key Takeaways 

• Cognitive bandwidth is finite. Offloading tasks increases performance. 

• Structure reduces stress. Clarity improves outcomes. 

• The PMT function models financial leverage. 

• Total interest is total payments minus principal. 

• Loan terms dramatically impact long-term cost. 

• VLOOKUP creates dynamic relationships between tables. 
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• Never type static answers when references are possible. 

• Analysis requires synthesis—not just calculation. 

• AI can expand insight when used transparently. 

• Professional excellence emerges at inflection points. 
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Chapter 10: PowerPoint as a System: Designing 
Presentations That Support Thinking and Communication

 

PowerPoint Is Not the Presentation 

Most people misunderstand PowerPoint. 

They think PowerPoint is the presentation. They open the software, begin typing, add a few 
bullet points, maybe insert an image or two, and assume they are “building a presentation.” 
But what they are really doing is creating a collection of slides without a system—without 
intention, structure, or clarity. 

PowerPoint is not the presentation.  You are the presentation. 

PowerPoint is a tool. A support system. A visual layer that helps organize ideas, guide 
attention, and reinforce communication. When used well, it reduces friction for the 
audience and creates clarity. When used poorly, it creates confusion, overload, and 
disengagement. 

This chapter reframes PowerPoint from a simple slide-making tool into a professional 
system for thinking and communication. Just like Microsoft Word is not just about typing, 
PowerPoint is not just about slides. It is about designing an experience for your 
audience—one that supports understanding, builds trust, and reflects intentional thinking. 

 

Start With Thinking, Not Slides 
Outline Before You Design 

The most common mistake students make is opening PowerPoint too early. 

They begin building slides before they understand what they are trying to say. 

This leads to: 

• Disorganized presentations  

• Too much text  

• Weak flow between ideas  

• Slides that feel disconnected  
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Instead, strong presentations follow a simple sequence: 

1. Clarify your idea – What is your main message?  

2. Create an outline – What are your key points?  

3. Organize the flow – What comes first, second, and last?  

4. Build slides – Now translate ideas into visuals  

This is the same principle you learned in Microsoft Word: structure comes before 
formatting. 

If your thinking is unclear, your slides will be unclear. If your structure is strong, your slides 
become much easier to build.  PowerPoint does not fix weak thinking—it exposes it. 

 

Figure 10.1 The Slide is Not the Presentation 

 

The KISS Principle in Presentations 
Keep It Simple (For a Reason) 

In professional environments, clarity is more valuable than complexity. 
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The KISS principle—Keep It Simple Silly—is not about making things basic. It is about 
making things intentional. 

When slides are overloaded with text, the audience has to choose between: 

• Listening to you  

• Reading the slide  

They cannot effectively do both. This creates cognitive overload. Instead of supporting your 
message, the slide competes with it. 

Simple slides: 

• Focus attention  

• Highlight key ideas  

• Support the speaker  

Complex slides: 

• Distract  

• Overwhelm  

• Reduce engagement  

The goal is not to show everything you know. The goal is to help your audience understand 
what matters. 

 

The 6x6 Rule 
Designing for Human Attention 

One of the most practical tools for simplifying slides is the 6x6 rule: 

• No more than 6 lines per slide  

• No more than 6 words per line  

This rule forces discipline.  Instead of writing full paragraphs, you must: 

• Identify key ideas  

• Remove unnecessary words  

• Focus on clarity  
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For example: 

Before (Overloaded Slide): 
“Surfing is a physically demanding activity that requires strength, balance, coordination, 
and an understanding of ocean conditions, making it both challenging and rewarding for 
participants.” 

After (6x6 Approach): 

• Surfing builds strength  

• Requires balance and coordination  

• Ocean awareness is essential  

• Challenging but rewarding  

The second version: 

• Is easier to read  

• Supports the speaker  

• Encourages explanation  

The slide becomes a guide, not a script. 
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Figure 10.2 The 6x6 Rule 

 

Technology in Practice: From Information Dump to Clear Message 
A MiraCosta BUS 132: Marketing student is preparing a presentation on social media 
marketing. They open PowerPoint and begin the way most people do—by typing 
everything they know onto slides. Definitions, statistics, paragraphs of explanation. 
By the time they are done, each slide is filled with text. 

When they practice presenting, something feels off. 

They find themselves reading directly from the slide. The audience looks down, 
reading ahead instead of listening. When they try to explain, they lose their place 
because the slide already says everything. The presentation feels long, heavy, and 
disconnected. 
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At this point, the student shifts their approach. 

Instead of editing slides, they step back and outline their thinking: 

• What is my main message?  

• What are my key points?  

• What does my audience actually need to understand?  

They rebuild the presentation using the 6x6 rule. Paragraphs become short phrases. 
Each slide focuses on one idea. The title becomes the takeaway, not just a label. 

Now something changes. 

The slides are no longer the presentation—they are supporting it. 

As the student presents: 

• The audience looks up instead of reading ahead  

• The speaker explains ideas in their own words  

• The flow becomes smoother and more natural  

The content hasn’t changed. The thinking hasn’t changed. 
But the system has changed. 

Instead of overwhelming the audience with information, the presentation now 
guides attention and supports understanding. 

The result is not just a better presentation—it is a clearer communication 
experience. 

 

Slides as Layers 
Every Slide Has One Job 

Each slide should have a clear structure: 

• Title (Key Idea) – What is the takeaway?  

• Bullets (Support) – What supports the idea?  

• Speaker (Explanation) – What do you add verbally?  

This creates a layered system: 
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Slide → supports → Speaker 

If the slide contains everything, the speaker becomes unnecessary.  Strong presentations 
follow this principle:  The slide introduces the idea. The speaker brings it to life. 

Each slide should focus on one main concept. When slides try to do too much, clarity is 
lost. 

 

Notes as a Thinking Tool 
Designing for the Speaker, Not Just the Audience 

PowerPoint includes a notes section for a reason—but it is often ignored. 

The notes section is not for copying your slide content. It is for: 

• Expanding ideas  

• Adding reminders  

• Supporting delivery  

Think of it this way: 

• Slide = audience-facing  

• Notes = speaker-facing  

Notes help you: 

• Stay organized  

• Reduce anxiety  

• Maintain flow  

In professional settings, presenters often use notes: 

• On printed pages  

• On a second screen  

• As mental anchors  

Using notes well allows you to keep slides simple while still delivering depth. 
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Objects, Not Pages 
How PowerPoint Actually Works 

Unlike Word (which is structured like a document) or Excel (which is structured like a grid), 
PowerPoint works as a canvas of objects. 

Everything on a slide is an object: 

• Text boxes  

• Images  

• Shapes  

• Charts  

These objects can be: 

• Moved  

• Resized  

• Layered  

This gives you flexibility—but also requires intention. 

Poor design often comes from: 

• Random placement  

• Misalignment  

• Inconsistent spacing  

Strong design uses: 

• Alignment  

• Consistency  

• Visual balance  

Understanding PowerPoint as an object-based system helps you design more intentionally. 

 

Visual Design with Restraint 
Choosing Design That Supports Content 
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PowerPoint includes themes, colors, and design templates—but more design is not always 
better. 

The goal of design is to support the message, not distract from it. 

Consider: 

• Light vs dark backgrounds  

• Font readability  

• Color contrast  

Ask: 

• Does this design improve clarity?  

• Or does it compete with the content?  

Professional presentations often use: 

• Simple color palettes  

• Consistent layouts  

• Minimal distractions  

Good design is often invisible. It creates clarity without drawing attention to itself. 

 

Images with Purpose 
Visuals That Add Meaning 

Images can strengthen a presentation—but only when used intentionally. 

Avoid: 

• Decorative images  

• Irrelevant visuals  

• Clipart-style graphics  

Use images that: 

• Reinforce your message  

• Create emotional connection  
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• Add context  

For example: 

• A real-world photo related to your topic  

• A simple diagram that clarifies a process  

One strong image is often more powerful than multiple weak ones. 

 

Motion and Transitions 
Guiding Attention, Not Distracting It 

PowerPoint allows you to animate slides and add transitions—but these features are often 
overused. 

Professional use of motion follows three rules: 

1. Be consistent – Use the same transition throughout  

2. Be subtle – Avoid flashy effects  

3. Be intentional – Use motion to guide attention  

Transitions should: 

• Signal movement between ideas  

• Maintain flow  

They should not: 

• Distract the audience  

• Draw attention away from content  

When used well, motion becomes part of the communication system. 

 

Progressive Disclosure 
Controlling the Flow of Information 

One powerful technique in PowerPoint is progressive disclosure—revealing information 
step by step. 



Chapter 10: PowerPoint as a System: Designing Presentations That Support Thinking 
and Communication 

P a g e  |  11  
 

Instead of showing all bullet points at once, you: 

• Introduce one idea at a time  

• Guide the audience through the slide  

This prevents: 

• Reading ahead  

• Losing attention  

• Overwhelm  

It reinforces an important principle: 

The presenter controls the pace—not the slide. 

 

AI as a Thinking Partner 
Expanding Possibilities Without Losing Control 

AI tools can assist in building presentations—but they should not replace thinking. 

Effective use of AI includes: 

• Generating outline ideas  

• Suggesting slide structures  

• Exploring alternative approaches  

But the student must: 

• Evaluate suggestions  

• Select what fits  

• Build intentionally  

For example: 
A student might ask AI: 

“Give me three ways to organize a presentation on social media marketing.” 

AI provides options. The student chooses one, adapts it, and builds the presentation. 

This reflects a broader principle: 
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AI expands possibilities. The human makes decisions. 

 

Figure 10.3 AI as a Thinking Partner 

 

Ethics Lens: Designing Ethical and Inclusive Presentations with AI 
Imagine a student returning to MiraCosta to study Management Information Systems who 
lands an internship with a local construction company. Their task is to build a client 
presentation explaining the company’s services. 

At first, they use AI to generate full slides quickly. The result looks polished—but something 
feels off. The tone is generic, some examples don’t reflect real projects, and the language 
assumes too much background knowledge. The student realizes they don’t fully 
understand or own the message. 

They shift their approach. 
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Instead of asking AI to create slides, they use it as a thinking partner—brainstorming client 
questions, clarifying explanations, and testing ideas. Then they rebuild the presentation 
intentionally: 

• One idea per slide  

• Clear, simple language  

• Real visuals from actual projects  

• Design choices that support readability and understanding  

They also think about access: making sure someone with no technical background—or 
different language experience—can follow along. 

During the presentation, the slides support the message, but the student leads the 
communication. 

Clients engage more, ask better questions, and leave with a clearer understanding. 

Over time, this approach builds trust—and leads to a full-time offer. 

Not because the slides looked good, 
but because the student understood that clear, inclusive communication is a 
responsibility—not just a skill. 

 

Putting It All Together 
A Simple System That Works 

At its core, PowerPoint becomes powerful when used as a system: 

1. Start with thinking  

2. Build a clear outline  

3. Apply the 6x6 rule  

4. Design simple, focused slides  

5. Use notes to support delivery  

6. Apply consistent design and motion  

7. Control the flow of information  
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This system transforms PowerPoint from a basic tool into a professional communication 
platform. 

 

Figure 10.4  Mastering the PowerPoint System: Design for Clarity 

 

Looking Ahead 
In this chapter, you learned how to design slides that support thinking and communication. 

In the next chapter, we shift from slides to something even more important: 

You. 

Because no matter how well-designed your slides are, the real impact comes from how you 
present them. 
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Chapter 11: The Human System: Delivering Presentations 
with Presence, Confidence, and Intention

 

You Are Still the System 

In the previous chapter, you learned how to design presentations that support thinking and 
communication. You explored structure, simplicity, and how slides function as a system. 

Now we take the next step. Because even a perfectly designed presentation can fail if the 
delivery is weak. 

PowerPoint does not deliver the message. You do. 

This chapter focuses on the part most people avoid: 

• The speaker  

• The presence  

• The human system behind the technology  

If Chapter 10 was about building the system, Chapter 11 is about bringing it to life. 

 

The 75–25 Rule Revisited 
Most people make the same mistake: They spend almost all their time building slides. 

But effective presenters understand this balance: 

• 75% → Preparation of the speaker  

• 25% → Preparation of the slides  

Slides support the message. The speaker delivers it. 

When this balance is reversed: 

• Slides become overloaded  

• Presenters read instead of communicate  

• The audience disengages  

When the balance is correct: 
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• Slides stay simple  

• The speaker leads  

• The audience stays focused  

This is not just a technique. It is a mindset shift. 

 

Figure 11.1 The Human System: Mastering Presence in Your Presentations 

 

Why Presentations Feel So Difficult 
Presenting is one of the most common sources of anxiety. 

This is not a weakness—it is a human response. 

When you present, your brain interprets the situation as: 

• Being evaluated  

• Being watched  

• Being at risk of failure  

This triggers anxiety. 

But anxiety has two forms: 
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1. Productive Anxiety (Preparation Energy) 

• Focus increases  

• Energy rises  

• Awareness sharpens  

2. Unproductive Anxiety (Fear Response) 

• Thoughts spiral  

• Confidence drops  

• Control is lost  

The goal is not to eliminate anxiety. The goal is to channel it. 

 

The Worry Map: Turning Anxiety into Action 
One of the most effective tools for managing anxiety is simple: 

Write down your worries. 

Then solve them—before you present. 

Example: 

Worry: What if I forget what to say? 
Solution: Use speaker notes 

Worry: What if I get lost in the slides? 
Solution: Practice flow and transitions 

Worry: What if something goes wrong? 
Solution: Prepare a backup plan 

Once a worry is solved, it no longer needs attention. Without this step, your brain repeats 
the same worry over and over. With it, you create clarity and control. 

 

The Presenter’s Triangle 
Strong presenters do not stay in one place. 

They move intentionally. 
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A simple model helps explain this: 

The Presenter’s Triangle 

1. Slide Control Position  

o Near the computer  

o Managing the presentation  

2. Content Connection Position  

o Near the screen  

o Connecting to visuals  

3. Position of Influence  

o Closer to the audience  

o Delivering key points  

Effective presenters move between all three. 

This creates: 

• Energy  

• Engagement  

• Connection  

Standing still behind a computer limits impact.  Movement, when intentional, creates 
presence. 
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Figure 11.1 The Presenter’s Triangle 

 

Working the Space 
The environment matters. 

Small adjustments can dramatically improve a presentation: 

Lighting 

• Too dark → focus shifts to slides only  

• Balanced light → audience sees both speaker and content  

Screen Placement 

• Ideally to the speaker’s side  

• Allows natural eye movement (speaker → slide → speaker)  
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Avoid Blocking the Screen 

• Do not stand in front of projected content  

• Stay connected without competing  

These are small decisions—but they shape how your message is received. 

 

Body Language: Openness vs. Closure 
Your body communicates before you speak. 

Closed positions: 

• Arms crossed  

• Hands hidden  

• Turning away  

Open positions: 

• Hands visible  

• Facing audience  

• Natural movement  

One simple principle: Open body = open communication 

Even small habits—like where you place your hands—affect how confident and trustworthy 
you appear. 

 

What Do I Do With My Hands? 
This is one of the most common questions. 

The answer is simpler than expected: 

• Keep hands relaxed and visible  

• Use natural gestures to emphasize points  

• Avoid rigid or repetitive movements  

Not: 
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• Hidden in pockets  

• Locked together tightly  

• Moving without purpose  

Like everything else: Intentional, not forced 

 

Using Slides Strategically During Delivery 

You are in control of the presentation—not the slides. 

Sometimes the best move is: 

Turning the Slides Off 

• Press B → black screen  

• Press W → white screen  

This removes visual competition. 

Use this when: 

• Telling a story  

• Emphasizing a key idea  

• Reconnecting with the audience  

This reinforces a critical idea: 

The audience should follow you—not the slide. 
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Figure 11.3 Body Position, Project Confidence, Create Connection 

 

Notes as a Confidence System 

Speaker notes are not a crutch.  They are a system. 

Used well, they: 

• Reduce anxiety  

• Maintain structure  

• Support flow  

From Chapter 10, you already know: 

• Slides = audience-facing  

• Notes = speaker-facing  
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In practice: 

• Print notes pages  

• Use them as anchors  

• Reference them when needed  

This allows you to: 

• Stay on track  

• Keep slides simple  

• Speak naturally  

 

Practice: The Missing Piece 

Most presentation issues are not design problems. 

They are practice problems. 

Without practice: 

• Timing feels off  

• Transitions feel awkward  

• Confidence drops  

With practice: 

• Flow improves  

• Language becomes natural  

• Anxiety decreases  

Practice does not mean memorizing. 

It means: 

• Understanding your structure  

• Rehearsing your flow  

• Getting comfortable with delivery  

 



Chapter 11: The Human System: Delivering Presentations with Presence, Confidence, 
and Intention 

P a g e  |  10  
 

The Role of Feedback 

One of the fastest ways to improve is: 

Present. Get feedback. Adjust. Repeat. 

Many people avoid presenting because it feels uncomfortable. 

But avoiding it slows growth. 

Low-stakes environments—like a classroom—are ideal for: 

• Trying  

• Learning  

• Improving  

Over time, this becomes a major differentiator. 

 

Technology in Practice: Presence Shapes Understanding 
Aaliyah returned to MiraCosta to build practical MIS skills and landed an internship 
at a regional nonprofit. She was asked to present program data to leadership—high 
stakes, and something that made her nervous. 

Her slides were clean and simple. But during practice, she noticed something else: 
she was standing still, speaking quickly, and looking mostly at the screen. 

So she made one key adjustment—not to the slides, but to herself. 

She focused on body mechanics: 

• Standing tall with open posture  

• Making intentional eye contact across the room  

• Pausing instead of rushing  

• Using small, natural gestures to emphasize key points  

In the actual presentation, the shift was noticeable. 

The room stayed engaged. People followed her explanation. The data made sense. 

Afterward, a director told her: 
“You made that easy to understand.” 
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Aaliyah realized something important: 

The slide supports the message—but the presenter delivers it. 

 

Equity and Access in Presentation 

Presentations are not just about performance. They are about responsibility. 

A strong presenter considers: 

• Who is in the audience  

• What background knowledge they have  

• What barriers might exist  

This includes: 

• Clear language  

• Accessible pacing  

• Inclusive examples  

The goal is not just to present. The goal is to: ensure understanding across different 
audiences 

 

Putting It All Together 

A complete presentation system includes: 

1. Structure 

• Clear outline  

• Logical flow  

2. Slides 

• Simple  

• Focused  

• Supportive  

3. Speaker 
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• Prepared  

• Present  

• Intentional  

4. Delivery 

• Movement  

• Connection  

• Clarity  

When all four align: 

• Communication improves  

• Confidence increases  

• Impact grows  

 

Key Takeaways 

• PowerPoint supports the message—you deliver it  

• 75% of effort should focus on the speaker  

• Anxiety can be managed through preparation and structure  

• Movement and presence increase engagement  

• Slides should never compete with the speaker  

• Practice and feedback are essential for growth  

• Effective presentations are both technical and human  
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Chapter 12: Relational Databases and Database Design 
 

Useful Data Starts with Structure 
Most people think of data as something that just exists. 

A list of names. 
A set of numbers. 
A collection of records. 

But in professional environments, data does not simply exist—it is designed. 

Every time you log into Canvas, register for a class, book a hotel, visit a doctor, or order 
something online, you are interacting with a database. Behind the scenes, structured 
systems are organizing information about people, actions, and relationships. 

A student is connected to courses. 
A customer is connected to purchases. 
A patient is connected to appointments. 

These are not just lists. They are relationships. 

This chapter introduces Microsoft Access not as a software tool, but as a way of thinking: 

Data is only useful when it is structured in a way that preserves clarity, relationships, 
and trust. 

 

From Flat Files to Relational Thinking 
In Excel, you worked with structured spreadsheets—rows, columns, and formulas that 
model relationships. 

But spreadsheets are fundamentally flat. 

Everything lives in one place.  That works well—until it doesn’t. 

Imagine running a business using a single spreadsheet that includes: 

• Customer names  

• Contact information  
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• Products purchased  

• Prices  

• Dates  

• Employees  

• Notes  

At first, this feels efficient. But quickly, problems appear: 

• The same customer is entered multiple times  

• Names are spelled inconsistently  

• Product descriptions vary  

• Updates must be repeated across many rows  

The issue is not effort.  The issue is structure. 

A relational database solves this by separating data into connected tables instead of 
forcing everything into one place. 

Instead of asking, “How do I store everything together?” 
We ask, “What belongs together—and how should it connect?” 

 

Figure 12.1: From Flat Lists to Relational Design 
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Tables: Buckets of Meaning 
The foundation of any database is the table. 

A table stores information about one type of thing. 

Think of tables as buckets: 

• A Customer table stores customer data  

• A Product table stores product data  

• A Sales table stores transaction data  

Each table answers a simple question: 

What is this table about? 

If the answer is unclear, the design is unclear. 

 

Fields, Records, and Data Types 
Each table is made up of: 

• Fields → categories of data (FirstName, Email, Price)  

• Records → individual entries (one customer, one sale)  

Each field must also have a data type, which defines how the data behaves. 

Common types include: 

• Short Text  

• Number  

• Currency  

• Date/Time  

• AutoNumber  

• Yes/No  

This is where intention matters. 

For example: 
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• A price should be Currency  

• A date should be Date/Time  

• A ZIP code should be Short Text, not Number  

Why? 

Because ZIP codes are identifiers—not values we calculate. 

This is your first major database insight: 

Good design depends on how data will be used—not how it looks. 

 

Primary Keys: Identity and Trust 
Every table must have a primary key. 

A primary key is a field that uniquely identifies each record. 

Examples: 

• Student → StudentID  

• Customer → CustomerID  

• Product → ProductID  

Often, this is created using AutoNumber. 

The number itself doesn’t matter. 

What matters is: 

• It is unique  

• It does not change  

• It ensures no duplicates  

A primary key is what allows a system to say: “This record is distinct from all others.” 

Without it, data cannot be trusted. 

 

Foreign Keys: Building Relationships 
A database becomes relational when tables are connected. 
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This happens through foreign keys. 

A foreign key is a field in one table that refers to a primary key in another. 

Example: 

• Customer table → CustomerID (primary key)  

• Sales table → CustomerID (foreign key)  

This allows one customer to be connected to many sales. 

 

One-to-Many Relationships 
This is the most important relationship in database design: 

One record in Table A relates to many records in Table B 

Examples: 

• One customer → many purchases  

• One student → many classes  

• One employee → many tasks  

This structure prevents duplication. 

Instead of repeating customer data over and over, we store it once—and connect 
everything back to it. 

Relationships replace repetition. 
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Figure 12.3: One-to-Many Relationships: Primary Keys Create Structure 

 

Referential Integrity: Protecting the System 
Once tables are connected, Access allows you to enforce referential integrity. 

This ensures: 

• You cannot reference a record that doesn’t exist  

• You cannot create broken relationships  

Example: 

A sale cannot exist without a valid customer. 

Without referential integrity, you risk: 

• Orphan records  
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• Missing connections  

• Broken reports  

With it, the system protects itself. 

Referential integrity is not just a rule—it is a safeguard for trust. 

 

Normalization: Reducing Chaos 
Normalization is the process of organizing data to reduce problems. 

At its core, normalization asks: 

• Are we repeating data unnecessarily?  

• Is each field storing one clear value?  

• Does each table represent one concept?  

Key principles: 

• One table → one purpose  

• One field → one value  

• Avoid duplication  

• Use relationships instead of repetition  

Example of poor design: 

PhoneNumbers = “760-555-1111, 760-555-2222” 

Better design: 

• MobilePhone  

• WorkPhone  

Or even a separate table. 

Normalization protects clarity by enforcing discipline. 
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Figure 12.3 Normalization: From Chaos to Clarify 

 

The Four Core Objects in Access 
Access is built around four main objects: 

Tables 

Store the data. 

Queries 

Ask questions of the data. 

Forms 

Provide a user-friendly way to enter data. 

Reports 
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Present data in a clear format. 

Together: 

• Tables = storage  

• Queries = thinking  

• Forms = interaction  

• Reports = communication  

 

Forms: Designing for People 
Most users should never interact directly with tables. 

Forms create structure for data entry. 

A good form: 

• Guides input  

• Reduces errors  

• Improves efficiency  

This reinforces a core theme: 

Technology works best when it supports human behavior—not when it ignores it. 

 

Queries: Turning Data into Insight 
Data alone is not enough. 

We need to ask questions. 

Queries allow us to ask: 

• Which customers bought this product?  

• Which sales occurred this month?  

• Which customers need follow-up?  

Queries connect multiple tables and reveal meaning. 

Data becomes information when we ask better questions. 
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Reports: Communicating Results 
Reports turn data into something usable. 

They are used for: 

• Business decisions  

• Communication  

• Record keeping  

A report should be: 

• Clear  

• Accurate  

• Structured  

Just like a document or presentation: 

If the output is confusing, the system loses credibility. 

 

Technology in Practice: From Chaos to Clarity 
A student returns to MiraCosta after completing a bachelor’s degree and begins 
studying Management Information Systems. During an internship with a local 
construction company, they notice that customer outreach is inconsistent and 
time-consuming. Contact data is scattered across spreadsheets, and marketing 
mailers are generic and ineffective. 

The student builds a simple Access database with separate tables for customers, 
projects, and communications. Using this structure, they connect the database to 
Word and implement a mail merge process—enhanced with AI to refine messaging 
tone and audience targeting. Instead of sending generic flyers, the company now 
sends personalized communications based on project type and location. 

Within a year, response rates increase, marketing becomes more efficient, and the 
student is offered a full-time position. 

The key shift was not technical. 

It was structural. 
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Better data design led to better decisions—and better outcomes. 

 

Ethics and Responsibility in Databases 
Databases store real information about real people. 

This creates responsibility. 

Key questions include: 

• Should this data be collected?  

• Who has access to it?  

• Is it accurate?  

• How is it used?  

Poor database design can lead to: 

• Misinformation  

• Privacy violations  

• Biased decisions  

Good design includes: 

• Minimizing unnecessary data  

• Protecting sensitive information  

• Validating entries  

• Designing for fairness and clarity  

A database is not neutral—it reflects the choices of its designer. 

 

AI as a Thinking Partner 
AI can support database design by helping you: 

• Brainstorm tables and fields  

• Identify missing relationships  

• Test assumptions  
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But AI does not understand your full context. 

It cannot: 

• Know your exact business process  

• Fully assess ethical implications  

• Guarantee correct structure  

The best approach: 

Think first → Use AI to expand → Evaluate → Decide 

 

Why Access Feels Different 
Access is harder for many students because: 

• You cannot “see” everything at once  

• Much of the logic is behind the scenes  

• Structure matters more than action  

But that is also why it is valuable. 

You are no longer just using technology—you are designing systems. 

 

Key Takeaways 
• Databases organize relationships, not just data  

• Tables store structured information  

• Primary keys create identity  

• Foreign keys create relationships  

• Normalization reduces redundancy  

• Referential integrity protects accuracy  

• Queries reveal insight  

• Forms support people  

• Reports communicate results  
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• Good design builds trust  
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From Database Structure to Reliability 

The Importance of Quality Structure 
In the previous chapter, we introduced the foundational ideas behind relational databases: 

• tables  
• records  
• fields  
• primary keys  
• foreign keys  
• one-to-many relationships  
• normalization  

 
Those concepts established an important idea: Databases are not simply collections of 
information. They are structured systems. 

In this chapter, we move deeper into the design side of Microsoft Access. We now begin 
asking a different kind of question: How do we design data so that it behaves consistently, 
accurately, and reliably? 

This is where database design becomes more than organization. It becomes systems 
thinking. A database designer is not simply storing information. The designer is creating 
rules that shape: 

• how users enter data  
• how information is validated  
• how records connect  
• how calculations behave  
• how reports function  
• how future queries succeed or fail  

 
Good database systems reduce confusion and increase trust.  Poor database systems 
create: 

• duplicate records  
• inconsistent formatting  
• broken relationships  
• inaccurate reports  
• unreliable decision-making  
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The quality of a database depends heavily on the quality of its structure. 

 

Databases Define Behavior 
One of the most important concepts in database design is this: Databases do not simply 
store information. They define how information behaves. 

For example: 

• a date behaves differently than a price  
• a phone number behaves differently than a quantity  
• a customer ID behaves differently than a product total  

 
The database must understand: 

• what kind of information is being stored  
• how users should interact with it  
• what rules should apply to it  
• how it should connect to other records  

 
This is why database design requires intention.  Every design decision affects the reliability 
of the larger system. 

 

 

From Human Thinking to System Rules 
People naturally understand context. For example, a human being can usually recognize 
that: 7605551212 is probably a phone number.  But a database does not naturally 
understand meaning. 

The database only understands: 

• structure  
• rules  
• relationships  
• field definitions  

 
The database designer must teach the system how information should behave. 
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Figure 13.1: Beyond Storage: Why Database Design Defines Behavior 

This includes decisions such as: 

• Should this field allow negative numbers?  
• Should this field require a value?  
• Should this information come from a dropdown list?  
• Should this value be unique?  
• Should this field allow calculations?  
• Should this information follow a specific format?  

 
Without these rules, databases become inconsistent very quickly. 

 

Why Structure Matters 
In small systems, poor design may seem manageable. 

A spreadsheet with: 

• 20 customers  
• 15 products  
• 30 sales  

 
might still function reasonably well even if the structure is imperfect. 

But modern organizations often work with: 

• thousands of customers  
• millions of transactions  
• multiple employees  
• shared systems  
• cloud-based databases  
• automated reporting tools  

 
At larger scale, small structural problems become major operational problems. 

Examples include: 

• duplicate customer records  
• inconsistent product names  
• invalid transactions  
• incorrect calculations  
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• failed reports  
• inaccurate analytics  

Good structure allows systems to scale reliably over time. 

 

Database Design as Architecture 
Database design is similar to architecture. 

Before a building is constructed, architects carefully design: 

• support systems  
• layout  
• structural integrity  
• flow  
• safety  

Poor planning can create major problems later. Databases work the same way. Before large 
amounts of information are entered, the designer must think carefully about: 

• organization  
• relationships  
• validation  
• efficiency  
• future growth  

Strong systems are rarely accidental. They are intentionally designed. 

 

Design View: The Architect Perspective 
Most database users interact with: 

• forms  
• reports  
• searches  
• customer screens  

But database designers work primarily in Design View. Design View allows the designer to 
define: 

• field names  
• field types  
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• field sizes  
• validation rules  
• default values  
• input masks  
• lookup lists  
• relationships  

This is where the behavior of the database is constructed. A receptionist entering customer 
information may never think about: 

• field properties  
• normalization  
• referential integrity  

But those design decisions directly affect: 

• usability  
• accuracy  
• efficiency  
• trust  

Good database systems often feel simple to the user because the complexity has been 
carefully managed behind the scenes. 

 

Designing for Reliability 
Reliable databases do not happen automatically. Reliability comes from: 

• thoughtful structure  
• careful planning  
• consistency  
• validation  
• relational design  

A good database designer constantly asks: 

• Will this information remain accurate over time?  
• Will users enter this consistently?  
• Will this support future reporting?  
• Will this structure scale effectively?  
• Will this reduce confusion?  
• Will this improve trust in the system?  
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These questions are not only technical. They are also human-centered. Good systems help 
people work more effectively.  

 

Figure 13.2: The Blueprint of Data: Why Database Design Matters 

 

Technology in Practice: When Small Errors Become Big Problems 
A local business stores customer information in a poorly designed database. 
Employees manually type: 

• customer names  
• cities  
• product categories  
• membership levels  

Because there are no validation rules or lookup lists: 

• San Diego appears as:  

o San Diego  
o SanDiego  
o SD  
o san diego  

• Membership levels are entered inconsistently  
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• Duplicate customer records begin appearing  

At first, these seem like small problems. But over time: 

• reports become inaccurate  
• marketing campaigns fail  
• customer searches become unreliable  
• sales analysis becomes inconsistent  

The issue is not the employees. The issue is the structure. After redesigning the 
database with: 

• standardized field properties  
• lookup lists  
• validation rules  
• relational structure  

the system becomes significantly more reliable and easier to use. Good design reduces 
friction. 

 

Human-Centered Database Design 
Technology works best when it supports people clearly and consistently. A well-designed 
database should: 

• reduce repetitive work  
• minimize confusion  
• prevent avoidable errors  
• improve communication  
• support accurate decisions  

Poor systems force users to compensate for bad design. Good systems guide users 
naturally. This is one reason professional database design matters so much in modern 
organizations. The structure behind the system shapes the experience people have with 
the system. 

 

Moving from Structure to Behavior 
In the previous chapter, we focused primarily on: 

• relationships  
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• organization  
• normalization  

Now we begin focusing on: 

• behavior  
• validation  
• consistency  
• control  
• reliability  

The next sections explore how Microsoft Access allows database designers to define: 

• field data types  
• field properties  
• validation rules  
• lookup systems  
• input behavior  
• relational protection  

These tools help transform a database from a simple collection of records into a reliable 
information system. 

 

Field Data Types, Field Properties, and Data Integrity 
Databases do not simply store information. They also define how information behaves. 
When a database designer creates a table in Microsoft Access, they are not only deciding 
what information to collect, but also: 

• how the information will be entered  
• how it will be organized  
• how it will be validated  
• how it can be searched  
• how it can be connected to other tables  
• how efficiently the database will perform  

 
These decisions shape the reliability and usefulness of the entire system.  A poorly 
designed database creates: 

• duplicate information  
• inconsistent records  
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• slow performance  
• inaccurate queries  
• reporting errors  
• frustration for users  

A well-designed database improves: 

• organization  
• speed  
• consistency  
• accuracy  
• security  
• professionalism  

 
Database design is ultimately about creating systems that reduce confusion and support 
trustworthy information. 

The concepts in this section reflect real database principles used in systems such as: 
• Amazon  
• Salesforce  
• Oracle  
• SAP  
• Workday  

 
Microsoft Access is a smaller-scale database platform, but the underlying relational 
concepts are the same.  

 

Field Names and Field Types 
Each table in a database contains fields.  Fields are individual pieces of information the 
database stores.  Examples: 

• CustomerFirstName  
• CustomerLastName  
• ProductPrice  
• ProductColor  
• JoinDate  

 
Each field must also be assigned a field type.  The field type tells the database: 
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• what kind of information will be stored  
• how the information behaves  
• what operations are allowed  
• how much storage space is needed  
• how the information can be sorted or calculated  

 
Choosing the correct field type is one of the most important parts of database design. 

 

Common Field Types: Short Text 
Short Text fields store letters, words, or combinations of letters and numbers. 

Examples: 

• first names  

• addresses  

• cities  

• email addresses  

• product names  

Text fields are commonly used because many forms of information contain mixed 
characters. 

For example: 

• addresses contain both numbers and words  
• email addresses contain letters, numbers, and symbols  
• product names often contain multiple character types  

 
Even information that appears numeric may actually need to be stored as text. 

 

Number 
Number fields store values intended for mathematical operations. 

Examples: 

• quantities  
• ages  
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• inventory counts  
• percentages  

 
Number fields allow: 

• calculations  
• averages  
• comparisons  
• sorting  
• mathematical queries  

 
If the information will be used mathematically, it should usually be stored as a Number 
field. 

 

Currency 
Currency fields are specifically designed for money. 

Examples: 

• product prices  
• taxes  
• totals  
• account balances  

 
Currency fields help: 

• reduce rounding errors  
• standardize formatting  
• improve financial calculations  
• increase reporting accuracy  

 
Using the correct currency type improves professionalism and business reliability. 

 

Date/Time 
Date/Time fields store dates and times in a standardized format. 

Examples: 
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• customer join dates  
• order dates  
• appointment times  
• shipping dates  

 
Date fields become extremely important when databases are queried.  For example: 

• all customers who joined after April 29  
• all purchases made this month  
• all appointments scheduled next week  

 
If dates are entered inconsistently, queries may fail or return incomplete information. 

 

Yes/No 
Yes/No fields store binary choices.  Examples: 

• newsletter subscription  
• points club membership  
• active/inactive status  
• paid/unpaid status  

These fields simplify data entry and improve consistency.  Instead of typing: 

• yes  
• Yes  
• YES  
• y  
• true  

the user simply selects: 

• Yes  
• No  

This reduces errors and improves reporting reliability. 

 

AutoNumber 
AutoNumber fields automatically generate unique numbers for each record.  AutoNumber 
fields are commonly used for: 
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• primary keys  
• customer IDs  
• order IDs  
• product IDs  

Once an AutoNumber is used, it is never reused.  This prevents duplicate records and helps 
maintain database integrity.  

 

Identifiers vs. Quantities 
One of the most important database concepts is understanding the difference between 
identifiers and quantities.  Some information may look numeric but should not be treated 
mathematically. 

Examples: 

• zip codes  
• phone numbers  
• student IDs  
• customer IDs  

 
These are identifiers, not quantities. For example:  a zip code may begin with a zero. 

If the field is stored as a Number field, the database may remove the leading zero 
automatically.  That creates inaccurate information.  Because identifiers are not used for 
math, they are often better stored as text.  Database designers must think carefully about 
how information will behave inside the system. 

 

Field Properties 
Field properties control how information is entered, displayed, and validated.  Field 
properties help database designers: 

• reduce errors  
• improve consistency  
• standardize formatting  
• increase efficiency  
• optimize performance  

 
In Microsoft Access, field properties appear beneath the field definitions in Design View.  
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Common Field Properties: Field Size  
Every field reserves storage space inside the database.  For example: 
a Short Text field defaults to 255 characters. 

However, most first names do not require 255 characters. A database designer may reduce 
the field size to: 

• 40 characters for first name  
• 75 characters for last name  
• 2 characters for state abbreviation  

Reducing unnecessary storage improves: 

• efficiency  
• speed  
• normalization  
• optimization  

 
At small scale, this may not seem important.  At large scale with millions of records, 
efficient design becomes extremely important.  

 

Input Masks 
Input masks control how information must be entered.  Input masks standardize 
formatting.  Examples: 

• dates  
• zip codes  
• phone numbers  

 
A database designer may require dates to appear as: 04/29/26 

instead of: 

• 4-29-2026  
• April 29  
• 4/29  
• 042926  
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Consistency matters because queries depend on predictable formatting. If dates are 
entered inconsistently, searches and reports may return incomplete or inaccurate 
information.  Input masks help databases maintain professional and reliable records.  

 

Validation Rules 
Validation rules restrict invalid entries. Validation rules help ensure that information meets 
predefined requirements before it enters the database. 

Examples: 

• prices must be positive  
• dates must occur after a certain date  
• quantities cannot be negative  
• percentages must remain within acceptable ranges  

 

For example: a PointsClubJoinDate field might require all dates to occur after the database 
creation date. 

If a user attempts to enter an earlier date, Access displays an error message. 

Validation rules improve: 

• data integrity  
• consistency  
• accuracy  
• reliability  

 
Validation prevents many problems before they occur.  

 

Validation Text 
Validation text is the message displayed when a user violates a validation rule.  For 
example:  Please enter a date after 04/29/26. 

Good validation text: 

• explains the problem clearly  
• helps users correct mistakes  
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• improves usability  
• reduces frustration  

 
Database design is not only technical. It also involves designing positive human 
interactions with systems. 

 

Lookup Wizards 
Lookup Wizards create controlled dropdown lists. 

Instead of allowing users to type freely, the database designer creates approved choices. 

Examples: 

• product colors  
• states  
• membership levels  
• categories  

This improves: 

• spelling consistency  
• reporting accuracy  
• database reliability  
• user efficiency  

For example: 
instead of allowing users to type: 

• blue  
• Blue  
• blu  
• dark blue  

the designer may create a dropdown list containing only: 

• Red  
• Blue  
• Green  
• Black  
• White  

The user simply selects from the list. 
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This dramatically reduces inconsistency.  

 

Default Values 

Default values automatically populate fields with a predefined value unless the user 
changes it. For example:  

• a newsletter subscription field may default to: No 

This supports ethical system design. 

Instead of automatically assuming a customer wants marketing emails, the database 
requires the customer to actively opt in. Default values: 

• reduce repetitive data entry  
• improve efficiency  
• encourage consistency  
• support ethical business practices  

 

Primary Keys 
Every table should contain a primary key. 

A primary key is: 

• unique  

• never duplicated  

• never empty  

The primary key uniquely identifies each record. 

Examples: 

• CustomerID  

• ProductSoldID  

• StudentID  

• OrderID  

Primary keys prevent duplication and create organizational structure inside the database. 
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In relational databases, the primary key becomes the foundation for connecting tables 
together.  

 

Foreign Keys 
A foreign key connects one table to another. 

The foreign key in a secondary table matches the primary key in the primary table. 

For example: 

• CustomerID exists as the primary key in the Customer table  

• CustomerID appears again as a foreign key in the ProductSold table  

This connection creates the relationship between the tables. 

That relationship allows the database to: 

• combine information  

• perform multi-table queries  

• reduce redundancy  

• maintain organization  

This is why relational databases are called relational databases.  

 

One-to-Many Relationships 
A one-to-many relationship means: 
one record in the primary table can connect to many records in the secondary table. 

Example: 

• one customer  

• many purchases  

The customer exists only once in the Customer table. 

Each product purchase appears separately in the ProductSold table. 

This structure reduces redundancy. 
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Without relational design, the database might repeatedly store: 

• the customer’s name  

• address  

• phone number  

• email  

over and over again for every purchase. 

Relational databases improve: 

• efficiency  

• speed  

• organization  

• consistency  

through this structure.  

 

Referential Integrity 
Referential integrity protects relationships between tables. 

When referential integrity is enforced: 
records on the many side must connect to valid records on the one side. 

For example: 
a product sale must connect to an actual customer. 

If a user attempts to assign a product sale to a customer ID that does not exist, the 
database generates an error. 

This prevents: 

• orphan records  

• invalid relationships  

• inaccurate reports  

• broken connections  

Referential integrity acts as a safety system for the database. 
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It helps maintain trust in the information stored inside the system.  

 

Figure 13.3: Referential Integrity: The Database Safety Net 

 

Normalization and Optimization 
Normalization refers to organizing a database in a way that: 

• reduces duplication  

• improves consistency  

• increases efficiency  

• improves data integrity  

Optimization refers to designing the database for: 

• speed  

• performance  

• reliability  

Examples include: 

• reducing unnecessary field sizes  

• separating information into multiple tables  
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• enforcing referential integrity  

• controlling data entry  

• using lookup lists  

• creating efficient relationships  

Good database design reduces opportunities for user error. 

This becomes increasingly important as databases grow larger and more complex.  
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Chapter 14: Queries, Forms, and Reports: Turning Data 
Into Information 

Turning Data into Information 
Databases are not valuable simply because they store information. A database becomes 
valuable when people can use that information to solve problems, answer questions, 
support decisions, and improve communication. 

In the previous chapter, we focused on database design: 

• One-to-many relationships  
• Primary keys and foreign keys  
• Referential integrity  
• Validation rules  
• Normalization  
• Data accuracy  

 
Those concepts created the structure of the database. In this chapter, we shift our focus 
from: storing data to: using data. 
 
This is where databases begin transforming raw records into useful information.  A surf 
shop may store: 

• customer records  
• purchases  
• product categories  
• membership information  
• locations  
• pricing  

 
But none of that information becomes meaningful until someone asks: 

• Which customers live in Encinitas?  
• Which customers purchased surfboards?  
• Which customers belong to the points club?  
• Which products generate the most revenue?  
• Which customers should receive a marketing coupon?  
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The ability to ask meaningful questions of data is what makes databases powerful. This is 
the role of queries. 

 

Databases as Information Systems 
A database is more than a collection of tables. A properly designed database is an 
information system. An information system: 

• stores information  
• organizes information  
• protects information  
• retrieves information  
• transforms information into insight  

 
This process depends on structure. If the database is poorly designed: 

• records become inconsistent  
• duplicate information appears  
• reports become inaccurate  
• queries return unreliable results  
• decision-making su ers  

 
Good database design creates: 

• trust  
• reliability  
• consistency  
• e iciency  
• scalability  

 
This is why professional database architects spend enormous amounts of time designing 
systems before large amounts of data are entered.  Structure determines reliability. 

 

Datasheet View vs. Design View 
Microsoft Access allows users to interact with databases from two very di erent 
perspectives.  These perspectives reflect two di erent roles: 

• the database user  
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• the database designer  
 
Understanding the di erence between these two views is essential. 

 

Datasheet View: The User Perspective 
Datasheet View is where records are entered and viewed. This is the operational side of the 
database. In a business environment, this may include: 

• a front desk employee  
• a receptionist  
• a customer service representative  
• a sales associate  
• a records technician  

 
The user works with: 

• rows  
• columns  
• records  
• customer information  
• transactions  

 
The goal is simple: enter and retrieve information e iciently and accurately. Datasheet 
View resembles a spreadsheet because users are interacting directly with the stored 
records. 

 

Design View: The Architect Perspective 
Design View is where the database itself is constructed. This is the systems-design side of 
Access.  The database designer determines: 

• field names  
• data types  
• field sizes  
• validation rules  
• lookup lists  
• default values  
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• relationships  
• input masks  

 
This is where database integrity is protected.  A database designer is not simply entering 
information. The designer is building the rules that determine how information behaves 
throughout the entire system. In professional environments, these responsibilities may 
belong to: 

• database administrators  
• systems analysts  
• database architects  
• cloud database engineers  
• information systems specialists  

 
Design View shapes the behavior of the entire database. 

 

Queries: Turning Data Into Information 
A query is a question asked of the database. Queries allow users to: 

• filter information  
• search records  
• combine tables  
• identify patterns  
• generate insight  
• support decision-making  

Without queries, a database is simply stored data. Queries transform data into information. 
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Figure 14.1: Turning Data Into Action: The Power of Database Queries 

 

Reading a Query Like a Question 
A query begins with a question, but Access needs that question translated into fields, 
tables, criteria, sorting, and sometimes calculations. For example, the question “Which 
products are Red?” becomes a query using the Product table, the ProductName and 
ProductColor fields, and the criteria Red under ProductColor. The question “Which 
products cost $100 or more?” becomes a query using the ProductPrice field with the 
criteria >=100. 

 

 

Single-Table Queries 
A single-table query asks questions from one table only. Example: 

Which customers live in Encinitas? 

This question only requires the Customer table. 

The query may display: 

• First Name  
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• Last Name  
• City  

The criteria might specify: City = Encinitas 

When the query runs, Access searches the table and returns only the matching records. 
This process is called filtering. 

 

Multi-Table Queries: Bringing Relationships to Life 
A multi-table query uses fields from more than one table. This is where relational 
databases become especially useful. 

For example, the Customer table may contain: 

• CustomerFirstName  
• CustomerLastName  
• City  

The ProductSold table may contain: 

• ProductName  
• ProductColor  
• ProductPrice  
• ProductTotalPrice  

A multi-table query can combine those fields to answer questions such as: 

• Which customers purchased Red or Blue products?  
• Which customers purchased products costing more than $200?  
• Which customers live in El Cajon or Huntington Beach and purchased expensive 

products?  
• Which products were purchased by each customer?  

These queries are possible because the tables are connected by CustomerID. The 
relationship allows Access to combine customer information with product information 
without repeating all customer data inside the product table. 

 

Query Logic: AND vs. OR 
Queries become more powerful as additional criteria are added. This introduces logical 
operators.  The two most important operators are: 

• AND  
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• OR  

 

Comparison Criteria: Greater Than, Less Than, Not Equal To, and 
Between 
Many business questions involve comparison. Access allows criteria such as: 

• >=100 means greater than or equal to 100  
• >150 means greater than 150  
• <> "White" means not White  
• Between 50 And 150 means values from 50 through 150  
 
These criteria are especially useful when working with prices, totals, dates, quantities, 
or scores. For example, a store manager might ask, “Which products cost more than 
$200?” or “Which purchases were between $50 and $150?” These questions help turn 
raw transaction data into useful business information. 

 

AND Queries 
AND narrows results. When using AND: both conditions must be true. 

Example: Which customers purchased surfboards AND live in Encinitas? 

To appear in the results: 

• the customer must have purchased a surfboard  
• the customer must live in Encinitas  

This produces a smaller, more targeted result set. AND queries become increasingly 
specific as more conditions are added. 

 

OR Queries 
OR broadens results. When using OR: either condition may be true. 

Example: Which customers purchased surfboards OR live in Encinitas? 

A customer appears if: 

• they purchased a surfboard 
OR  
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• they live in Encinitas  
This returns more records because the query is less restrictive. 

 

Narrow vs. Broad Queries 
As a general rule: 

Query Type Result 

AND Narrower 

OR Broader 
Understanding this concept is essential for e ective database analysis. 

 

Wildcards and Flexible Searches 
Sometimes users do not know the exact value they are searching for. Wildcards allow 
queries to search for patterns instead of exact matches. The most common wildcard in 
Access is: * 

The asterisk means: 

“anything after this” or “anything before this” 

Example: 

E* 

This returns: 

• Encinitas  
• El Cajon  
• Escondido  

Wildcards make queries more flexible and more powerful. 

 

Sorting Query Results 
A query does not only filter data. It can also sort data. 

Sorting allows users to arrange results in a meaningful order. For example, a query can 
show products sorted from highest ProductPrice to lowest ProductPrice. In Access, this is 
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done by placing the ProductPrice field in the query grid and choosing Descending on the 
Sort row. 

Sorting is important because it helps users see patterns quickly. A business owner may 
want to see the most expensive products first, the newest sales first, or customers listed 
alphabetically by last name. 

 

Parameter Queries: Letting the User Choose the Criteria 
A parameter query asks the user for input when the query runs. Instead of hard-coding one 
value, such as Red, the query displays a prompt such as: 

[Enter Product Color] 

When the user types a color, Access uses that value as the criteria. 

Parameter queries are useful because they make one query reusable. Instead of creating 
separate queries for Red products, Blue products, Green products, and White products, 
one parameter query can ask the user which color they want to search for. 

Examples include: 

• prompting for a ProductColor  

• prompting for a minimum ProductPrice  

• prompting for a CustomerID  

Parameter queries are a bridge between fixed questions and interactive systems. 

 

Calculated Queries: Creating New Information from Existing Fields 
Queries can also create calculated fields. A calculated field uses existing data to produce 
new information. 

For example: 

DiscountPrice: [ProductPrice]*0.9 

This creates a new field called DiscountPrice that subtracts 10% from ProductPrice. 

Another example: 

TotalWithShipping: [ProductTotalPrice]+15 
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This creates a new field that adds $15 shipping to the product total. 

Calculated queries are powerful because they allow a database to answer business 
questions without permanently storing every possible value in a table. Instead of creating 
extra fields for every calculation, Access can calculate values when needed. 

 

Totals Queries: Counting and Summarizing Records 
Some queries do more than display matching records. They summarize data. 

A totals query can count, sum, average, or group records. For example, a business might 
ask: 

“How many products did each customer purchase?” 

To answer that question, Access groups records by customer and counts the related 
product records. 

This is one of the most powerful uses of a relational database. Because customers and 
products are connected through relationships, Access can summarize activity across 
tables and reveal patterns that would be di icult to see by looking at raw records. 

 

Forms: Human Interaction with Databases 
Forms provide a more user-friendly way to interact with databases. 

Instead of entering information directly into rows and columns, forms present: 

• labels  

• buttons  

• text boxes  

• dropdown menus  

• organized layouts  

Forms improve: 

• usability  

• professionalism  

• e iciency  
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• accuracy  

In real businesses, employees rarely interact directly with raw database tables. 

Instead, they work through forms designed for specific workflows. 

Examples: 

• customer intake forms  

• appointment scheduling forms  

• employee onboarding forms  

• inventory entry forms  

Forms create a bridge between people and data systems. 

 

Figure 14.2: Bridging the Gap: Why Businesses Use Database Forms 

 

Reports: Communicating Information Clearly 
Reports organize database information into professional output formats. 

Reports may include: 

• summaries  
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• grouped records  

• totals  

• charts  

• invoices  

• mailing labels  

• sales reports  

The purpose of a report is communication. 

A database may contain thousands of records, but decision-makers often need: 

• concise summaries  

• organized visuals  

• printable output  

• meaningful patterns  

Reports transform stored data into readable business communication. 

 

Figure 14.3: From Data to Decisions: The Power of Reports 
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Database Systems and Decision-Making 
Modern organizations rely heavily on databases because databases support decision-
making. 

Examples include: 

• marketing analysis  

• customer segmentation  

• sales forecasting  

• inventory management  

• healthcare records  

• financial reporting  

• logistics tracking  

Databases help organizations answer questions quickly and accurately. 

However, the quality of those answers depends entirely on: 

• structure  

• integrity  

• consistency  

• relationships  

• thoughtful query design  

Poor structure creates poor information. 

Good structure supports informed decisions. 

 

Technology in Practice: Surf Shop Marketing Analysis 
A surf shop owner wants to improve customer outreach before the summer season. 

The business has collected: 

• customer names  

• city information  
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• purchase history  

• newsletter subscriptions  

• points club membership  

Using queries, the owner identifies: 

• customers who purchased surfboards  

• customers living near the beach  

• customers enrolled in the points club  

The owner then creates a targeted email campaign o ering discounts on: 

• surf wax  

• leashes  

• wetsuits  

• summer accessories  

Instead of sending advertisements randomly, the business uses database queries to 
communicate strategically. 

The database transforms raw customer data into informed business action. 

 

Ethical and Equity Considerations 

Reliable Data Supports Fair Decisions 
Poorly designed databases can create unfair outcomes. 

Examples include: 

• duplicate customer records  

• inaccurate billing  

• inconsistent names  

• incorrect reporting  

• missing information  

Small data errors can create real-world consequences for people. 
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Well-designed databases improve: 

• reliability  

• consistency  

• transparency  

• accountability  

Data integrity is not just a technical issue. 

It is also an ethical responsibility. 

Organizations must ensure that the information used to make decisions is accurate, 
consistent, and responsibly managed. 

 

Key Takeaways 
• Queries are structured questions asked of a database.  

• Queries transform data into information.  

• Single-table queries use one table; multi-table queries combine related tables.  

• AND narrows results; OR broadens results.  

• Wildcards allow flexible searching.  

• Validation rules improve data integrity.  

• Lookup Wizards reduce data-entry errors.  

• Referential integrity protects relationships between tables.  

• Forms improve human interaction with databases.  

• Reports organize information for communication and decision-making.  

• Good database structure supports reliable business insight. 
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Conclusion: Technology Still Starts With People 
We began this book with a simple belief: technology starts with people. 

After exploring computer systems, Microsoft Word, Excel, PowerPoint, databases, artificial 
intelligence, and the ethical questions surrounding them, that idea matters more than ever. 
Technology may perform calculations, organize information, automate tasks, and generate 
content, but it does not determine what is important. People do. 

Throughout this book, you have learned more than how to use computer applications. You 
have learned to see technology as a collection of systems—systems shaped by structure, 
intention, and human choices. A well-designed document helps someone understand. A 
reliable spreadsheet reveals patterns and supports better decisions. A thoughtful 
presentation connects ideas with an audience. A carefully constructed database turns 
disconnected records into trustworthy information. In every case, technical skill matters, 
but technical skill alone is not enough. 

The person using the technology must still ask: 

• What problem am I trying to solve? 

• Who will be affected by what I create? 

• What assumptions am I making? 

• Is the information accurate, accessible, and trustworthy? 

• Does this system reduce confusion or create more of it? 

• Am I using technology intentionally—or simply because it is available? 

These questions become even more important as artificial intelligence grows more 
powerful. AI can help us generate ideas, recognize patterns, organize information, and 
explore possibilities. It can save time and expand what an individual can accomplish. But 
AI does not remove the need for human thinking. It increases it. 

The most responsible approach remains: 

Think first → Use technology to expand → Evaluate carefully → Decide intentionally 

Your responsibility does not disappear when a computer helps create the result. You 
remain accountable for the accuracy of the information, the fairness of the process, the 
clarity of the communication, and the consequences of the decision. Technology can 
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amplify human ability, but it can also increase human error, bias, and carelessness. The 
difference often comes down to the judgment of the person using it. 

You do not need to memorize every command, menu, formula, or feature you encountered 
in this course. Those tools will continue to change. New applications will emerge, existing 
platforms will evolve, and artificial intelligence will reshape the way many tasks are 
performed. What matters most is that you have begun developing the confidence and 
adaptability to learn new systems. 

The durable skills are larger than any one application: 

• Organizing information clearly 

• Recognizing patterns and relationships 

• Building reliable systems 

• Communicating with intention 

• Questioning assumptions 

• Evaluating results 

• Considering ethical consequences 

• Using technology in service of people 

Those skills will remain valuable no matter which technologies come next. 

Perhaps the most important lesson is that you are not simply a user of technology. You are 
a participant in shaping how technology affects your workplace, your community, your 
relationships, and your future. Every document you create, model you build, presentation 
you deliver, database you design, and AI-generated result you accept or reject reflects a 
choice. 

Technology will continue to accelerate. It will become more capable, more integrated into 
everyday life, and sometimes more difficult to understand. Your goal is not to know 
everything or to predict every change. Your goal is to remain thoughtful, curious, adaptable, 
and human inside that change. 

If you leave this course with greater technical confidence, stronger judgment, and a clearer 
sense of your own ability to learn, then you have gained something more valuable than 
proficiency in a set of applications. You have developed the foundation to use technology 
with purpose. 

Technology can calculate, generate, organize, and automate. 
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But people provide the intention. 

People accept the responsibility. 

People create the meaning. 

And that is why technology still starts with people. 
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