
WEB ENGINEERING FUNDAMENTALS

CSS Flexbox
A Complete Beginner's Guide to Building Modern Responsive Layouts

Learn CSS Flexbox from first principles. Understand how one-dimensional
layouts work, how to align and distribute elements efficiently, and build

responsive user interfaces without relying on complex CSS hacks.
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1. Introduction
Before Flexbox existed, building layouts in CSS was frustrating.

Developers often relied on:

• floats

• inline-block

• tables

• complicated positioning

These techniques worked, but they were difficult to maintain and often broke on different
screen sizes.

To solve these problems, CSS introduced Flexible Box Layout, commonly known as Flexbox.

Flexbox is designed to arrange elements efficiently in one direction—either horizontally or
vertically.

It automatically distributes space, aligns content, and adapts to different screen sizes, making
it one of the most important layout tools in modern web development.
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2. What Is Flexbox?
Flexbox is a CSS layout model used to organize elements in a single direction.

That direction can be:

• Horizontal (row)

or

• Vertical (column)

Unlike older layout techniques, Flexbox automatically adjusts spacing and alignment based on
the available space.

This makes layouts cleaner, simpler, and more responsive.
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3. Why Flexbox Was Created
Imagine creating a navigation bar.

Without Flexbox, aligning the logo on the left and menu items on the right required several
CSS tricks.

With Flexbox, the same layout can be achieved with just a few properties.

Flexbox solves common layout challenges such as:

• horizontal alignment

• vertical centering

• equal spacing

• responsive navigation

• card layouts

• button groups
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4. Flex Container vs Flex Items

Flex Container
The parent element.

It controls how child elements behave.

Example:

.container{
display: flex;
}

Adding display: flex transforms a normal container into a flex container.

Flex Items
Every direct child inside a flex container becomes a flex item.

Example:

Container
↓
Item 1

Item 2

Item 3

The container manages the layout of all its items.
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5. Main Axis and Cross Axis
Understanding these two axes is the key to mastering Flexbox.

Main Axis
The primary direction in which flex items are arranged.

Default:

Left → Right

Cross Axis
Runs perpendicular to the main axis.

Default:

Top ↓ Bottom

Most Flexbox properties affect one of these two axes.
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6. Creating Your First Flex Container
Example:

.container{
display:flex;
}

Immediately, the child elements move from a vertical layout to a horizontal layout.

This simple property changes how the browser arranges elements.



haas.dev CSS Flexbox

dev-roast-app.vercel.app Page 9

7. Understanding Flex Direction
The flex-direction property changes the direction of the main axis.

Row (Default)
flex-direction: row;

Items appear from left to right.

Row Reverse
flex-direction: row-reverse;

Items appear from right to left.

Column
flex-direction: column;

Items stack vertically.

Column Reverse
flex-direction: column-reverse;

Items stack vertically in reverse order.
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8. Justify Content
justify-content controls alignment along the main axis.

Common values include:

• flex-start

• center

• flex-end

• space-between

• space-around

• space-evenly

Example:

justify-content: center;

This centers all flex items along the main axis.
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9. Align Items
align-items controls alignment along the cross axis.

Common values:

• stretch

• center

• flex-start

• flex-end

• baseline

Example:

align-items: center;

This vertically centers items in a horizontal flex container.
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10. Flex Wrap
By default, Flexbox tries to keep all items on one line.

When there isn't enough space, elements may become too small.

Use:

flex-wrap: wrap;

Now items automatically move onto the next line when needed.

This is essential for responsive layouts.
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11. Gap
The gap property adds consistent spacing between flex items.

Example:

gap:20px;

Using gap is cleaner than adding margins to every item.
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12. Flex Grow, Shrink & Basis
These properties control how items use available space.

Flex Grow
Allows an item to expand.

flex-grow:1;

Flex Shrink
Allows an item to shrink when space is limited.

flex-shrink:1;

Flex Basis
Defines the initial size of a flex item.

flex-basis:250px;

Together, these properties make layouts highly flexible.
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13. Common Flexbox Layout Patterns
Flexbox is commonly used for:

• navigation bars

• card layouts

• pricing sections

• feature grids

• toolbars

• button groups

• login forms

• dashboard headers

Whenever elements need to be arranged in one direction, Flexbox is usually the right choice.

� Learn More
Read CSS Display & Positioning to understand how Flexbox builds upon the browser's
normal layout behavior.
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14. Real World Examples

Navigation Bar
Logo on the left.

Menu on the right.

Centered vertically.

Flexbox handles this with only a few properties.

Pricing Cards
Three pricing plans displayed side by side.

When the screen becomes smaller, cards wrap onto the next line.

haas.dev Resource Cards
Each PDF card can use Flexbox to align:

• thumbnail

• title

• description

• action button

creating a clean and responsive layout.
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15. Common Beginner Mistakes
• Confusing the main axis with the cross axis.

• Forgetting to apply display: flex to the parent.

• Using margins instead of gap.

• Expecting Flexbox to build complex two-dimensional layouts.

• Overusing absolute positioning where Flexbox is more appropriate.
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16. Practical Action Plan
Build:

• a navigation bar

• a pricing section

• a team member section

• a footer

using only Flexbox.

Avoid using floats or positioning for layout.

Experiment with:

• justify-content

• align-items

• flex-wrap

• gap

until you can predict how the layout will behave.
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17. Mini Architecture Challenge

Challenge
Design the homepage layout for an online learning platform.

Decide:

• Which sections should use Flexbox?

• Where should items wrap?

• Which components need equal spacing?

• How should the layout adapt on smaller screens?

Sketch the layout before writing CSS.
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18. Key Takeaways
• Flexbox is a one-dimensional layout system.

• A flex container controls its direct children.

• The main axis and cross axis determine alignment.

• justify-content aligns items along the main axis.

• align-items aligns items along the cross axis.

• gap creates consistent spacing.

• flex-wrap enables responsive layouts.
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19. Summary Page

Flexbox Cheat Sheet

� display:flex → Enable Flexbox

� flex-direction → Choose layout direction

� justify-content → Main axis alignment

� align-items → Cross axis alignment

� flex-wrap → Allow wrapping

� gap → Add spacing

� flex-grow → Expand items

� flex-shrink → Shrink items

� flex-basis → Initial item size
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20. Flexbox Cheat Sheet
A quick-reference checklist you can keep beside your editor while you build.

� Apply display: flex to the parent container

� Decide flex-direction (row or column) first

� Use justify-content for main-axis alignment

� Use align-items for cross-axis alignment

� Add flex-wrap: wrap for responsive behavior

� Use gap instead of margins between items

� Set flex-grow/shrink/basis for flexible sizing

� Test the layout at multiple screen widths
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21. Related Resources

CSS Fundamentals
Why read it: Learn the core styling concepts before using layout systems.

CSS Box Model
Why read it: Understand spacing and sizing before arranging elements.

CSS Display & Positioning
Why read it: Learn how browser layout works before using Flexbox.

Responsive Web Design
Why read it: Discover how Flexbox helps create layouts that adapt to different screen sizes.
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22. Recommended Next Learning Path
Step 1

HTML Fundamentals
↓
Step 2

Semantic HTML
↓
Step 3

CSS Fundamentals
↓
Step 4

CSS Box Model
↓
Step 5

CSS Display & Positioning
↓
Step 6

CSS Flexbox (Current PDF)
↓
Step 7

CSS Grid
↓
Step 8

Responsive Web Design
↓
Step 9

JavaScript Fundamentals
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