
Choosing the Right Data Structure

Introduction

Lists

Tuples

Sets

Dictionaries

Nested data structures

1. What kind of data they have

2. Whether the data can change

3. Whether duplicates are allowed

4. How they need to access the data

5. Whether order matters

6. Whether they need key value relationships

1. What Is a Data Structure?

In Python, you have already learned about:

But knowing how each data structure works is only half the skill.

The more important question is:

Which data structure should I use for this problem?

A good programmer does not choose a data structure randomly.

They first understand:

This is called choosing the right data structure.

A data structure is a way of organizing and storing data so that a program can work with it 

efficiently.

For example, imagine you need to store the names of students:

students = ["Hafsa", "Asim", "Ali", "Sara"]

A list makes sense because you have a collection of values and the order can matter.

But suppose you want to store information about one student:

student = {

    "name": "Hafsa",

    "age": 25,



2. The Four Main Python Data Structures

3. When Should You Use a List?

Can change

May contain duplicates

Have an order

Need indexing

    "course": "Python"

}

A dictionary makes more sense because each piece of information has a meaningful key.

So the question is not:

"Which data structure do I know?"

The better question is:

"What do I need my data structure to do?"

The four important built-in collection types you have learned are:

Data 

Structure

Ordered Changeabl

e

Duplicates Main 

Purpose

List Yes Yes Yes Collection 

of items

Tuple Yes No Yes Fixed 

collection

Set No 

guaranteed 

order

Yes No Unique 

values

Dictionary Insertion 

ordered

Yes Keys must 

be unique

Key value 

data

Let's understand when each one makes sense.

Use a list when you have a collection of items that:



May need items added or removed

Good Examples for Lists

Shopping cart

To do list

Scores

Website resources

Example:

students = ["Hafsa", "Asim", "Ali"]

You can add another student:

students.append("Sara")

You can remove a student:

students.remove("Ali")

You can access an item by position:

print(students[0])

Output:

Hafsa

cart = ["Laptop", "Mouse", "Keyboard"]

tasks = ["Study", "Exercise", "Read"]

scores = [85, 92, 78, 90]

resources = [

    "Python Basics",

    "Python Lists",

    "Python Dictionaries"

]

A list is usually a good choice when you think:

"I have a collection of items."



4. When Should You Use a Tuple?

Think of a Tuple Like This

5. When Should You Use a Set?

Use a tuple when you have a collection of values that should not normally change.

Example:

coordinates = (10, 20)

The values represent a fixed pair of coordinates.

Another example:

rgb = (255, 128, 0)

The values belong together and are treated as a fixed group.

Tuples are useful for data such as:

point = (5, 10)

date = (2026, 9, 25)

dimensions = (1920, 1080)

You cannot do this:

dimensions[0] = 1280

Python will raise an error because tuples are immutable.

"These values belong together, and I don't want them changed."

Use a set when uniqueness is important.

Sets automatically remove duplicate values.

Example:

skills = {"Python", "JavaScript", "Python", "SQL"}

print(skills)

The duplicate "Python"  is removed.

The result contains only unique values.

{"Python", "JavaScript", "SQL"}



Example: Unique Visitors

Sets Are Useful For

Unique usernames

Unique tags

Unique skills

Removing duplicates

Membership checking

Comparing collections

6. When Should You Use a Dictionary?

Suppose users visit your website:

visitors = [

    "Hafsa",

    "Asim",

    "Hafsa",

    "Ali",

    "Asim"

]

If you want to know who visited without duplicates:

unique_visitors = set(visitors)

print(unique_visitors)

Now each visitor appears only once.

For example:

skills = {"Python", "SQL", "Git"}

if "Python" in skills:

    print("Python is available")

Think:

"I care about uniqueness, not positions."

Use a dictionary when data has a relationship between a key and a value.

Example:



Dictionaries Are Useful For

User profiles

Product information

Configuration

API responses

Settings

Database-like records

Key value relationships

7. The Most Important Comparison

student = {

    "name": "Hafsa",

    "age": 25,

    "course": "Python"

}

Here:

"name"   → "Hafsa"

"age"    → 25

"course" → "Python"

You can access information using its key:

print(student["name"])

Output:

Hafsa

This is much better than trying to remember that the student's name is at index 0 .

Example:

product = {

    "name": "Laptop",

    "price": 150000,

    "brand": "Example"

}

Think:

"I want to access information using a meaningful key."



8. A Simple Decision Framework

Question 1: Do I need key value relationships?

Imagine you need to store:

Python

JavaScript

Java

Python

What should you use?

If duplicates are allowed:

languages = ["Python", "JavaScript", "Java", "Python"]

If duplicates should disappear:

languages = {"Python", "JavaScript", "Java"}

If the collection should remain fixed:

languages = ("Python", "JavaScript", "Java")

If you need additional information about each language:

languages = {

    "Python": {

        "level": "beginner",

        "type": "general-purpose"

    },

    "JavaScript": {

        "level": "intermediate",

        "type": "web"

    }

}

The same general data can be represented differently depending on what your program needs.

Before choosing a data structure, ask these questions.

If yes, consider a dictionary.

user = {

    "name": "Hafsa",



Question 2: Do I need unique values?

Question 3: Do I need to modify the collection?

Question 4: Does order and position matter?

Question 5: Should the collection remain fixed?

9. A Practical Decision Table

    "email": "hafsa@example.com"

}

If yes, consider a set.

unique_tags = {"python", "web", "ai"}

If yes, a list, set, or dictionary may work.

A tuple is generally not appropriate if the collection itself needs to change.

If yes, a list or tuple may be appropriate.

months = ["January", "February", "March"]

You can access:

months[0]

If yes, a tuple may be appropriate.

dimensions = (1920, 1080)

Requirem

ent

Recomme

nded 

Structure

Collection 

that 

changes

List

Ordered 

collection

List or 

Tuple



10. Lists vs Tuples

List

Fixed 

collection

Tuple

Duplicate 

values 

allowed

List or 

Tuple

Unique 

values 

required

Set

Key value 

relationshi

ps

Dictionary

Access by 

index

List or 

Tuple

Access by 

key

Dictionary

Remove 

duplicates

Set

Store a 

record

Dictionary

Store fixed 

coordinates

Tuple

This table is useful, but real programs can be more complicated.

Both lists and tuples are ordered and support indexing.

colors = ["red", "green", "blue"]



Tuple

Use a List When:

Use a Tuple When:

11. Lists vs Sets

colors = ("red", "green", "blue")

The major difference is mutability.

List:

colors.append("yellow")

Tuple:

colors.append("yellow")

The second example produces an error because tuples cannot be modified.

The collection changes.

The collection represents fixed data.

Consider:

numbers = [1, 2, 3, 2, 1]

The list keeps duplicates.

print(numbers)

[1, 2, 3, 2, 1]

A set removes duplicates:

numbers = {1, 2, 3, 2, 1}

The result contains unique values.

{1, 2, 3}

But sets do not provide normal list-style indexing.

This will not work:

numbers[0]

So:



12. Lists vs Dictionaries

13. Dictionary vs Set

Need positions → List

Need uniqueness → Set

Suppose you want to store student information.

You could use:

student = ["Hafsa", 25, "Python"]

But what does index 1  mean?

You have to remember:

0 → name

1 → age

2 → course

A dictionary is clearer:

student = {

    "name": "Hafsa",

    "age": 25,

    "course": "Python"

}

Now you can write:

student["age"]

The code explains itself.

This is one reason dictionaries are extremely important in real applications.

These can sometimes look similar:

skills = {"Python", "JavaScript", "SQL"}

This is a set.

But:

skills = {

    "primary": "Python",



Set

Dictionary

14. Real World Example: Shopping Cart

    "secondary": "JavaScript"

}

This is a dictionary.

The difference is:

Stores values.

Python

JavaScript

SQL

Stores key value relationships.

primary → Python

secondary → JavaScript

Ask:

"Do I need a key for each value?"

If yes, use a dictionary.

Suppose you are building an online store.

You need to store the products currently in a customer's cart.

A simple list can work:

cart = ["Laptop", "Mouse", "Keyboard"]

But what if you need quantity and price?

A dictionary for the whole cart may not be enough by itself.

You could use a list of dictionaries:

cart = [

    {

        "name": "Laptop",

        "price": 150000,

        "quantity": 1

    },

    {



15. Real World Example: User Accounts

        "name": "Mouse",

        "price": 3000,

        "quantity": 2

    }

]

Now:

print(cart[0]["name"])

Output:

Laptop

And:

print(cart[1]["quantity"])

Output:

2

This is an example of combining data structures.

There is no rule saying a program must use only one data structure.

Suppose your application stores multiple users.

A list can store multiple users:

users = [

    {

        "name": "Hafsa",

        "role": "developer"

    },

    {

        "name": "Asim",

        "role": "designer"

    }

]

The outer structure is a list because there are multiple users.

Each user is represented by a dictionary because each user has key value information.

This gives us:



16. Real World Example: Tags

17. Real World Example: Coordinates

18. Real World Example: Application Configuration

List

 ├── Dictionary

 └── Dictionary

This pattern is extremely common when working with APIs and JSON.

Suppose a blog article has these tags:

tags = ["python", "programming", "python", "web"]

If you only care about unique tags:

tags = set(tags)

Now:

{"python", "programming", "web"}

A set is useful because duplicate tags do not make sense in this situation.

Suppose a game stores a player's fixed position:

position = (100, 250)

The values represent:

x = 100

y = 250

A tuple is a reasonable representation of this fixed pair.

You can access:

x = position[0]

y = position[1]

An application may have settings like:

config = {

    "theme": "dark",

    "language": "English",



19. Choosing Based on Access Pattern

    "notifications": True

}

A dictionary works well because every value has a meaningful name.

You can write:

if config["notifications"]:

    print("Notifications enabled")

This is much clearer than:

config[2]

One of the most important programming habits is thinking about how the data will be accessed.

Suppose you frequently need:

users["hafsa"]

A dictionary may be useful if the username is the key:

users = {

    "hafsa": {

        "role": "developer"

    },

    "asim": {

        "role": "designer"

    }

}

Now:

print(users["hafsa"]["role"])

You can directly access the user by key.

But if your main requirement is processing users in order:

users = ["Hafsa", "Asim", "Ali"]

A list may be more appropriate.

So ask:

How will I use this data most often?



20. Choosing Based on Mutability

Mutable

Immutable

21. Choosing Based on Duplicates

Mutability means whether an object can be changed after it is created.

These can be changed:

list

set

dictionary

These cannot be changed:

tuple

For example:

settings = ("dark", "English")

If these values should remain fixed, a tuple can communicate that intention.

Ask:

Can the same value appear more than once?

If yes:

items = ["Python", "Python", "Java"]

A list can store duplicates.

If no:

items = {"Python", "Java"}

A set automatically keeps only unique values.

This makes sets especially useful for:

unique_users

unique_tags

unique_categories

unique_skills



22. Choosing Based on Relationships

23. Performance Matters Too

Suppose you have:

Student → Course

A dictionary naturally represents this:

student_courses = {

    "Hafsa": "Python",

    "Asim": "JavaScript",

    "Ali": "Data Science"

}

You can retrieve:

print(student_courses["Hafsa"])

Output:

Python

The structure matches the relationship.

For beginner programs, choosing based on meaning is usually the most important thing.

As programs become larger, performance also becomes important.

Different data structures have different performance characteristics.

For example, membership checking is often efficient with a set:

skills = {"Python", "JavaScript", "SQL"}

if "Python" in skills:

    print("Found")

A dictionary also provides efficient key-based lookup:

users = {

    "hafsa": "developer",

    "asim": "designer"

}

print(users["hafsa"])



24. Do Not Optimize Too Early

25. A Simple Mental Model

LIST → Collection

TUPLE → Fixed

Lists are useful when order and indexing are important:

numbers = [10, 20, 30, 40]

print(numbers[2])

The important lesson is:

Choose based on the operation your program needs most.

You might think:

"Which data structure is the fastest?"

That is not always the first question.

Start with:

"Which structure represents my data correctly?"

Then consider performance if it actually matters.

For a small list:

students = ["Hafsa", "Asim", "Ali"]

there is usually no reason to overcomplicate the program.

Good programming is not about choosing the most complicated structure.

It is about choosing an appropriate structure.

Remember these four words:

["Python", "Java", "C++"]

Think:

"I have items."

(1920, 1080)

Think:

"These values should stay together and fixed."



SET → Unique

DICTIONARY → Relationship

26. A Decision Tree

{"Python", "Java", "SQL"}

Think:

"I don't want duplicates."

{"name": "Hafsa", "role": "developer"}

Think:

"I need keys and values."

You can use this simple decision process.

Do I need key value relationships?

        |

       Yes

        ↓

   Dictionary

        No

        ↓

Do I need unique values?

        |

       Yes

        ↓

      Set

        No

        ↓

Should the data remain fixed?

        |

       Yes

        ↓

      Tuple

        No



27. Combining Data Structures

Multiple courses → list

Information about each course → dictionary

Multiple students → list

28. Example: haas.dev Resources

        ↓

      List

This is not an absolute rule.

Real applications often combine multiple structures.

Real programs frequently use structures together.

For example:

courses = [

    {

        "name": "Python",

        "students": ["Hafsa", "Asim"]

    },

    {

        "name": "JavaScript",

        "students": ["Ali", "Sara"]

    }

]

Here we have:

List

 ├── Dictionary

 │    └── List

 │

 └── Dictionary

      └── List

Why?

Because the problem has multiple levels:

The structure follows the problem.

Imagine haas.dev needs to represent its resources.

A simple list:



29. Common Mistake: Choosing Based Only on Habit

resources = [

    "Python Basics",

    "Lists",

    "Dictionaries"

]

If each resource has more information:

resources = [

    {

        "title": "Python Basics",

        "category": "Python",

        "level": "Beginner"

    },

    {

        "title": "Lists",

        "category": "Python",

        "level": "Beginner"

    }

]

Now the list stores multiple resources.

Each dictionary stores the information about one resource.

This structure can later be extended:

resources = [

    {

        "title": "Python Basics",

        "category": "Python",

        "level": "Beginner",

        "tags": ["python", "basics", "programming"]

    }

]

Now the tags are represented as a list.

The important lesson is:

Data structures should reflect the shape of the problem.

A beginner may write:



30. Common Mistake: Using a Set When Order Matters

data = []

for almost everything.

Then they keep adding different types of information into the list.

For example:

student = ["Hafsa", 25, "Python", True]

This works, but it is not very descriptive.

A dictionary is often clearer:

student = {

    "name": "Hafsa",

    "age": 25,

    "course": "Python",

    "active": True

}

The second version communicates the meaning of each value.

Suppose you have:

steps = {

    "Open",

    "Login",

    "Dashboard"

}

A set is not the right conceptual choice if the steps must be followed in sequence.

Use a list:

steps = [

    "Open",

    "Login",

    "Dashboard"

]

The list communicates that order matters.



31. Common Mistake: Using a List When Uniqueness 

Matters

32. Common Mistake: Using a Tuple for Data That Changes

33. Common Mistake: Overcomplicating the Structure

Suppose you collect user interests:

interests = [

    "Python",

    "AI",

    "Python",

    "Web Development"

]

If you need unique interests:

interests = set(interests)

Using a set directly can also be appropriate:

interests = {

    "Python",

    "AI",

    "Web Development"

}

Suppose:

tasks = ("Study", "Exercise")

Later you need to add:

Read

A tuple is inconvenient because it cannot be changed.

A list is better:

tasks = ["Study", "Exercise"]

tasks.append("Read")

Choose the structure according to whether the data needs to change.



34. Problem Solving Framework

Step 1: Identify the data

Step 2: Identify the relationships

You do not need:

[

    {

        "data": {

            "items": [

                {

                    "value": "Python"

                }

            ]

        }

    }

]

when this is enough:

["Python"]

More nesting does not automatically mean better code.

Use the simplest structure that correctly represents the problem.

Whenever you face a new programming problem, follow these steps.

Ask:

What am I storing?

Example:

Student information

Ask:

Does each value have a name or key?

If yes:

{

    "name": "Hafsa",

    "age": 25

}



Step 3: Check duplicates

Step 4: Check mutability

Step 5: Check ordering

Step 6: Think about access

35. Mini Project: Student Management System

Ask:

Can the same item appear multiple times?

If uniqueness is required:

set()

Ask:

Will the collection change?

If yes, consider a list, set, or dictionary.

If the collection should remain fixed, consider a tuple.

Ask:

Does the order matter?

If yes, list or tuple may be appropriate.

Ask:

How will I retrieve the data?

By:

index?

key?

membership?

iteration?

Choose the structure that makes the common operation natural.

Let's build a small example.

We need to store multiple students.

Each student has:



Name

Age

Course

Skills

Outer list

Dictionary

Set

We can represent this as:

students = [

    {

        "name": "Hafsa",

        "age": 25,

        "course": "Python",

        "skills": {"Python", "Git", "SQL"}

    },

    {

        "name": "Asim",

        "age": 24,

        "course": "JavaScript",

        "skills": {"JavaScript", "HTML", "CSS"}

    }

]

Why these structures?

There are multiple students.

students = [...]

Each student has named information.

{

    "name": ...,

    "age": ...,

    "course": ...

}

Skills should not contain duplicates.

"skills": {"Python", "Git", "SQL"}

This is a good example of selecting different structures based on different requirements.



36. 5 Minute Challenge

A

B

C

D

Answers

Imagine you are building a food delivery application.

You need to store:

A customer's ordered items, where the order can change.

A customer's fixed GPS coordinates.

Unique food categories.

A restaurant's information such as name, address, and rating.

Choose the appropriate data structure for each.

A:

order = ["Burger", "Fries", "Drink"]

Use a list.

B:

location = (32.1877, 74.1945)

Use a tuple for a fixed pair of values.

C:

categories = {"Pizza", "Burger", "Dessert"}

Use a set.

D:

restaurant = {

    "name": "Example Restaurant",

    "address": "Main Road",

    "rating": 4.5

}

Use a dictionary.



37. Exercises

Exercise 1

Exercise 2

Exercise 3

Exercise 4

Exercise 5

Name

Price

Category

38. Mini Quiz

Question 1

Choose a data structure for storing:

A list of books that a user can add and remove.

Choose a data structure for:

A fixed pair of latitude and longitude values.

Choose a data structure for:

A collection of unique programming languages.

Choose a data structure for:

A user's name, email, and age.

Create a structure for three products.

Each product should have:

Hint:

You will probably need more than one data structure.

Which data structure is best when duplicate values should automatically be removed?

A. List

B. Tuple



Question 2

Question 3

39. Interview Questions

Beginner

1. What is a data structure?

2. What is the difference between a list and a tuple?

3. When would you use a set?

4. When would you use a dictionary?

5. Which Python data structures allow duplicates?

6. Which Python data structure stores key value pairs?

Intermediate

7. Why would you choose a set instead of a list?

8. When is a tuple more appropriate than a list?

9. How does access pattern affect data structure selection?

10. Why are dictionaries useful for representing records?

C. Set

D. Dictionary

Answer: C. Set

Which structure is commonly used for key value relationships?

A. List

B. Dictionary

C. Tuple

D. Set

Answer: B. Dictionary

Which structure is immutable?

A. List

B. Set

C. Dictionary

D. Tuple

Answer: D. Tuple



11. Why are nested data structures common in real applications?

12. Why should programmers avoid unnecessarily complicated data structures?

Practical

13. How would you store multiple user profiles?

14. How would you store unique tags?

15. How would you represent a product with name, price, and category?

16. How would you represent a fixed coordinate pair?

17. How would you choose between a list and a dictionary for user data?

40. Cheat Sheet

LIST

Use when:

• You have a collection of items

• Order matters

• Items may change

• Duplicates are allowed

Example:

["Python", "JavaScript", "Python"]

TUPLE

Use when:

• Data is ordered

• Data should remain fixed

• Values belong together

Example:

(1920, 1080)

SET

Use when:

• Values must be unique

• Duplicate removal is important

• Membership checking is common

Example:

{"Python", "JavaScript", "SQL"}



41. The Most Important Mental Model

DICTIONARY

Use when:

• Data has keys and values

• You need named access

• You are representing a record

Example:

{

    "name": "Hafsa",

    "age": 25

}

Do not memorize:

List = this

Tuple = this

Set = this

Dictionary = this

Instead, ask questions.

Do I need keys?

        ↓

    Dictionary

Do I need uniqueness?

        ↓

       Set

Do I need fixed data?

        ↓

      Tuple

Otherwise

        ↓

       List

Then ask:

How will this data be used?



42. Key Takeaways

A data structure is a way of organizing data.

Choosing the right structure depends on the problem.

Use a list for changeable ordered collections.

Use a tuple for fixed ordered collections.

Use a set when uniqueness matters.

Use a dictionary for key value relationships.

Think about duplicates.

Think about mutability.

Think about order.

Think about how the data will be accessed.

Real applications often combine multiple data structures.

The simplest structure that correctly represents the problem is usually a good starting 

point.

Data structure selection is a problem solving skill, not just a syntax skill.

That question often gives you the answer.

Good programmers don't just store data. They choose a structure that makes working 

with that data easier, clearer, and more efficient.

Visit haas.dev for more resources and guides.

https://dev-roast-app.vercel.app

https://dev-roast-app.vercel.app/resources

https://dev-roast-app.vercel.app/
https://dev-roast-app.vercel.app/resources

