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	Grade Level
	Middle School

	Duration
	4 Class Periods

	CS Standards Addressed
	


Introduction
The internet is often described as an invisible “cloud,” but in reality it is a vast system of interconnected networks that move information through physical paths using clear rules. In this multi-day lesson package, students explore how the internet works by investigating how information is broken into parts, routed through networks, checked for errors, and delivered reliably across long distances. Rather than starting with abstract definitions, students build understanding through hands-on games, role-play, and discussion that model how real computer networks function.
Across a sequence of interactive activities, students examine key networking concepts such as packet delivery, routing, reliability, congestion, and deadlock. Activities like Tablets of Stone and Parity Magic help students understand how computers detect mistakes and recover when information is lost or arrives out of order, while games such as The Orange Game, Mail Game, and Muddy City allow students to experience how network structure and coordination affect the flow of information. By connecting physical simulations to real-world systems like traffic, delivery routes, and the internet itself, students develop a grounded understanding of how networks are designed and why thoughtful routing matters.
This lesson emphasizes systems thinking, collaboration, and problem-solving, helping students move beyond surface-level ideas of the internet and toward a deeper understanding of how information travels, where it can break down, and how engineers design networks to keep the world connected. 
This lesson package includes:
· Discussion Questions by Lesson
· Tablets of Stone Activity Instructions
· Parity Magic Activity Instructions
· The Orange Game Activity Instructions
· The Mail Game Activity Instructions
· The Muddy City Activity Instructions






Lesson Agenda

Class 1 – Introduction to the Internet
Objective: Students will learn that the internet is a collection of large, global, interconnected networks.
	Time
	Activity
	Notes

	5 minutes
	Warm-up
	Class question (ask or write on board): How has technology, especially the rise of smartphones and constant internet connectivity, changed our relationship with the world?

	15 minutes
	Video: 
Andrew Blum: What is the Internet, really?
	https://www.youtube.com/watch?v=XE_FPEFpHt4&t=38s 

	20 minutes
	Class Discussion
	Lead a class debrief highlighting the video’s key points and demystifying the internet.



Class 2 – Introduction to Routing
Objective: Students will explore how information is broken into parts and sent across a network. They will understand how routing rules help messages arrive correctly, even when parts are lost or out of order.
	Time
	Activity
	Notes

	5 minutes
	Warm-up
	Class question (ask or write on board): What do you think happens inside the internet when you click to load a webpage or video? Where does the information actually go before it appears on your screen?

	10 minutes
	Code.org Video: 
The Internet - Packets, Routing & Reliability
	https://www.youtube.com/watch?v=AYdF7b3nMto&list=PLzdnOPI1iJNfMRZm5DDxco3UdsFegvuB7&index=5

	25 minutes
	Activity: Tablets of Stone
	Splitting into pairs, students attempt to send a message between two pairs of students using “tablets” that can hold only a limited number of characters. Messages must be split across multiple tablets and sent through a “messenger,” who may deliver tablets out of order or fail to deliver them at all. As students experience these communication breakdowns, they design and test rules (such as numbering tablets or sending confirmations) to improve reliability, and connect their solutions to communication protocols used in packet-switched networks like the Internet’s TCP/IP.
· Note: this activity will require teacher preparation. See activity sheet for details.



Class 3 – How Computers Check for Mistakes
Objective: Students will explore how computers use parity to detect errors in data. They will explain how adding extra information can help identify mistakes when information is sent or changed.
	Time
	Activity
	Notes

	5 minutes
	Warm-up
	Class question (ask or write on board): Have you ever sent a message that came out wrong or confusing? What do you think happened?

	20 minutes
	Activity: Parity Magic Demonstration
	In this whole-class activity, students use a grid of black-and-white cards to model how computers detect errors in transmitted data. After arranging cards randomly in a grid, the teacher adds an extra row and column so that every row and column contains an even number of black cards (even parity). When a single card is secretly flipped, students identify the changed card by finding the row and column that no longer follow the parity rule. Through this process, students connect the physical cards to binary data and explore how parity bits help computers detect errors in data storage and transmission.
· Note: this activity will require teacher preparation. See activity sheet for details.

	15 minutes
	Class Discussion
	Recap/discuss takeaways with students about yesterday’s Tablets of Stone Activity and today’s Parity Magic activity.



Class 4 – Navigating Networks: Routing & Deadlock
Objective: Students will investigate how messages move through networks with different connections. They will explain why some routes get stuck and how better network design helps information flow.
	Time
	Activity
	Notes

	5 minutes
	Warm-up
	Class question (ask or write on board): How do you think a message finds its way from your phone or computer to another?

	20 minutes
	Activity: The Orange Game
	In this cooperative, whole-class activity, students sit in a circle and pass labeled objects (such as oranges or tennis balls) to model how data moves through a network. Each student aims to collect the objects labeled with their own letter, but must follow strict passing rules: objects may only be passed to an adjacent neighbor and only into an empty hand. As students work toward the shared goal, they experience how congestion and “greedy” behavior can cause deadlock. The activity helps students understand routing, resource sharing, and why coordination is necessary for networks (both human and computer-based) to function reliably.
· Note: this activity will require teacher preparation. See activity sheet for details.

	15 minutes
	Class Discussion
	Lead a discussion recapping this activity and introducing routing as the process of choosing paths to move data or resources through a network. 



Class 5 – Navigating Networks: Routing & Deadlock (Continued)
Objective: Students will apply their understanding of routing and network structure to more complex scenarios. They will analyze how congestion and limited paths affect information flow in real-world networks.
	Time
	Activity
	Notes

	5 minutes
	Warm-up Discussion
	Recap the highlights from the networking conversation yesterday and explain to students that they are going to do some hands-on activities to practice acting out networking and routing tasks today.

	15 minutes
	Activity: The Mail Game + Class Discussion
	Activity: Students work independently or in pairs to deliver letters by sliding them along routes to matching, same-colored houses. Using three different network layouts with varying numbers of connections, students explore how network structure affects the efficiency of delivery.

Discussion: After completing the activity, engage students in a discussion about which network configurations were easier to navigate and why. The discussion should connects the game to real-world systems such as traffic and delivery routes, and to computer networks, highlighting how increased connectivity between devices can make information delivery more efficient on the internet.
· Note: this activity will require teacher preparation. See activity sheet for details.

	20 minutes
	Activity: The Muddy City
	Individually, students are given a map of a city with houses connected by muddy roads, each labeled with a cost. Their task is to decide which roads to pave so that every house can be reached from any other house while using the fewest paving stones possible. Working individually or as a class, students test different combinations of roads and compare solutions, discovering that multiple optimal solutions can exist.
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