AOIT Computer Networking
Lesson 2 Introduction to Networking
AOIT Computer Networking
Lesson 2
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Introduction to Networking
In this lesson, students learn to differentiate between digital and analog communication, and then they apply their knowledge to creating and interpreting their own digital and analog signals. Students study how data travels across a network in packets, and they learn the basics about protocols such as IP and TCP that make packet-switching technology work.
This lesson is expected to take 3 class periods.
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Lesson Framework
Learning Objectives
Each student will:
Compare and contrast analog and digital communication*
Create and interpret messages using analog and digital methods (modulation and Morse code)
Explain how messages are delivered using IP packet switching*
*This is one of the 16 key learning objectives assessed by the NAFTrack Certification end-of-course exam for this course.
Academic Standards
The relevant Common Core State Standards are too extensive to list here but are an important basis for this lesson. For details, please refer to the separate document “Correlations to the Common Core Standards” (available in the Course Planning Tools section of the course materials).
Demonstrate the use of telecommunications terminology, tools and test equipment (Common Career Technical Core 2012, AR-TEL 1)
Exhibit a positive attitude toward using technology that supports collaboration, learning, and productivity (ISTE NETS for Students 2007, 5b)
Understand and use technology systems (ISTE NETS for Students 2007, 6a)
Assessment
	Assessment Product
	Means of Assessment 

	Short-answer quiz (Teacher Resource 2.2)
	Answer Key: Introduction to Networking Quiz (Teacher Resource 2.3)


Prerequisites
Basic knowledge of analog and digital signals
Instructional Materials 
Teacher Resources
Teacher Resource 2.1, Presentation and Notes: Analog and Digital Signals (includes separate PowerPoint file)
Teacher Resource 2.2, Quiz: Introduction to Networking 
Teacher Resource 2.3, Answer Key: Introduction to Networking Quiz
Teacher Resource 2.4, Key Vocabulary: Introduction to Networking
Student Resources
Student Resource 2.1, Reading: Analog and Digital Signals
Student Resource 2.2, Assignment: Creating Analog Signals
Student Resource 2.3, Assignment: Creating Digital Signals 
Student Resource 2.4, Reading: How Data Travels on a Computer Network
Student Resource 2.5, Illustration: Packet-Switching Network
Equipment and Supplies
LCD projector and computer for PowerPoint presentation
Blackboard, whiteboard, or flip chart
Envelopes 
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Lesson Steps
	Step
	Min.
	Activity

	
	
	class period 1

	1
	25
	Dramatization: IP Packet-Switched Network
This activity introduces students to the concept of how IP packet-switched networks function. It focuses on the following college and career skills:
Demonstrating teamwork and collaboration
Demonstrating adaptability and flexibility
Group students into teams of three. Have each team choose a name. Explain that each team represents a small network (or a local area network), and all the groups together will form a small intranet that connects all of the small networks. Each group needs to choose one member to play the role of the router, which will “route” messages, and the other group members will play the role of computers that are on the network.  
Ask each “router” to make a sign with the team name, and ask the “computers” to decide on a message they want to communicate that runs up to three sentences long. Instruct them to write each sentence on a different sheet of paper and to stuff each sheet into a separate envelope. Tell students to address the envelopes to another team by name, to write the name of the team it is coming from as the return address, and to number each envelope based on which part of the message it contains (for example, “1 of 3,” “2 of 3,” and “3 of 3”). 
Explain to students that those who are computers must pass their envelopes to their team router. The router student must pass the envelopes to the closest other router in the direction of the envelope’s destination. Routers must pass envelopes along to other routers until all envelopes have reached their destination. Tell students that they need to perform this activity in absolute silence. Then, give them a signal to begin.  
During the activity, inform one of the routers that he or she is now broken and can no longer pass messages. Other routers will still be able to pass messages to the nearest router by going around that broken router. Next, inform one router to randomly drop a couple of the messages that it receives.
When each team has received all the envelopes for a message, instruct the students to reassemble the message based on the envelopes’ addresses. Note that one or two messages should be incomplete.
Have teams discuss their experience of the activity by answering questions:
Did you decode a message properly? If not, why not?
When one of the routers broke, did that prevent messages from reaching their destination? 
Did you receive an incomplete message? If so, what should you do about that?
How do you think the activity would be different using real computers?  
Make sure students understand that computer networks use routers to route information, and then tell students that they have just demonstrated how a packet-switching network operates. Ask students to suggest reasons why this is called packet switching, and if necessary help them to come up with the idea that packets of information are switched from router to router to get to their destination.
Tell students that they will be learning more about packet-switching networks in this lesson. But first, so that they really understand how the packets are transported, they will learn to differentiate between analog and digital signals and how such signals transport information across networks. 

	2
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	25
	Presentation: Analog vs. Digital Signals
This activity gives students an in-depth look at data transmission methods and how they apply to analog and digital signals. It also develops students’ listening and note-taking skills.
To prepare, make notes to guide class discussion using Teacher Resource 2.1, Presentation Notes: Analog and Digital Signals. Have Teacher Resource 2.1, Presentation: Analog and Digital Signals (separate PowerPoint file), ready to show as a full-screen slideshow using an LCD projector. 
Tell students that this presentation explores the difference between analog and digital communication. Write Digital and Analog on the board and have students suggest what comes to mind—which objects use analog signals and which use digital signals. A clock is a good example to use, because “old-fashioned” clocks with hands that move in a clockwise direction are analog clocks; the change is continuous and slow over time. A digital clock uses LEDs to show the time in numerals; the time changes instantaneously from minute to minute. If you could visualize the difference in terms of a wave, the analog clock would be represented by a continuous wave and the LED clock would be represented by a wave that moves in square steps. Students will see examples of these waves in the presentation.   
Tell students to make two columns on a page of their notebook, one labeled Analog and the other labeled Digital. Tell them to take notes on this chart during the presentation, noting what they learn in the appropriate column. They should write down information about exactly what defines each type of signal.
If you have the technology to use apps in your classroom, consider instructing students to take notes on their tablet or mobile device using apps like OneNote Class Notebook or Evernote.
Present the slideshow. Use the notes you prepared and the questions on the slides to encourage class discussion. 
This presentation is duplicated as Student Resource 2.1, Reading: Analog and Digital Signals. If an LCD projector is unavailable, students can read the presentation, answer the discussion questions in their notebook, and discuss their answers as a class. This student resource is also useful for review.
After the presentation, divide the class into pairs or groups of three and have them compare their notes for completeness and accuracy. Invite each pair or triad to share their thoughts and questions.
Remind students that analog and digital signals are at the base of all network communication, and they need a clear understanding of these concepts before they can start putting networks together.

	
	
	CLASS PERIOD 2

	3
	20
	Creating Messages: Digital and Analog Signals
This activity is designed to give students an opportunity to understand digital and analog signals, requiring them to translate messages into both types of signals and then decode their teammates’ signals. 
Refer students to Student Resource 2.2, Assignment: Creating Analog Signals, and Student Resource 2.3, Assignment: Creating Digital Signals. Assign half the students the analog activity and half the digital activity. Instruct students to use the numerical ciphers and Morse code, as provided, to create messages on their worksheets.
When students have finished their messages, instruct them to swap with a partner who has the other kind of signal and decode the partner’s message.  
After students have finished decoding, ask them to report on the success or problems they had with coding or decoding signals, and answer any questions. To gauge, student understanding, you may find it useful to collect and mark this assignment for credit/no credit.
Tell students that this activity provides a good foundation for keeping their understanding of analog and digital signals straight throughout the course.

	4
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	30
	Reading: How Data Travels on a Computer Network
The purpose of this activity is to solidify students’ understanding of a packet-switching network.
To introduce this reading, ask students to share what they remember about packet switching from the dramatization they did at the beginning of this lesson. 
Next, using your computer connected to an LCD projector, show and discuss this short online video about circuit switching versus packet switching to explain what a packet contains and how it is transported from one computer or network to another: 
https://youtu.be/uBpacYBwYwM 
Answer any questions students have about the video, and then refer students to Student Resource 2.4, Reading: How Data Travels on a Computer Network. Explain that this reading will give them more information about how data packets travel on the Internet. 
Before they begin reading, ask students to look at Student Resource 2.5, Illustration: Packet-Switching Network. Explain that as they read, they need to think about how they would illustrate a packet-switching network. They should highlight words or ideas in the reading that they want to include in their illustration. Point out the elements listed on the resource that students should include in their illustration. Tell students that when they complete the reading, they can go ahead and draw their illustration. Answer any questions students have about the reading or the illustration. Tell students they should come to the next class period ready to share their illustration with the class. If necessary, ask students to finish their illustration for homework.
Also inform students that in the next class period, there will be a quiz on all of the information they have learned about networking in this lesson.
Point out to students that understanding these basic concepts about how data travels across the network provides a foundation for everything they will learn about networking in this course. 

	
	
	CLASS PERIOD 3

	5
	15
	Review: Packet-Switching Network Illustrations
In this activity, students review what they know about packet-switching networks before the quiz.
Ask students to gather in groups of four and share their illustrations of packet switching (Student Resource 2.5) with each other. As they look at each other’s illustrations, ask them to point out any parts that are missing or inaccurate. Also ask each group to choose the illustration that they think is most effective and share it with the class. As groups show their illustrations, take the time to ask them questions about them, and make sure students have a clear understanding of how packet-switching networks work. Point out to students that this exercise is a very good way to review for the quiz, and invite them to ask any outstanding questions.

	6
	35
	Quiz: Introduction to Networks
This quiz helps students review the information learned in the lesson, and it helps you evaluate what they have learned.   
Before passing out the quiz, ask students to gather their notes from this lesson and take about five minutes to work in pairs, posing questions to each other about the different concepts they have learned about. Point out that the quiz will cover information about analog and digital signals in addition to information about packet-switched networks. Then ask students to put their notes away.
Pass out Teacher Resource 2.2, Quiz: Introduction to Networking, and tell students they have 20 minutes to complete the quiz. 
After all students have handed in their quizzes, go over the answers as a class, and answer any questions students have. Use Teacher Resource 2.3, Answer Key: Introduction to Networking Quiz, to assess the quizzes.
To conclude the lesson, ask students to call out the important concepts they have mastered in this lesson, and write a list on the board. Remind students that these concepts are the basis for the work they will do in this course.
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