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Lesson 3
History of Networks
In this lesson, students learn about the history of communication networks and technologies, including the telegraph, wireless radiotelegraphy, AM/FM radio, broadcast television, and the first computer networks such as ARPANET. Students also learn how to use the traceroute command to investigate the route that data packets take across the Internet backbone, from node to node, on their way to a destination.
This lesson is expected to take 3 class periods.
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Lesson Framework
Learning Objectives
Each student will:
Categorize historical networks according to analog and digital technologies
Compare and contrast early digital technologies to modern digital technologies
Identify key information about historical networks, including how they functioned, whether the technology was analog or digital, and the advantages and limitations of each
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).
Understand and use technology systems (ISTE NETS for Students 2007, 6a)
Exhibit a positive attitude toward using technology that supports collaboration, learning, and productivity (ISTE NETS for Students 2007, 5b)
Describe trends in emerging and evolving computer technologies and their influence on IT practices (Common Career Technical Core 2012, IT 6)
Identify how computers are used in different areas of work, school and home (IC3 GS4 2012, Living Online)
Assessment
	Assessment Product
	Means of Assessment

	A quiz on concepts related to the history of networking (Teacher Resource 3.4)
	Answer Key: History of Networks Quiz (Teacher Resource 3.5)


Prerequisites
Understanding of the differences between analog and digital signals
Background information on digital packet switching
Instructional Materials 
Teacher Resources
Teacher Resource 3.1, Presentation 1 and Notes: Evolution of Networks (includes separate PowerPoint file)
Teacher Resource 3.2, Presentation 2 and Notes: Internet History (includes separate PowerPoint file)
Teacher Resource 3.3, Answer Key: Historical Networks Notes
Teacher Resource 3.4, Quiz: History of Networks
Teacher Resource 3.5, Answer Key: History of Networks Quiz
Teacher Resource 3.6, Key Vocabulary: History of Networks
Student Resources
Student Resource 3.1, Interview: Network Experiences
Student Resource 3.2, Note Taking: Historical Networks 
Student Resource 3.3, Reading: Evolution of Networks 
Student Resource 3.4, Defining Format Chart: Internet 
Student Resource 3.5, Reading: Internet History 
Student Resource 3.6, Worksheet: Traceroute Activity
Equipment and Supplies
Computer with Internet access
LCD projector and computer for PowerPoint presentations
Blackboard, whiteboard, or flip chart
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Lesson Steps
	Step
	Min.
	Activity

	
	
	class period 1

	1
	20
	Pair Interview: Impact of Cell Phones and the Internet
This activity helps students put their experience with modern networks into perspective and reflect on how much they rely on cell phones and the Internet. 
Ask students to pair up and interview each other using the questions in Student Resource 3.1, Interview: Network Experiences. Students should record their partner’s answers. 
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 using apps like OneNote Class Notebook or Evernote.
Place students in groups of four or five and ask students to share their partners’ answers with the rest of the group. After students discuss their personal use and reliance on technology in their groups, bring the class together and point out that the Internet and cell phones are relatively new inventions. Historically, people have not had access to instant communication over long distances. Explain that in the next activity, students will learn about some of the older methods that were developed to help people communicate faster.

	2
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	30
	Presentation: Evolution of Networks 
This activity gives students an in-depth look at the purpose of networks in general and at the types of networks that have aided long-distance communication throughout history. Students will learn about optical telegraphy and radiotelegraphy, as well as broadcast media such as TV and radio. The activity also develops students’ listening and note-taking skills.
To prepare, make notes to guide class discussion using Teacher Resource 3.1, Presentation 1 Notes: Evolution of Networks. Have Teacher Resource 3.1, Presentation 1: Evolution of Networks (separate PowerPoint file), ready to show as a full-screen slideshow using an LCD projector.
Review Student Resource 3.2, Note Taking: Historical Networks, with the students, and instruct them to take notes on this resource during the presentation. 
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 3.3, Reading: Evolution of Networks. 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 groups of three and have them compare their notes for completeness and accuracy. Invite each group to share their thoughts and questions.
Use Teacher Resource 3.3, Answer Key: Historical Networks Notes, as a guide for the discussion.

	
	
	CLASS PERIOD 2

	3
	20
	Defining Format: Working Definition of the Internet 
In this activity, to prepare for learning about the origins of the Internet, students develop a working definition of Internet, based on their experience of how the Internet works and what it can do. This activity focuses on the following college and career skill:
Prioritizing and completing tasks without direct oversight
Using Student Resource 3.4, Defining Format Chart: Internet, introduce the Defining Format definition tool to students. Explain that they will be writing their own definitions of the term Internet by defining what “category” the Internet falls into and then describing its characteristics. Go over the example for the term noun. Explain that the category is “part of speech” and that one characteristic is “identifies a person, place, or thing.” Contrast the definition of a noun with that of a verb (“a part of speech that describes an action”), or an adjective (“a part of speech that describes the characteristics or features of a noun”).
Have students get into groups of three or four and talk about what the Internet is and what we can use it for. Ask them to fill in the Category and Characteristics columns in the Defining Format chart as a group, and then to hang their Defining Format chart on the wall. After students have posted their charts, read the definitions aloud, and give students a chance to agree or disagree with what they hear.
If necessary, suggest additional categories and characteristics to students. For example, in the Category column, you could put “is a network of networks that,” and in the Characteristics column, you might have items such as the following:
Allows people to store, share, and access files globally
Uses digital and electronic communications
Routes information in the fastest paths across connecting networks
Tell students they will be learning more about what the Internet is and may decide to revise their definitions after that. Leave the definitions up during the presentation in the next activity. After learning about the development of the Internet, students will have a chance to review and revise their definitions based on new knowledge.

	4
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	30
	Presentation: Internet History 
This activity gives students an in-depth look at the development and basic architecture of the Internet.
To prepare, make notes to guide class discussion using Teacher Resource 3.2, Presentation 2 Notes: Internet History. Have Teacher Resource 3.2, Presentation 2: Internet History (separate PowerPoint file), ready to show as a full-screen slideshow using an LCD projector.
Write the following terms on the board, and ask students to take notes in their notebook concerning what they learn about these terms during the presentation:
network of networks
World Wide Web
Present the slideshow. This presentation is also duplicated as Student Resource 3.5, Reading: Internet History, to use according to your preferences.
After the presentation, divide the class into pairs and have them compare their notes for completeness and accuracy. Invite each pair to share their thoughts and questions.  
Let students know that they will have a quiz in the next class period on the history of networks and the Internet, so they may want to review both presentations for homework.

	
	
	CLASS PERIOD 3

	5
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	20
	Activity: Using Traceroute to Explore Internet Architecture  
In this activity, students learn about routing information across the Internet by tracing the route that data takes as it travels to a far-off place. This activity focuses on the following college and career skills:
Effectively using technology relevant to a profession
Prioritizing and completing tasks without direct oversight
Refer students to the directions in Student Resource 3.6, Worksheet: Traceroute Activity. Explain that by using the traceroute command, they can trace the route that a data packet takes as it travels from node to node on the Internet to its destination. (The traceroute command is abbreviated as tracert on the command line.) 
Instruct students to work individually or in pairs and to use their computers to complete the worksheet, identifying what routes the data packets take. At the end of the activity, have students report out to the class what they learned about connectionless networks, the Internet, and routers.
Note: If students are blocked from using the command prompt in your school, they will not be able to issue the traceroute command. An alternative is to turn this into a guided practice activity. Display your computer screen on an LCD projector and run traceroute to http://www.google.com/ from your computer. Students can follow along on Student Resource 3.6, Worksheet: Traceroute Activity, filling in what they discover during this guided practice.

	6
	10
	Review: Revising the Definition of the Internet 
In preparation for the quiz, students review their definitions of Internet (Student Resource 3.4, Defining Format Chart: Internet) and make revisions based on what they learned in the presentation and the traceroute activity.
Remind students that they will be having a quiz following this review activity. Instruct them to start their review by revising the Defining Format definition of Internet they created on Student Resource 3.4. After students have two or three minutes to make revisions, ask them to share their revisions with the class, and answer any questions.
To conclude the review, give students a few minutes to look through their notes for this lesson, and answer any questions they have.

	7
	20
	Quiz: History of Networks
This quiz is designed to assess the students’ understanding of the basic concepts from this lesson.
Give students Teacher Resource 3.4, Quiz: History of Networks, and ask them to answer each question in one to three sentences. After all students hand in their quizzes, discuss the answers to the questions with them, and clear up any remaining questions about the history of networks.
Assess this quiz using Teacher Resource 3.5, Answer Key: History of Networks Quiz.
To conclude the lesson, ask students to write a sentence in their notebook saying what they think was the most important invention in network communication. If time permits, have students share their answers and give reasons for their choices.
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