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PATHWAY:  

Computer Networking
COURSE:  

Networking Systems
UNIT 4: 

Connecting to the Internet through an ISP
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Annotation: 
This unit includes references to the Cisco Networking Academy Discovery curriculum and Instructor Interactive course guides. http://cisco.netacad.net

Grade(s):  

	
	9th

	
	10th

	X
	11th

	X
	12th


Time:  

10 Hours
Prepared by: 

Douglas L. Arnold / Cisco Networking Academy
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
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GPS Focus Standards: 

BCS-NTS-4. Students will demonstrate knowledge of the basics of token bus, Fiber

Distributed Data Interface (FDDI), and Wireless LAN technology.

a. List the advantages of fiber-optic cable as compared to copper core cable.

b. Explain the properties of light associated with fiber-optic cable.

c. Describe the characteristics of fiber-optic cable transmission.

d. Describe the difference between multimode and single-mode fiber-optic cable.

e. List the characteristics and specifications of the IEEE 802.3 fiber-optic standards.

f. List the characteristics and specifications of the FDDI standard.

g. Describe the principles of radio wave transmission.

h. Describe the three transmission techniques used in radio wave-based transmission.

i. Identify the characteristics of the U-NII classifications.

j. Identify the key characteristics of the IEEE 802.11 wireless networking standards.

k. Describe the CSMA/CA access method.

l. Identify the key characteristics of the Bluetooth standard.

m. Explain how cellular technology works.

n. Describe the two types of microwave networks.

o. Describe the two types of infrared transmission.

p. List the advantages and disadvantages of wireless networking.

q. Explain the purpose of the SSID.

GPS Academic Standards:
ELA10RC3 The student acquires new vocabulary in each content area and uses it correctly.
ISTE/NETS:
ITEA - 5. Students will develop an understanding of the effects of technology on the environment.

ITEA - 8. Students will develop an understanding of the attributes of design.

ITEA - 12. Students will develop the abilities to use and maintain technological products and systems.

ITEA - 17. Students will develop an understanding of and be able to select and use information and communication technologies.
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Enduring Understandings: 
Students will identify the fundamental principles and the installation, configuration, optimization, and upgrade of local area networks, client server relationships and network services. Students will also identify the tools, diagnostic procedures, and troubleshooting techniques for maintaining computer networks components, as well as for performing preventive maintenance.

Essential Questions: 
1.1.1. Can you visualize the Internet as a worldwide collection of computer networks, cooperating with each other to exchange information using common standards?
1.1.2. Can you identify several major International organizations help manage the Internet by working together to develop common standards?
1.1.3. Can you identify the role of the Internet Service Provider (ISP) in providing access to the Internet?
1.1.4. Can you identify internet access technologies (types and level of service)?
1.1.5. Can you identify the criteria for choosing an ISP?
1.1.6. Can you identify how Internet Protocol (IP) software allows communication between hosts on the Internet?
1.1.7. Can you identify that  IP, like all Internet protocols, is defined by documents called Request for Comment (RFC)?
1.1.8. Can you identify that IP packets contain source and destination addresses to ensure information successfully moves from sending/destination host?
1.1.9. Can you identify how ISPs assign IP addresses to user networks?
1.1.10. Can you identify how packets travel over a network?
1.1.11. Can you identify "Ping" and "traceroute" utilities monitor packets as they move across the Internet?

1.1.12. Can you identify the "cloud" as a conceptual model for the interconnected NOC's?
1.1.13. Can you identify the myriad of devices used to route packets through the Internet and the role of the ISP in the process?
1.1.14. Can you identify the type of equipment used by ISPs?
1.1.15. Can you identify differences between home/small business networks and high volume ISP networks?

1.1.16. Can you identify the many types of media for connecting to and communicating across the Internet including twisted pair cables, coaxial cable, and optical fiber cable?  They each have common terminations and specific situations in which they are used.

1.1.17. Can you identify the selection of cable type to support network objectives?
1.1.18. Can you identify data transfer attributes and bandwidth varying by media type?

1.1.19. Can you identify the importance of cabling standards as a set of guidelines for the installation and testing of network cables?
1.1.20. Can you recall UTP cable as the most commonly used cable in network installations?
1.1.21. Can you identify the different termination requirements for "like" and "unlike" devices?
1.1.22. Can you identify cable termination, testing, and troubleshooting?
1.1.23. Can you identify the importance of properly documenting cabling installations?
Knowledge and Skill from this Unit:  
1.1.1. Students will be able to construct a conceptual model of the Internet as a conglomerate of cooperating independent technology users and providers.

1.1.2. Students will be able to introduce the role of an ISP, define the technologies, and summarize the standards that enable users to connect to the Internet.

1.1.3. Students will be able to define and differentiate ISP services, and assist students in developing criteria based on individual, SOHO, large corporation performance needs and cost.

1.1.4. Students will be able to conceptualize the IP packet as a container of information or data 

1.1.5. Students will be able to identify the structure of an IP packet including source and destination addresses

1.1.6. Students will be able to define IP as a method in which data is sent from one host to another over the Internet

1.1.7. Students will be able to explain how IP packets move from the source host to the destination host through ISPs

1.1.8. Students will be able to demonstrate "ping" and "traceroute" utilities as tests for network connectivity
1.1.9. Students will be able to develop the concept of an "Internet cloud" as a model for the Internet

1.1.10. Students will be able to compare multiple devices used by ISPs to route information over the Internet

1.1.11. Students will be able to summarize the role of the ISP in enabling the Internet to function

1.1.12. Students will be able to compare the home/small business network with the ISP network

1.1.13. Students will be able to identify the environmental and structural requirements for an ISP NOC
1.1.14. Students will be able to differentiate between the three cabling alternatives of twisted pair, coaxial, and fiber.

1.1.15. Students will be able to explain how data is transmitted across the different media.

1.1.16. Students will be able to compare network media in terms of flexibility, cost, reliability, and distance.

1.1.17. Students will be able to summarize the concept of bandwidth and differentiate among each of the media types in supporting bandwidth across the Internet.
1.1.18. Students will be able to explain cabling and cabling standards in Ethernet networks  

1.1.19. Students will be able to differentiate between 568a and 568b wiring schemes

1.1.20. Students will be able to differentiate straight-through from cross-over cables and identify the different termination requirements for differing types of equipment

1.1.21. Students will be able to demonstrate proper techniques for constructing multiple cable configurations 

1.1.22. Students will be able to demonstrate proper techniques for terminating cable to a RJ-45, patch panel, and wall mount

1.1.23. Students will be able to identify and use testing protocols and equipment to test Ethernet cabling

1.1.24. Students will be able to troubleshoot problems encountered through cable testing procedures

1.1.25. Students will be able to demonstrate proper procedures for documenting networks
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Assessment Method Type: 

	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

_X_ Unit test

	X
	Group project

	X
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ Observe students working with partners

_X_ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ Partner and small group discussions

_X_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	X
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

_X_ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Unit 4 Assessment: Online assessment http://cisco.netacad.net
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Instructional planning: 
LESSON 1:  THE INTERNET AND HOW WE CONNECTED TO IT 

1.
Identify the standards. Standards should be posted in the classroom.
2.
Review Essential Question(s). Post Essential Questions in the classroom. 

3.
Identify and review the Unit Anticipation Guide / Unit Study Guide or Unit Vocabulary
4.  Teaching Goals 4.1: Your Challenge as a Teacher in This Section Is To:
1.1.1. Enable students to construct a conceptual model of the Internet as a conglomerate of cooperating independent technology users and providers.

1.1.2. Introduce the role of an ISP, define the technologies, and summarize the standards that enable users to connect to the Internet.

1.1.3. Define and differentiate ISP services, and assist students in developing criteria based on individual, SOHO, large corporation performance needs and cost.

5.
Activities: 


Reference interactive course guide (ICG):

· Review How to Teach: 4.1 ICG

· Review Critical Concepts 01: 4.1 ICG

· Review Critical Concepts 02: Misconceptions and Errors 4.1 ICG

· Review Discussion 1-4 ICG 4.1

· Reflection 4.1: Assignments

Reflections Activity:

1.
Remind students that "traditional" host computers are not the only devices capable of connecting to the Internet.  Playstation 3 has sold almost a million units all capable of online play; Xbox Live has over 2,000,000 members playing online games, and doctors in developing countries use PDA’s to access specialists from around the globe.  We know how traditional computer hosts connect to networks with NIC cards - challenge students to determine how video game systems, PDA's, and the myriad of other devices connect to the Internet.  Do they have elements shared by traditional computer hosts?  What do they do differently?  Students should research the components available within these (or other devices of your choice) and report to the class on their discovery.

2.
Have students investigate available ISP’s in your area in each of the following categories - telephony including dial-up and DSL, satellite, cable, and leased-lines.  One easy way to support this investigation is with the use of http://www.thelist.com/.  They should identify the following information for each provider:  upload/download speeds, media, price of service, bundled services (which may include telephony, web space, file storage, virus scanning, email accounts, child protection tools (internet filters), video on demand)), customer support, and number of networked hosts supported) and other factors that that they believe are important to making a decision.  Students should prepare a chart in Excel or Word that contrasts the available services. 

3.
Students should broaden their search to determine which ISP’s operate globally.  The instructor may choose to assign particular countries of interest.  It may be of interest to focus on developing countries where there is minimal Internet connectivity, including limited high -speed access, so as to perform comparisons of service across the world.

4.
This is a higher order activity for students who might be interested in Internet Exchange Points (IXP) as a location for a POP.  Ask students to research the role that IXP's play in Internet access and expansion in countries around the world and then prepare a short (one-page) report of their findings.  These two sites will give them a place to start.  http://www.answers.com/topic/internet-exchange-point  and http://en.wikipedia.org/wiki/Internet_exchange_point.  (It will be interesting to return to this topic upon the introduction of Internet clouds in 4.3).

5.
Show students the CNET Bandwidth Meter Speed Test to determine the download speed of an Internet link. http://reviews.cnet.com/7004-7254_7-0.html.  Explore with them other utilities that can be used for monitoring Internet performance in a SOHO.
LESSON 2: SENDING INFORMATION ACROSS THE INTERNET

1.
Identify the standards. Standards should be posted in the classroom.

2.     Review Essential Question(s). Post Essential Questions in the classroom. 

3.
Identify and review the Unit Anticipation Guide / Unit Study Guide or Unit Vocabulary
4.     Teaching Goals 4.2: Your Challenge as a Teacher in This Section Is To:

1.1.1. Conceptualize the IP packet as a container of information or data 

1.1.2. Identify the structure of an IP packet including source and destination addresses

1.1.3. Define IP as a method in which data is sent from one host to another over the Internet

1.1.4. Explain how IP packets move from the source host to the destination host through ISPs

1.1.5. Demonstrate "ping" and "traceroute" utilities as tests for network connectivity
3.  
Activities:


Reference interactive course guide (ICG):

· Review How to Teach: 4.2 ICG

· Review Critical Concepts 01: 4.2 ICG

· Review Critical Concepts 02: Misconceptions and Errors 4.2 ICG

· Review Discussion 1-3 ICG 4.2
· Reflection 4.2: Assignments

Reflections Activity:

Relationship of File Size to Packets:  The structure of this activity will vary upon access to external file sharing programs and software filters.  Ask students to locate five files to download - these two sites have multiple files available for downloading, from a variety of locations around the world: http://www.microsoft.com/downloads/Search.aspx?displaylang=enhttp://www.webworldindex.com/phtml/Computers/Internet/Peer_to_Peer_File_Sharing/ 

Prior to downloading, ask the students to predict:

1.
How many packets may constitute the file

2.
How long, given the speed of their network it might take to transmit the file

3.
How they might measure the accuracy of their prediction

Present students with an assortment of tracert outputs asking them how many hops the packet made, and the time for transmission.  Ask if they can tell from the output if the packet was delayed. It is often necessary to support student understanding of traceroute and ping with visualization programs.  One resource for visualizing traceroute and ping is http://visualroute.visualware.com or the free download of Visual Trace Route 0.8 from http://download-by.net.
1.
Web resources for Internet infrastructure:


a.
http://computer.howstuffworks.com/internet-infrastructure1.htm


b.
http://visualroute.visualware.com


c.
http://centralops.net

2.
Relationship of File Size to Packets:  The structure of this activity will vary upon access to external file sharing programs and software filters.  Ask students to locate five files to download  - but prior to downloading ask the students to predict:


a.
How many packets may constitute the file


b.
How long, given the speed of their network it might take to transmit the file


c.
How they might measure the accuracy of their prediction



These two sites have multiple files available for downloading from a variety of locations around the world.  http://www.webworldindex.com/phtml/Computers/Internet/Peer_to_Peer_File_Sharing/ or http://www.microsoft.com/downloads/Search.aspx?displaylang=en 

3.
Present students with an assortment of tracert outputs asking them how many hops the packet made, and the time for transmission.  Can you tell from the output if the packet was delayed?

LESSON 3: NETWORKING DEVICES IN A NOC

1.
Identify the standards. Standards should be posted in the classroom.

2.
Review Essential Question(s). Post Essential Questions in the classroom. 

3.
Identify and review the Unit Anticipation Guide / Unit Study Guide or Unit Vocabulary
4. 
Teaching Goals 4.3: Your Challenge as a Teacher in This Section Is To: 
1.1.1. Develop the concept of an "Internet cloud" as a model for the Internet

1.1.2. Compare multiple devices used by ISPs to route information over the Internet

1.1.3. Summarize the role of the ISP in enabling the Internet to function

1.1.4. Compare the home/small business network with the ISP network

1.1.5. Identify the environmental and structural requirements for an ISP NOC
5. 
Activities:



Reference interactive course guide (ICG):

· Review How to Teach: 4.3 ICG

· Review Critical Concepts 01: 4.3 ICG

· Review Critical Concepts 02: Misconceptions and Errors 4.3 ICG

· Review Discussion 1-4 ICG 4.3

· Reflection 4.3: Assignments


Reflection Activity: 
1.
CAIDA:  "CAIDA is developing a number of tools for Internet data visualization and analysis, including collection, analysis, and display of data through both passive and active measurement efforts.  CAIDA’s Internet Atlas project aims to develop techniques, software, and protocols for mapping the Internet.  The project combines a research effort with a large-scale engineering and publishing effort."  This activity gives students another concrete way to look at the worldwide distribution and number of hosts.


a. Ask your students "Did you ever wonder how a virus spreads through the Internet?" http://www.caida.org/publications/animations



b. Take students through the visualizations and one of the discussions about the spread of a virus or worm.  Draw student attention to just how quickly - in a matter of minutes - the number of infected hosts grew from 1 to 100,000 (in some cases in less than 4 minutes). 



c. It is interesting, as well, to look at the differences in infection by country; for example, in one country 30% of the hosts were infected, in others, only 5%.  Ask the students why.  Issues to consider may be the number of hosts, the installed base of virus/worm protection, and ISP’s. 

2.
Internet Research:  Ask students, if they have Internet connectivity at home, to determine the make/model of the equipment they use to connect to the ISP.  Have the students research their device on the manufacturer’s website to find the capabilities and functions of these devices.  For those students who lack Internet connectivity provide "big box" equipment to research.This is an excellent opportunity to talk about the necessity of updating firmware/drivers.  If possible, demonstrate this process for the class.

3.
Tour school server room facilities followed by a class discussion.  Ask students:


a.
How do the environmental/physical conditions of this space compare with your home networked environment?



b.
Why are these differences necessary?



c.
What should be done in the school or home environment that is different?
LESSON 4: CABLES AND CONNECTORS

1.
Identify the standards. Standards should be posted in the classroom.

2.
Review Essential Question(s). Post Essential Questions in the classroom. 

3.
Identify and review the Unit Anticipation Guide / Unit Study Guide or Unit Vocabulary
4. 
Teaching Goals 4.4: Your Challenge as a Teacher in This Section Is To: 

1.1.6. Differentiate between the three cabling alternatives of twisted pair, coaxial, and fiber.

1.1.7. Explain how data is transmitted across the different media.

1.1.8. Compare network media in terms of flexibility, cost, reliability, and distance.

1.1.9. Summarize the concept of bandwidth and differentiate among each of the media types in supporting bandwidth across the Internet.
5. 
Activities:



Reference interactive course guide (ICG):

· Review How to Teach: 4.4 ICG

· Review Critical Concepts 01: 4.4 ICG

· Review Critical Concepts 02: Misconceptions and Errors 4.4 ICG

· Review Discussion 1-3 ICG 4.4
· Reflection 4.4: Assignments


Reflection Activity: 

Refer to 4.4. ICG for Flash based activity.
LESSON 5: Working with Twisted Pair Cabling 

1.
Identify the standards. Standards should be posted in the classroom.

2.
Review Essential Question(s). Post Essential Questions in the classroom. 

3.
Identify and review the unit Anticipation guide, study guide and/or vocabulary.

4. 
Teaching Goals 4.5: Your Challenge as a Teacher in This Section Is To: 

1.1.10. Explain cabling and cabling standards in Ethernet networks  

1.1.11. Differentiate between 568a and 568b wiring schemes

1.1.12. Differentiate straight-through from cross-over cables and identify the different termination requirements for differing types of equipment

1.1.13. Demonstrate proper techniques for constructing multiple cable configurations 

1.1.14. Demonstrate proper techniques for terminating cable to a RJ-45, patch panel, and wall mount

1.1.15. Identify and use testing protocols and equipment to test Ethernet cabling

1.1.16. Troubleshoot problems encountered through cable testing procedures

1.1.17. Demonstrate proper procedures for documenting networks
5. 
Activities:



Reference interactive course guide (ICG):

· Review How to Teach: 4.5 ICG

· Review Critical Concepts 01: 4.5 ICG

· Review Critical Concepts 02: Misconceptions and Errors 4.5 ICG

· Review Discussion 1-6 ICG 4.5
· Reflection 4.5: Assignments


Reflection Activity: 

Many of the sections within this activity are hands-on construction and testing of UTP cables.  The following activities are suggested as extension of these activities.

1.
Research the next generation of cables.  What standards are evolving?  What materials are they constructed from?  What services will changes in cabling allow ISP’s to offer?

2.
What organization(s) standardize cable installations in your region?  What are their main areas of interest?

3.
Using the TIA Standards Manual locate and outline the requirements for terminating UTP and STP cables.  The student should outline the process they followed in locating the information (use of key words, index, Table of Contents, etc.

4.
Select the 4-pair UTP that you terminated in the lab activity.  Using a cable tester and digital multi-meter, measure and record the condition of the cable and the resistance of each of the conductors.  Pull on the conductors until they begin to come loose.  Test the cable again and measure the resistance of the connectors once again.  Compare the results with your previous readings.  What effects do you think that bad connections will have on a data system?
Summative Assessment: Chapter 4 Quiz 4.0 

ATTACHMENTS FOR LESSON PLANS

	Lesson 1-5:
	· Jeopardy ppt
· Over view ppt

· Anticipation Guide
· Unit Study Guide
· Unit Vocabulary 
· Review Grid
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Web Resources:

· http://www.gns3.net/ - Open source Router / Network Simulator
· http://www.howstuffworks.com/computers
· See links in Reflection activities.

Materials & Equipment: 
Cisco Networking Academy Interactive Course Guides and Discovery Curriculum. 
21st Century Technology Used: Type an “X” in the boxes to indicate 21st century technology used in this lesson. 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	X
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	x
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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