ICT4me

Unit 4

The ICT4me Curriculum
About ICT4me 
ICT4me is an after school and summer curriculum for middle school youth to develop ICT fluency, interest in mathematics, and knowledge of information, communication, and technology (ICT) careers. This problem-based curriculum capitalizes on youth interest in design and communication technologies. ICT4me provides structured interactions with ICT professionals, including having youth participate in engineering design and development teams. ICT4me's promotes a train-the-trainer approach to building capacity in informal ICT learning.
Build IT vs. ICT4me

ICT4me is a derivative of the Build IT curriculum co-developed between SRI International and Girls Inc. of Alameda County. Questions about the Girls Inc. implementation of Build IT can be directed to them at http://www.girlsinc-alameda.org/about/contact.

SRI is no longer supporting the development of ICT4me, so the curriculum materials are offered as is.
Copyright 

Copyright © 2016 by SRI International. All rights reserved. 

Attribution 

This material is based upon work supported by the National Science Foundation under Grant Nos. 1339181, 1232461, and 0524762. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the National Science Foundation.
Electronic Versions of Materials

Electronic versions of all materials in this unit are available for download from the website at http://ict4me.sri.com/.

Contact Information

Please contact the SRI International Inquiry line for questions about ICT4me.

https://www.sri.com/contact/form
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Activity Pages


Week 1: Networked Devices
1. Station 1: Telephone Components

2. Station 1: Telephone Directions & Questions

3. Station 2: Cellular Telephone Components

4. Station 2: Cellular Phone Questions & Directions

5. Station 3: Telephone Network

6. Station 3: Telephone Intercom Questions & Directions

7. Station 4: PDA Components

8. Station 4: PDA Questions & Directions
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Image source: http://electronics.howstuffworks.com/telephone2.htm
Hook Switch - a switch that connects and disconnects the phone from the network 

Ringer- a speaker and a circuit that generates a pleasant ringing tone when someone is calling 

Microphone- a device that has a diaphragm that is vibrated by sound waves (your voice), which it turns into an electric signal 

Speaker- a device that turns electric signals into sound waves 

Duplex Coil – a device that prevents the sound of your voice from reaching your ear so you don’t hear your voice in the speaker when you talk

Touchtone Pad and Frequency Generator- a key pad the produces different tones based on the key being pressed

1. Take apart the telephone and identify each part noted in the diagram.

2. Explain to somebody in your team how this telephone works. 

3. Put the phone back together and move to the sketching station. 

4. Imagine that you are using this phone to call your friend. How does this phone connect to your friend’s phone? Hint: You may want to look at a simulation online of how your phones connect. Make a sketch of the network.
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Image source: http://electronics.howstuffworks.com/inside-cell-phone.htm
The parts of a cell phone:

    * A microscopic microphone

    * A speaker

    * An LCD or plasma display

    * A keyboard 

    * An antenna

    * A battery

    * A circuit board containing the guts of the phone 

In this picture several of the internal components are identified. 

The microprocessor and memory handle all of the housekeeping chores for the keyboard and display deal with command and control signaling with the base station and also coordinate the rest of the functions on the board. 

The RF (Radio Frequency) and power section handle power management and recharging and also deal with the hundreds of FM channels. 

Finally the radio frequency amplifiers handle signals in and out of the antenna.

What is amazing is that all of that functionality - which only 30 years ago would have filled the entire floor of an office building - now fits into a package that sits comfortably in the palm of your hand!

 
1. Take apart the cell phone and identify each part in the diagram.

2. How does this phone differ from the diagram? 

3. Can you explain how this telephone works?

4. Put the cell back together and move to the sketching station. 

5. Imagine that you are using this phone to call your friend on her cell phone. How do the phones connect? What if her phone is not a cell phone? Make a sketch of the network that includes cell phones and land-line based phones.

A telephone a simple device, but the connection between you and the phone company is even simpler. In fact, you can easily create your own intercom system using two telephones, a 9-volt battery (or some other simple power supply) and a 300 ohm resistor that you can get at a hardware store. You can wire it like this:
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Your connection to the phone company consists of two copper wires too! The only thing your little intercom cannot do is ring the phone to tell the person at the other end to pick up. The "ring" signal is a 90-volt AC wave at 20 hertz (Hz).
Hand Generated!

You know the hand cranks on those old-fashioned telephones? They were used to generate the ring-signal AC wave and sound the bell at the other end!

The easiest way to wire a private intercom like this is to go to a hardware or discount store and buy a 100-foot phone cord. Cut it, strip the wires and hook in the battery and resistor as shown. (Most cheap phone cords contain only two wires, but if the one you buy happens to have four, then use the center two.) When two people pick up the phones together, they can talk to each other just fine. This sort of arrangement will work at distances of up to several miles apart.


1. Use the diagram to set up the intercom network.

2. What makes it possible to hear the person on the other end of the phone? 

3. This connection is similar to the way phones once worked, when there were switchboards and human operators. As you know things have gotten much more computerized. 

4. Continue to work on your sketches. Include all the computer-oriented networks that you know about—like the Internet! 

Like standard desktop and laptop computers, PDAs are powered by microprocessors. The microprocessor is the brain of the PDA, and it coordinates all of the PDA's functions. 


Note the ways that the PDA can join a network: Bluetooth, Wireless Wi-FI, and Infrared.

	The parts that can make up a PDA


	Here is an inside view of a PDA. The circuit board folds away from the screen. In the middle of the circuit board is the microprocessor. 
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	Images source: http://electronics.howstuffworks.com/pda2.htm.




DO NOT TAKE ANY OF THE PDAS APART.

1. Look at the diagram of and read the information about the PDA. 

2. What are the different ways that this PDA can communicate with other PDAs? 

3. Use a PDA to create a note and beam it to another PDA.

4. Can you explain how the PDA works?

5. Make a sketch of the network that includes the PDA and all the different ways it can communicate with other devices.

Activity Pages


Week 2: Network Connectors
1. PAN, LAN, WAN 

2. Example of a WAN

3. Tapped In instructions

4. Bluetooth and infrared instructions

	PAN
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	LAN
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	WAN
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This is one of many images created by the Visualization Study of the NSFNET, by Donna Cox and Robert Patterson from the NCSA in 1992. Source: An Atlas of Cyberspaces: http://personalpages.manchester.ac.uk/staff/m.dodge/cybergeography/atlas/geographic.html. Last visited Feb. 27, 2008 2:35pm
Tapped In

· Go to the Start menu and find Internet Explorer.
· Type in www.tappedin.org.
· Once you have your assigned login, use it and the password “buildit” to log into the Built IT room.
· Select the Files section.
· Create a document on your computer or handheld, then upload it under Files.

Bluetooth and Infrared (Beaming) Directions

· Turn on Bluetooth – look for it in the network menu.
· Then go to Notes under Start menu (you may then need to go to Programs if Notes isn’t listed under Start menu).

· Create a note. Then, click OK.

· Hold onto the note you created; a menu with Bluetooth as an option will appear. 

· Choose the device number you want to send to. (Note: all handhelds are numbered on the outside based on the ID number they are programmed with.)
· The same thing is true for infrared: create a note, click OK, hold onto the note you created, then select Beam. 

· You won’t choose a device number but must have your handheld pointed at another handheld.
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Week 3: Network Layouts (aka Topologies)
1. Examples of Graphs

2. The Colorful Houses of Tourist Town

3. The Colorful Sidewalks of Tourist Town

4. Mail Carrier’s Tour

5. The Painter of Lines in the Street

6. Network Topologies 1 

7. Network Topologies 2
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The Colorful Houses of Tourist Town

In Tourist Town there is something interesting to see in every house, and the people who live there want the tourists to visit them all. The City Council has decided to buy just enough paint to repaint all of the houses. If tourists leave a house that they have just visited and look next door and see a house that is the same color, they might think that it is just like the house that they just left and not visit it. So the City Council wants to repaint the houses so that no neighboring houses are the same color. What is the least number of colors the City Council needs to buy?
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This problem is related to “The Colorful Sidewalks of Tourist Town,” (below), but they are not quite the same, as you will see if you do them on the same graphs. These in turn are related to map coloring.
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The Colorful Sidewalks of Tourist Town

Since all the grownups got to paint their houses, the City Council decided that the children should be able to paint the sidewalks in bright and interesting colors. They don't want the tourists to ever get bored by walking down two streets in a row whose sidewalks are the same color. What is the least number of colors the City Council needs to buy? Experiment a few times by drawing graphs and coloring their "sidewalks."  

	1
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	2
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	3
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Mail Carrier's Tour

Imagine that the graph is the map of a neighborhood. The edges are streets and at every vertex is a house. The mail carrier doesn't want to walk down any more streets than necessary to pick up and deliver mail to all of the houses. What is the best route to take? Where should they put a drop box for the truck to leave all the mail that needs to be delivered in the neighborhood?
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The Painter of Lines in the Street

The person who paints the lines in the streets works hard and doesn't want to have to spend time and energy lugging painting equipment when it is not necessary. What is the best route to take for painting the streets so that all the streets get painted, and the only time that the painter is on a street is when he or she is painting it? Can the painter end up where he or she started?
Try your solution on these two graphs. 
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Week 5: Making an Interactive Whiteboard
1. Steps in building an infrared pen.

2. Steps in making a Wii interactive whiteboard.


1. Set up your hardware. (Make sure anything that might need to be plugged in to a power supply is.)

· Computer

· LCD projector

· Wii remote. It should be on top of the LCD projector, with the infrared eye looking at the screen or wall area. 

· Infrared pen



2. Check your connections:

· Connect your projector to the computer (with a wire). Does the projection display what is on your computer screen? 

· Connect your Wii remote to your computer (via Bluetooth). Does your computer recognize the Bluetooth signature of your Wii remote?

· Connect your infrared pen to the network (via infrared light). Launch the WiimoteWhiteboard software, and calibrate your infrared pen and screen. Does the computer respond to your infrared pen? (If yes, then your infrared network is working, if not …)

· Check other connections (Wii remote connection: is it pointed in the right direction, can it see the infrared pen?).

Activity Pages


Week 6: First Week of Design
1. Types of Networks

2. Networked Classroom of the Future - Design Requirements

3. Brainstorm Guide
4. DataGotchi Pages

	
	PAN
	Internet
	Cell Phone Network

	What kinds of devices can use this network?
	
	
	

	How are the devices connected to each other?
	
	
	

	What can you do with this type of network?
	
	
	



Your Networked Classroom of the Future should have the following items:

(
A map of the networked classroom. Show the connections between devices in the classroom, connections to other networks, the service provider, and users involved. 
(
A sketch of one device in your networked classroom. Include how this device connects with other devices in the network, or to a larger network such as the Internet. Have your sketch explain these connections with a “screen shot” (these are pictures of what the device’s screen will look like when using it).
(
Two user scenarios describing: How will users benefit by using the device in a network? Who will they network with? Show at least one person not in the classroom connected through your network (e.g., a parent, an expert, students in Nicaragua). This can be written or explained in pictures like a comic book.
(
A physical prototype of the networked classroom and its devices. 

Knowledge you have for this job:

1. Network components (e.g., hardware such as a computer, a cell phone, or a Wii remote)

2. Connections types (e.g., wired, wireless)

3. Sizes of networks (e.g., PAN, LAN, WAN)

4. Different network layouts (e.g., star, bus, mesh)

5. Reasons to use network(s)

6. Experience in a classroom that could use some upgrades


1. The first step in designing your networked classroom of the future is to brainstorm ideas. Brainstorming is an exercise in pure creativity.

2. As you come up with ideas, share them with the group. Listen to what others are saying – it can help you come up with new ideas, too. Generate LOTS of ideas. You can choose the best ones later.

3. When you are done brainstorming, write down the team’s idea for your design. Making a sketch of your design may be helpful to capture your team’s ideas.
4. Be sure to answer the following guiding questions:
a. Who are the users?

b. How will they use the networks and classroom tools in your design? 

c. What other people outside of the classroom will they be connecting with?

d. What are the components of the networks in your design? How do these components connect to each other and to larger networks?
e. How can you explain your device and how it works in a short 1-2 minute skit? 
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Week 7: Second Week of Design
1. User Feedback & Interview Form

2. Peer Feedback Form


Use this form to guide your interview and capture feedback from users on your network map and sketch.
User: ___________________________________
Date: ___________________________________

Start the interview by:

1. Say a two-sentence overview of what your networked classroom of the future is like for its users. You might say:

· “Teachers in my networked classroom of the future can…”

· “Students in my networked classroom of the future can…”

2. Then let your user know that you need their help, say: 

“Please take a look at my network map and the sketch of one of the devices on the network. I need your feedback to improve my designs.”
Ask these interview questions, and write down the feedback underneath:

3. Please take a look at the map of the network . Describe to me what you think is happening from looking at the map.

4. [If the user doesn’t understand the network, tell them how the network is supposed to work, and ask:] “From my map and sketches, how could I make this part clearer?”

User Feedback & Interview Form
Continued 

5. Now let’s take a look at the sketches of a device. Describe to me what you think is happening from looking at the sketch. 
6. [If the user doesn’t understand the network, tell them how the network is supposed to work, and ask:] “From my map and sketches, how could I make this part clearer?”

7. Do you have any suggestions for how I can improve my networked classroom of the future? What can I add or remove? 
8. Do you have any other suggestions or comments for me?
When filling out this form, please make sure your comments are helpful to the other designers. Explain your reasons for each comment and suggestion.
Design reviewed: ___________________________________

1. Is the map of the classroom and networks clear? If not, explain what can be done to improve it. 

2. Did the user scenarios make sense? Are they represented in the sketch(es)? 

3. Did the user scenario help you understand the sketch? 

4. How can the designers improve their design of a networked classroom of the future? What can they add or remove? (Give concrete answers)
Activity Pages
Week 8: IT visit & Prototype Building
1. Networks and Connections

Networks and Connections
	PAN (Personal Area Network)
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	LAN (Local Area Network)
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	WAN (Wide Area Network)
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Week 9: Second Week of Prototype Building
1. Demonstration Guidelines

 Demonstration Guidelines 
A demonstration should be informative while also entertaining. Your networked classroom of the future demonstration should include the following:

· A walk-through description of the network and its devices (point out each part of the network and how different devices may work together).

· Describe a user scenario, including who can use the network and what devices are used. Specifically highlight one device.

· “Screen shot” pictures of what the device looks like when it’s in action (see the screen shot illustrations on the DataGotchi pages).

Station 1: Telephone Components








Station 1: Telephone Directions & Questions





Station 2: Cellular Phone Components





Station 2: Cellular Phone Questions & Directions








Station 3: Telephone (Intercom) Network





Station 3: Telephone Intercom Questions & Directions





Station 4: Personal Digital Assistant (PDA)





Station 4: PDA Questions & Directions





PAN, LAN, WAN





An Example of a WAN: the National Science Foundation Network
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Network Topologies 2





B





C





F





E





D





A





B





C





F





E





D





A





Fully Connected Mesh





Partially Connected Mesh





Steps in Making a Wii Interactive Whiteboard
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Peer Feedback Form 





Examples of PAN: Bluetooth devices connected to one another. TV remote control sending infrared messages to the TV.





Examples of LAN: Several networks, connected to one another through a server. Such as classroom networks connected to a school server.





Examples of WAN: Several LANs connected to each other through servers. The largest example is the Internet aka World Wide Web.
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