[image: image1.png]



ImagineIT Workshop, 

part of Project ACE (Accessible Computing Education)

PC Construction Lesson Plan

This lesson has been tested with students with visual impairments in grades 7 – 12

This work is funded as part of the National Science Foundation,

Broadening Participation in Computing Program (Award #0634319)
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Principal Investigator:  Dr. Stephanie Ludi, sal@rit.edu

BPC- PC Hardware:  PC Construction 

Objective:  To provide students the opportunity to learn about computer hardware and science connections by putting together a partially constructed computer as a team.  

Estimated Duration: ½ a day

Materials:

· Each team of 3-4 students has a partially constructed PC, hard drive image contains OS, JAWS eval version and Firefox browser

· Each team’s PC configuration is:

· Case with motherboard (with integrated video), CPU, power supply, case fans, hard drive, DVD drive, wireless card, keyboard, mouse, monitor, speakers

· Each team has a magnifier and the keyboard has Braille/large print stickers on the keys

· Each team has a computer toolkit, and there 2 3M ESD field kits (with wrist straps), another extra wrist strap, and an IDEAL ESD grounding plug

· Have old, examples of hardware (e.g. motherboard, cards, memory, hard drives, etc.) to pass around for the students to see and touch

Activity Environment: classroom/team rooms where students can work in small teams around a table and with a nearby power outlet for the computer and ESD equipment.
Before Activity (Instructor):  Build the computers and test them to make sure the components work, image the hard drive with OS, web browser, and JAWS (eval copy if the computers are not going to be used for anything else) but the activity).  Then remove the components that the students will be installing.  Place those components back in their static bags.
Note: Parents and student volunteers can help, but the ImagineIT students must lead the activities.
DAY 1

1. Divide students into teams of 3 people and distribute computer component handouts; each team has a number that corresponds to the number on the computer/work area.  

2. Introduction to Computer Components and Activity

a. Discussion of what computer hardware is in the general sense, as opposed to software; what hardware the students have used and their experience with it and any preconceived notions they may have about it

b. Discussion of the relationship between hardware and software and how they can impact teach other performance and compliment each other to help users accomplish tasks

c. Discussion of career potentials in computer hardware, such as designers, human factors, architects and engineers that they can relate in terms of examples

d. Introduction of activity, where each team will put together part of a computer and getting a better understanding of how hardware works in the process

3. ESD Precautions

a. Before the students touch the new hardware, a discussion of ElectroStatic Discharge and how precautions are taken must be conducted.  Otherwise there is a great risk of damage to the hardware to be used in the activity.

b. Static electricity is common and we have all “shocked” ourselves when folding clothes or touched someone after walking across the carpet on a dry summer day.  While being “zapped” by static electricity is not harmful to us, it is very harmful to electronics and so we must be careful when working with them so as not to shock them.  It is possible to shock the electronics without feeling it ourselves as it only takes a very small amount of static electricity to cause damage.  

c. There are ways to take precautions when working with electronics

i. ESD mats and wrist straps

1. The Mat - Having a good, non-skid work surface is a good idea anyway but the need to provide a work surface that dissipates static electricity to protect what you are working on.

2. The Wrist strap – when properly used does a good job of dissipating static electricity from you so that when you are touching the electronics you are not transferring static electricity to it.  After you put on the wrist strap, so that it is snug around your wrist, you attach the coiled cord to the mat and the ground cord to the ground plug.

ii. Ground plugs

1. A mat and/or wrist strap by themselves is not suffice, as you need to be grounded.  A ground plug is a special plug that plugs itself into a 3-prong power outlet, indicates whether the outlet is okay to use as a ground source and then you plug your wrist strap into the ground plug.  It is a safe, reliable way to ground yourself fully

iii. What NOT to do

1. Some people have been known to plug their wrist straps onto a power outlet; DO NOT DO THAT as you are at great risk of shocking yourself with a great deal of electricity; also touching the case of the device is not a persistent way of grounding yourself as you are continuously moving, picking things up, etc.

2. You should also remove jewelry, not wear clothing that can easily generate static charge (such as polyester) and wear shoes with a rubber sole (e.g. sneakers).

4. Other precautions and tips when working on the computer

a. The other enemy of electronics is magnets.  So keep any away from your work area and use demagnetized tools.

b. It is important to follow instructions as there will be differences between different brands of the same type of product (e.g. motherboards).  You will often need to download drivers and updates from the company’s website after you have installed an item.

5. Getting to know the base machine (before installing anything)

a. Due to time constrains, part of the computer is put together but those parts need to be discussed and the students need to familiarize themselves with it

b. Each team is given a computer that currently consists of the case, front case fan, power supply, motherboard, and CPU

c. Computers can be fancy or plain, but they basically contain the same parts.  Discuss the importance of the motherboard and CPU (refer to handout), how they relate to software and the components they will be installing

d. Pass around samples of old motherboards and CPUs for the students to touch and look at so they get a feel for the size of them, the part such as pins, ports, slots, etc.  DO NOT USE THE PARTS YOU ARE USING IN THE ACTIVITY, as the students don’t have to have their wrist straps on for this part.

e. Briefly discuss the power supply and its relation to the rest of the machine and how there are many cables/wires emanating from it for all of the components.  The power is measured in Watts, and relate it to other things measured in Watts that they are familiar with for reference.

6. Memory

a. Discuss the purpose of memory and how it relates to software and how the capacity of memory is measured

b. Pass around sample of old memory for the students to touch and look at so they get a feel for the size of memory, the part that gets plugged in, etc.  DO NOT USE THE MEMORY YOU ARE PLUGGING IN, as the students don’t have to have their wrist straps on for this part.

c. Have the students put their wrist straps on and install the memory into the memory slots.

7. Hard Drive

a. Discuss the purpose of the hard drive and how it relates to software and how the capacity of memory is measured

b. Pass around sample of old drives for the students to touch and look at so they get a feel for the sizes of drives, the part that gets plugged in, etc.  DO NOT USE THE DRIVE YOU ARE PLUGGING IN, as the students don’t have to have their wrist straps on for this part.

c. Have the students put their wrist straps on and install the drive into an easily accessible slot.

8. DVD Drive

a. Discuss the purpose of the DVD Drive and how it relates to software and how the capacity of memory is measured

b. Pass around sample of old drives for the students to touch and look at so they get a feel for the sizes of drives, the part that gets plugged in, etc.  DO NOT USE THE DRIVE YOU ARE PLUGGING IN, as the students don’t have to have their wrist straps on for this part.

c. Have the students put their wrist straps on and install the drive into an easily accessible slot.

9. Back Case Fan

a. Discuss the purpose of the case fan and how it relates to the computer’s well-being and how fans are measured (size in mm); also mention the use of other fans and cooling systems

b. Pass around sample of old fans for the students to touch and look at so they get a feel for the sizes of fans, the pooper airflow, where the screw holes are, etc.  DO NOT USE THE FAN YOU ARE INSTALLNG, as the students don’t have to have their wrist straps on for this part.

c. Have the students put their wrist straps on and install the fan into the back of the case and screw it in taking now that the airflow needs to go out of the case.

10. Wireless Card

a. Discuss the purpose of expansion cards in general and the wireless card in particular and how it relates to software and the different kinds of cards out there; mention that there are different kinds of card formats that need to be supported on the computer and that some are special purpose (e.g. video and PCI Express).

b. Pass around sample of old cards for the students to touch and look at so they get a feel for the sizes of cards, the part that gets plugged in, etc.  DO NOT USE THE CARD YOU ARE PLUGGING IN, as the students don’t have to have their wrist straps on for this part.

c. Have the students put their wrist straps on and install the card into an easily accessible slot.

11. Testing

a. Discuss how we know if the hardware installation went well, especially in terms of a whole computer.  What happens when the computer first boots up and how you are looking for a single beep to indicate that the initial check is ok.  Multiple beeps can mean different things, depending on the motherboard manufacturer, but the simplest is that the keyboard is not plugged in.

b. After all of the components are attached and hooked up to the power supply, attach a monitory, keyboard and mouse to the computer.  Put the case on the computer, but don’t screw it on yet.  Having the case on will help it regulate airflow to the components.

c. Have the students turn on the computer.

d. If it was successful, the OS should start.  Otherwise some troubleshooting of hardware and connections will need to occur.

12. Wrap-Up

a. Have the students share what they learned and what issues arose along the way.  Discuss how such things are normal.

b. Reiterate that when a new hard drive is bought it won’t have the OS; it was done to save time, as it is a long boring process of waiting for files to be copied from the CD.

c. Reiterate careers in this area and how innovation in hardware is possible.




ImagineIT Workshop 2007

1

