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Introduction and Instructional Purpose:
As a Career and Technical instructor of Introduction to Computers, I appreciate the confidence implied by requesting input regarding the proposed computer lab in our department.  Not only is the request flattering, research surrounding this proposal shows an important part of a successful plan in designing a network includes the feedback of the individuals who will be using it (Terrill, pg. 31).  The instructors who will be teaching in this lab have given me valuable input into the many considerations necessary in pulling together this report.
The instructional purpose of this lab is to provide a state of the art facility for Computer Programming and Web Design students at the high school level.  Depending on student population and scheduling, the lab may also be used for Introductory Computer classes in the future as needed and for core classes by appointment only.
The focus in this lab will be to provide powerful and flexible hardware systems to handle the memory and processor speeds required for both Computer Programming and Web Design.  Since Computer Programming and Web Design require high-end equipment, the lab will be flexible enough to also be equipped for less demanding uses if necessary.  The cost of this type of equipment can often be prohibitive considering the current economic climate and available funding. 
Taking into account the expense of such a facility, considerable research was done into the prospect of making this computer lab relatively “paperless,” thereby creating a considerable savings on high-end printing equipment up front, as well as cartridges and paper in the future.  Programming and Web Design by nature do not require considerable printing or paper.  In the past, the paper used was primarily due to the need to submit assignments for grading.  The lab will be set up so assignments can be posted on the school server in individual secure student accounts which the instructors have access to.  Also, projects created in Web Design, will merely require a link sent to the instructor for future access for grading purposes (Teach paperless, 2009).  

Not only is the paperless aspect of this lab a considerable savings financially, it also aligns with the “green” initiative popular within the district.  An additional green criterion of the lab includes the repurposing of some of the current computer desks which are in the best condition to be used as the project tables and for the printer and scanner.   
Collaborative projects will be incorporated in all classes using this lab, necessitating the use of both computer desks and work tables.  Many of the projects will require the use of a projection system when using presentation software or when accessing the server or the Web to display finished products.  

Recommended Desktop Computers and Peripherals
Hardware

The intended use of this lab being Computer Programming and Web Design was the primary criterion in the choice of both computers and peripherals for the room.  Basic guidelines from the University of Colorado at Boulder Information Technology Services website were used throughout the process in determining the best hardware and software choices for this classroom.  The labs currently in use at the Information School at the University of Washington provided the framework for determining the specifications for the student computers in particular.  
Based on the information provided by these well respected Universities, Apple iMac© computers will be used with the following specifications: 

· High resolution 20 inch wide screen flat panel 
· Intel Core 2 Duo processors 1066MHz 
· 1 GB DDR3 memory, 
· AirPort Extreme (802.11n) LAN aka WiFi 

· Slot-loading optical drive

· 300 GB SATA hard drive

· FireWire 800 port

· 4 USB 2.0 ports

· 10/100/1000 Gigabit Ethernet

· Preloaded software includes:

· Mac OS X Leopard - Operating System

· Front Row - Multi-Media Software

· iLife - Photo Editing Software
· Photo Booth – for photo and video production 
Apple© offers an educational discount on iMacs© for the classroom since April of 2009, putting these graphics outfitted computers within the budget (Apple computer education price list, 2009).  An additional 2 gigabytes of RAM will be purchased to support the memory requirements of the Computer Programming and Web Design courses.
Software

In addition to the installed software noted in the hardware section, the following will also necessary to properly equip the lab for programming and web design:
· Dreamweaver Educational Edition – Web Design software

· Boot Camp – Operating System Compatibility software

· PE Builder – Imaging and Back-up software

· Netsupport School – Monitoring and Security Software

· Scratch Programming Software – Open Source

· Alice Programming Software – Open Source

· Python Programming Language – Open Source

· Myro Software for Scribble Robots – Included with Robot Kits

· Optional – Internet based productivity tools such as GoogleApps Education

Note there are only two software products which will incur expense over the hardware. Dreamweaver© is available in an educational classroom licensed edition for a reasonable price. The Myro software for the operation of the robots is included within each robot kit, which is an all inclusive package available from Georgia Robotics, a non-profit affiliate of Georgia Tech.  
Peripherals


Though the primary expense within the lab is the computer system itself, input and output devices, presentation hardware are also necessary.  A Hewlett Packard printer and scanner will be purchased for graphics projects since the HP brand has proven to be low maintenance and highly durable.  The focus of creating a paperless classroom still incorporates a printer, yet this printer is priced in the midrange.  Cheaper printers did not offer individual color replacement cartridges and more expensive printers would be, in my opinion, over purchasing for the level of use, if any projected in the classroom.  It may be a challenge for teachers to get used to the idea of the paperless classroom which is why the printer was included in this requisition.  However, should the students prove to meet the challenge the printer can be used in a different location within the department. 

An advantage of purchasing the Apple iMac© is it includes the following devices:
· Built-in iSight camera

· Built-in stereo speakers

· Built-in microphone

· Ultra-thin Apple Keyboard 

· Mighty Mouse

Replacement of these items is included in the AppleCare© warranty.  
The only additional small ticket item needed for the lab is headphones for when the students are working on audio projects.  The headphones are typically a stock item in the district warehouse which we are encouraged to use based on the volume pricing available. 
Due to the price savings afforded through using warehouse items as well as the green initiatives of repurposing furniture and a paperless classroom, the lab can be equipped with Promethean© Actiview, ActivSlate, as well as an ActivBoard Projection sytem.  Though the purchase price is considerable, deeper discounts may be applied if the district is purchasing more than one unit.

Additional peripherals for this lab are the Scribbler Robots to be used in the Computer Programming courses.  These robots will be an excellent tool for the students to work in small groups of three per robot demonstrating programming concepts with Python Programming Language.  In keeping with the green initiative, rechargeable batteries, included in the purchase of the chargers, will be purchased.  

Server, Network and Security Considerations  
The existing server in the school and the network configuration in the room are both adequate to handle the demands of the new lab equipment.  Along each wall, there currently exist three 4-port Ethernet jacks.  This is sufficient to handle the ten computers along three walls, as well as the teacher station and other peripherals in the front of the classroom.  Patch cables are in-stock warehouse items in the district.  Since wear of Ethernet cables can often cause breakage of the cable or the connectors, it is advised to obtain forty 7 foot patch cables for the purpose of connecting all computers and peripherals to the network.  This will reduce the likelihood of having to replace old cables shortly after the installation of the new computers.  Also, five 10 foot cables should be on hand in case there is a need for a longer cord in connecting peripherals to avoid dangerous stretching of the cables.
Student and server security issues are handled in the classroom with the use of the NetSupport software.  Also, the software used by district is Netware© .  Students are required to use a secure individual password-enabled student account for storing any information on the server.  Some of the programming software allows Internet storage of projects under the students’ screen names.  

The Career and Technology department policy is to lock all rooms when leaving the room regardless of how long.  Also, the teacher station is equipped with a locking cabinet and additional locking storage is located in the back corners of the room.  
Room Layout and Furnishings

Configuration
The U-shaped configuration will be used in this classroom to maximize instructor circulation capabilities as well as instruction and presentation visibility.  As demonstrated in the diagram below, when facing the outside of the walls, the students will be less distracted when working individually, and the teacher can see nearly every screen from any given position around the room.  When instruction is taking place or a presentation is being given at the front of the room, the students will be able to turn around in their swivel chairs to face the presentation or roll to the project tables if necessary. 
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Bright Hub Science and Technology 
 NetSupport software, which is site licensed to include this lab, will be installed to allow the teacher to monitor all student workstations.  Students can also watch and participate in demonstrations on their individual computer screen with the use of NetSuport.  Chat can take place individually between the teacher and a student, or monitored group chats can be enabled from the teacher station.  This program allows the teacher to specify certain websites only, or disable certain or all web sites.  Another option offered by NetSupport is the ability to poll students, create tests and assignment submission options, contributing greatly to the paperless green initiative.  Extensive online tutorials and support are offered free of charge for this program which the Career and Technology department is already familiar with (NetSupport school, 2009).  
Based on my attendance of the IPRE (Institute for Personal Robots in Education) 2008, the room layout is ideal for demonstration of robot programming projects where the students can use the desk configuration as a maze.  Also, the central u-shaped area inside of the moveable project desks would be perfect for the demonstration of programmed pattern drawing or photo shots.   

Acquisition and Purchase

The current computer desks which are in good condition can be repurposed in this lab as the project tables in the center of the room.  New, adjustable computer desks will be purchased and each will house two computers.  These desks will line both side walls as well as the back wall of the room.  A total of 35 swivel chairs will be acquired to account for wear and the supplier offers a 10 year warranty on the product.  Though there are two spaces for the students to occupy depending on what activities are taking place, only one chair will be required for each student due to the proximity of the workstations to the project tables. 

A compartmentalized audio visual cart with locking storage will be purchased for the teacher’s PC and the Promethean peripherals.  An adjustable swivel chair is also included in proposed purchases.  
Accessibility
The primary accessibility issue which can be addressed easily relates to visual disabilities, that is the size and readability of the monitors.  The 20” monitors will be only marginal in addressing visual challenges, yet zooming of the screen can be employed.  Site licensed reading software available from the media center can be used if needed for other necessary accommodations.  

All of the desks are adjustable to a height of at least 30 inches conforming to Americans with Disabilities Act specifications for individuals in wheelchairs (ADA standards, 2009).  Since this desk height is not ergonomically appropriate for students without wheelchairs, the desks will only be adjusted as needed (CergoS, 2009).  

Staffing for Maintenance/Security
The lab will be staffed on a regular basis by the Career and Technical division staff.  The individuals teaching the Computer Programming and Web Design are highly qualified in their subjects and likewise have significant experience operating, configuring and maintaining computers.  

The installation process will be completed by the technicians from the district with assistance by the Career and Technical department technology staff.  Installation of the projection screen to be done by engineering has already been budgeted within the three year replacement plan for this room.  Much of the software comes pre-installed, such as the operating system and other Apple© products. 
 As was the case in my previous position, the technicians will install the two site licensed products, Dreamweaver© and NetSupport on the teacher station, and if time allows, the other open source products will be downloaded as well.  Once the teacher station has been configured appropriately and all computers have been added to the network, PE Builder imaging software will be used to clone the image to the class computers (PCMechanic Online Forum, 2009). 

Budget
The budget allowed for this project was $45,000, broken down in the table below:
	SUMMARY OF PROPOSED PURCHASES FOR COMPUTER LAB

	Item Description
	Unit Cost
	Quantity
	Total Cost

	Apple iMacs-with AppleCare
	$1,018.00
	31
	$31,558.00

	Additional 2GB RAM
	$59.00
	31
	$1,829.00

	Hewlett Packard Flatbed Scanner
	$280.00
	1
	$280.00

	Hewlett Packard Color Laser Jet Printer
	$475.00
	1
	$475.00

	Promethean Actiview
	$638.00
	1
	$638.00

	Promethean ActivSlate
	$395.00
	1
	$395.00

	Promethean ActivBoard  & Projector System
	$3,200.00
	1
	$3,200.00

	Scribbler Robots (Computer Programming)
	$200.00
	10
	$2,000.00

	Battery Chargers
	$80.00
	4
	$320.00

	 
	 
	
	 

	TOTAL HARDWARE AND PERIPHERALS
	 
	
	$40,695.00

	 
	 
	
	 

	Dreamweaver - classroom license
	$229.00
	1
	$229.00

	Boot Camp - OS Compatibility Software
	$0.00
	web based
	$0.00

	PE Builder - Imaging and Back-up Software
	$0.00
	web based
	$0.00

	Netsupport School - Monitoring Software
	$0.00
	school based
	$0.00

	Alice Programming Software
	$0.00
	web based
	$0.00

	Scratch Programming Software
	$0.00
	web based
	$0.00

	Myro Software for Scribbler Robots
	$0.00
	included 
	$0.00

	 
	 
	 
	 

	TOTAL SOFTWARE
	 
	 
	$229.00

	 
	 
	 
	 

	Adjustable Computer Desk
	$152.00
	15
	$2,280.00

	Swivel Chair - 10 year warranty
	$39.00
	35
	$1,365.00

	Teacher Cart
	$335.00
	1
	$335.00

	Teacher Stool
	$83.00
	1
	$83.00

	 
	 
	 
	 

	TOTAL FURNISHINGS
	 
	 
	$4,063.00

	 
	 
	 
	 

	TOTAL BUDGET USED
	 
	 
	$44,987.00

	INITIAL BUDGET
	 
	 
	$45,000.00

	BUDGET REMAINING
	 
	 
	$13.00


Certain stock items will also be included in the total cost of outfitting this computer lab, yet these items are available from the warehouse and included within the yearly departmental limits.  These items are broken down in this separate table to indicate the additional cost which can be considered as part of the total cost of outfitting this computer lab:   

	STOCK ITEMS

	Item Description
	Unit Cost
	Quantity
	Total Cost

	Labtec 810 Headphones
	$9.00
	35
	$315.00

	CATE5E Patchcord - 7ft
	$1.50
	40
	$60.00

	CATE5E Patchcord - 10ft
	$2.00
	5
	$10.00

	TOTAL ADDITIONAL COST
	 
	 
	$385.00


Power and Future Considerations


Engineering has been contacted to verify the current circuit configuration is adequate to handle the needs of the new lab equipment.  The existing UPS (Uninterrupted Power Supply) unit will also be sufficient to manage any power surges which could damage the equipment.    


In accordance with current practices, the lab will be due for an upgrade within a three year cycle which coincides with the expiration of the AppleCare© warranty.  The computers will not have exceeded their years of usefulness at that time and will be used for Introduction to Computers courses where the memory and processor demands are not as high.  Since these courses are currently using GoogleApps Education on the Internet, there will be no need to install additional software for the transition to those classes.  


The district is incrementally launching wireless capabilities in the classroom.  If at some point in the future wireless technology is available for this classroom, the Apple iMacs are wireless ready. 
Conclusion

I appreciate the opportunity to investigate and consolidate the information required to equip the state-of-the-art Computer Programming and Web Design lab for our Career and Technology Department.  


It was encouraging to realize the powerful Apple iMac computers could be employed in a lab where environmentally sound ideals are being practiced.  The students will benefit from the variety of resources available to them to learn and demonstrate programming concepts and web design, yet will also benefit from the opportunity to create and demonstrate green practices in an effort to model a paperless classroom environment for the rest of the department as well as the school.  
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SUPPLIER RESOURCES

AV Cart – Bizchair.com http://www.bizchair.com/89765-blt.html
Battery Charger and Rechargable Batteries – Academic Superstore http://www.academicsuperstore.com/products/LeapFrog/LeapPad/968237
Computer Desks – School Outlet http://www.schooloutlet.com/Virco_873072_p/virco-873072-qs.htm
Head phones - Labtec Headphones: Academic Superstorehttp://www.academicsuperstore.com/products/Labtec/Headphones/735667
PEBuilder Imaging Software http://www.nu2.nu/pebuilder/
Patch Cable – 7’ and 10’ with connectors: Cyberlink Discount Cable Retailer http://www.cyberxlink.com/index.php/cPath/33_42_216_191
Printer - Hewlett Packard Color LaserJet: Academic Superstore http://www.academicsuperstore.com/products/Hewlett-Packard+%28HP%29/LaserJet+Color+Printers/1298957
Promethean ActivClass - Prometheanworld.com http://www.prometheanworld.com/upload/pdf/ActiView_322_Product_Overview_20091010192123.pdf
ScanJet - Hewlett Packard: Academic Superstore http://www.academicsuperstore.com/products/Hewlett-Packard+%28HP%29/Scanners/716193
Scribbler Robot Kit http://www.georgiarobotics.com
Swivel Desk Chair – IKEA - http://www.ikea.com/us/en/catalog/products/S29862767
Swivel Teacher Chair – School Outlet http://www.schooloutlet.com/Virco_N9TASK18_p/virco-n9task18-qs.htm
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