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This product review of Tablet PCs has been conducted by the Technology Team for the Mathematics Teacher Leadership Center (Math TLC) project which is funded by the National Science Foundation.
Literature Review

Researchers, Weitz, Wachsmuth, and Mirliss, (2006) in their study provided Tablet PCs to around 60 faculty members at Seton Hall University, ranked among the top 15 most wired Universities in the United States. The authors observed the effectiveness of applying Tablet PCs as teaching tools and stated that Tablet PCs are generally used for the following purposes:
1) Writing Mathematics – such as formulas and terminologies.
2) Writing non-English text.
3) Drawing diagrams, charts, and/or graphs.
4) Correcting assignments/projects (e.g. writing comments or correct formulas on them with different colors).
5) Using the handwriting functionality for virtual whiteboard.
6) Using the handwriting functionality to write on PowerPoint slides or Excel files during the class.
7) Distributing in-class Tablet-created handouts/lecture notes to students electronically.
Weitz, Wachsmuth, and Mirliss’ study implies that the usage of the Tablet PC is especially effective in teaching Mathematics, where the above applications are great assets in an online mathematics course (2006). The authors stated that the Tablet PC has great potential as an effective educational tool in wired educational environments, especially for online teaching where effective communication among students and teachers is critical.
Market of Writing Tablet
The competitive environment for the Tablet PC is almost identical to that of standard laptops in terms of the manufacturers. While no exact figures for market share is available, a thorough review of the retailers’ products lineup indicates that the market is monopolized by five manufacturers: Lenovo, Hewlett Packard, Toshiba, Fujitsu, and Samsung. As for the determination of selecting the best Tablet PC for the purpose of the Math TLC project, I have shortlisted one representative product from each brand and conducted the following evaluation to ensure the best decision, except for Samsung. The reason why I eliminated Samsung is because all Tablet PCs supplied by Samsung are specialized for mobile use only. That is, the screen sizes of Samsung’s products are too small to use for teaching in the Math TLC project. 
The specifications of the remaining four Tablet PCs, Lenovo ThinkPad X61 Tablet 7767, Hewlett Packard Pavilion Tx1320us, Toshiba Portege M750-ST7258, and Fujitsu LifeBook T1010, are shown in Table 1 below.
Table 1. Specifications of Tablet PC Summary Table 
	Product Name
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Lenovo ThinkPad X61 Tablet 7767 - Core 2 Duo L7500 1.6 GHz - 12.1" TFT
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HP Pavilion tx1320us (Turion 64 X2 TL-60 2GHz, 2GB RAM, 250GB HDD, Vista Home Premium)
	

Fujitsu LifeBook T1010
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Toshiba Portege M750-ST7258 - Core 2 Duo P8600 2.4 GHz - 12.1" TFT

	Manufacturer
	Lenovo
	HP
	Fujitsu
	Toshiba

	Part Number
	776701U
	GS865UA#ABA
	FPCM11386
	PPM75U-08801N

	Price
	$1,191.84
	$1,199.99 – $1,289.84
	$1,399.00
	$1,399.00

	CNET Editors' Rating
	N/AOverall score: ( stars)
	N/AOverall score: ( stars)
	3.0 stars (out of five)
	N/A

	Average User Rating
	N/A
	2.5 stars (out of five)
	N/A
	N/A

	Dimensions (WxDxH)
	10.8 in x 9.6 in x 1.3 in
	12 in x 8.8 in x 1.5 in
	12.6 in x 9.6 in x 1.5 in
	12 in x 9.4 in x 1.5 in

	OS Provided
	Microsoft Windows XP Tablet PC Edition 2005
	Microsoft Windows Vista Home Premium
	Microsoft Windows Vista Business
	Microsoft Windows Vista Business 

	Voltage Required
	AC 120/230 V
	Info unavailable
	AC 120/230 V
	AC 120/230 V

	Weight
	3.7 lbs
	4.4 lbs
	5.3 lbs
	4.6 lbs

	Wireless NIC
	Intel PRO/Wireless 3945ABG
	Info unavailable
	Atheros XSPAN
	Intel Wireless WiFi Link 5100AGN

	Card Reader
	Card reader
	5 in 1 Card reader
	Card reader
	Card reader

	Microsoft Office Ready
	Includes a preinstalled image of select 2007 Microsoft Office suites. Purchase a Medialess License Kit (MLK) to activate the software.
	Info unavailable
	Info unavailable
	Includes a preinstalled image of select 2007 Microsoft Office suites. 

	Embedded Security
	Trusted Platform Module (TPM 1.2) Security Chip , Fingerprint reader
	Fingerprint reader
	Trusted Platform Module (TPM 1.2) Security Chip , SmartCard reader
Fingerprint reader
	Trusted Platform Module (TPM 1.2) Security Chip , Fingerprint reader

	System Type
	Tablet PC - Convertible
	Tablet PC - Convertible
	Tablet PC - Convertible
	Tablet PC – Convertible

	Built-in Devices
	Wireless LAN antenna
Bluetooth antenna Stereo speakers
	Wireless LAN antenna
Bluetooth antenna
Stereo speakers
	Wireless LAN antenna
Bluetooth antenna
Stereo speakers
	Wireless LAN 
Stereo speakers

	Hard Disk Drive
	120 GB - Serial ATA-150 - 5400 rpm
	250 GB - Serial ATA-150 - 5400 rpm
	120 GB - Serial ATA-150 - 5400 rpm
	160 GB - Serial ATA-150 - 5400 rpm

	Run Time   (Up To)
	3 hour(s)
	Info unavailable
	3.8 hour(s)
	5 hour(s)

	Notebook Camera
	Info unavailable
	Integrated
	Integrated - 1.3 Megapixel
	Integrated

	Input Device
	TrackPoint
Tablet Pen    Digitizer   
Keyboard
	QuickPlay       Stylus Pen
Keyboard
Touchpad
	Stylus Pen    Digitizer             Scroll button
Keyboard
Touchpad
	Tablet Pen   Digitizer
Keyboard
Touchpad

	Floppy Drive
	None
	None
	None
	None

	Manufacturer Warranty
	3 years warranty
	1 year warranty
	1 year warranty
	1 years warranty

	Platform Technology
	Intel Centrino Duo
	Info unavailable
	Info unavailable
	Intel Centrino 2 with vPro Technology

	Display
	12.1 in TFT active matrix 1024 x 768 ( XGA ) - 24-bit (16.7 million colors)
	12.1 in TFT active matrix 1280 x 800 ( WXGA )
	13.3 in TFT active matrix 1280 x 800 ( WXGA ) - 24-bit (16.7 million colors)
	12.1 in TFT active matrix 1280 x 800 (WXGA )

	Battery
	Lithium ion
	Lithium ion
	Lithium ion
	Lithium ion

	Windows Vista Certification
	Windows Vista Capable
	Info unavailable
	Info unavailable
	Info unavailable

	Networking
	- IEEE 802.11g
- Bluetooth 2.0          - Fast Ethernet
- IEEE 802.11b
- IEEE 802.11a
Network adapter - Mini PCI - Ethernet
- Gigabit Ethernet
	Network adapter
	- IEEE 802.11g
- Bluetooth 2.0 EDR
- Fast Ethernet
- IEEE 802.11n (draft)
- IEEE 802.11b
Network adapter - Ethernet
- IEEE 802.11a
- Gigabit Ethernet
	- IEEE 802.11g
- Fast Ethernet
- IEEE 802.11n (draft)
- IEEE 802.11b
Network adapter - Ethernet
- IEEE 802.11a
- Gigabit Ethernet

	Environmental Standards
	Yes , EPEAT Silver
	Info unavailable
	Yes
	Yes , EPEAT Gold

	Telecom
	Fax / modem - CDC - 56 Kbps
	Fax / modem - 56 Kbps
	Fax / modem - 56 Kbps
	Fax / modem - 56 Kbps

	Graphics Controller
	Intel GMA X3100
	NVIDIA GeForce Go 6150
	Intel GMA 4500MHD
	Intel GMA 4500MHD

	Optical Storage
	None
	DVD-RW (+R DL) / DVD-RAM with LightScribe Technology
	DVD+/-RW (R+/-DL) / DVD-RAM - Plug-in module
	DVD-RW (+R DL) / DVD-RAM

	Product Description
	Lenovo ThinkPad X61 Tablet 7767 - Core 2 Duo L7500 1.6 GHz - 12.1 in TFT active matrix
	HP Pavilion Tx1320us - Turion 64 X2 mobile technology TL-60 2 GHz - 12.1 in TFT active matrix
	Fujitsu LifeBook T1010 Tablet PC - Core 2 Duo P8400 2.26 GHz - 13.3 in TFT active matrix
	Toshiba Portege M750-ST7258 - Core 2 Duo P8600 2.4 GHz - 12.1 in TFT active matrix

	RAM
	1 GB (installed) / 4 GB (max) - DDR2 SDRAM - 667 MHz - PC2-5300 (1x1GB)
	2 GB (installed) / 4 GB (max) - DDR2 SDRAM (2x1GB)
	2 GB (installed) / 4 GB (max) - DDR3 SDRAM - 1066 MHz (2x1GB)
	1 GB (installed) / 8 GB (max) - DDR2-800 SDRAM - PC2-6400 (1x1GB)

	Cache Memory
	4 MB - L2 cache
	1 MB - L2 cache
	3 MB - L2 cache
	3 MB - L2 cache

	Audio Output
	Sound card
	Sound card
	Sound card
	Sound card

	Processor
	Intel Core 2 Duo L7500 / 1.6 GHz Low-Voltage (LV)  (Dual-Core)
	AMD Turion 64 X2 mobile technology TL-60 / 2 GHz (Dual-Core)
	Intel Core 2 Duo P8400 / 2.26 GHz (Dual-Core)
	Intel Core 2 Duo P8600 / 2.4 GHz (Dual-Core)


Critical To Quality of Tablet PC

The Tablet PC will be used as the primary technology tool for faculty teaching courses in the Math TLC master’s program. Utilizing the Tablet PC during the class will enable faculty to communicate with teacher participants through a shared whiteboard using a stylus/digitizer pen on a touch-sensitive LCD screen. The mobility of the Tablet PC provides faculty with a powerful interface for synchronous conferencing that can be used as easily in the classroom as when traveling. In addition, the study by Weitz, Wachsmuth, and Mirliss (2006) demonstrated the usefulness of Tablet PCs for grading students’ work online, including papers and projects. So a Tablet PC should have the following features, which are critical to quality (CTQ) for the Math TLC project:

1) The Tablet PC is practical in terms of size (including dimension, screen size, and weight)

a. Dimensions – The size of the Tablet PC
b. Display (Screen Size) – The size of LCD screen active for use

c. Weight – The weight of the Tablet PC
2) The Tablet PC has sufficient battery capacity (Run time)
a. Run Time – Standard operation hours with 100% charged battery

3) The Tablet PC has sufficient Hard Disk Drive capacity (HDD) to store picture files drawn during online sessions (HDD Capacity)
a. HDD Capacity – Available capacity in Giga Bytes

4) The Tablet PC enables smooth operation of applications and software used during online sessions (Operation System, Processor, RAM, Cache Memory)
a. Operation System (OS) – The version of Microsoft Windows, and its flexibility to downgrade/upgrade later

b. Processor – The level of the CPU pre-installed, effect on speed of processing

c. RAM – The level of Random Access Memory pre-installed, effect on speed of processing

d. Cache Memory – The level of Cache Memory pre-installed, effect on speed of processing

5) The Tablet PC includes desired hardware (Notebook Camera, Input device, and DVD drive)
a. Notebook Camera ( or Webcam pre-installation) – whether the webcam is built into the Tablet PC or not

b. Input Device – the interface hardware for input by user

c. Optical Storage (DVD Drive) – whether the PC has internal DVD drive or not
6) The Tablet PC is sold with a warranty (Manufacturer Warranty)

a. Manufacturer Warranty – the length of standard Manufacturer Warranty

Evaluation Matrix
Four Tablet PC products were reviewed based on the desired features. I established the following matrix in Table 2 to provide a quantitative comparison of the products. Each feature was ranked with scores ranging from“0” for weak fit, “1” for moderate fit, and “2” for strong fit to desired CTQs (See Table 2). 
Table 2. Evaluation of Tablet PC Matrix

	Brand and Product
	Lenovo ThinkPad X61 Tablet 7767 - Core 2 Duo L7500 1.6 GHz - 12.1 in TFT active matrix
	Scores

	HP Pavilion Tx1320us - Turion 64 X2 mobile technology TL-60 2 GHz - 12.1 in TFT active matrix
	Scores

	Fujitsu LifeBook T1010 Tablet PC - Core 2 Duo P8400 2.26 GHz - 13.3 in TFT active matrix
	Scores

	Toshiba Portege M750-ST7258 - Core 2 Duo P8600 2.4 GHz - 12.1 in TFT active matrix
	Scores


	Price
	$1,191.84 
	2
	$1,199.99 – $1,289.84
	1
	$1,399.00
	0
	$1,399.00
	0

	Dimensions (WxDxH)
	10.8 in x 9.6 in x 1.3 in
	2
	12 in x 8.8 in x 1.5 in
	1
	12.6 in x 9.6 in x 1.5 in
	1
	12 in x 9.4 in x 1.5 in
	1

	Display
	12.1 in TFT active matrix 1024 x 768 ( XGA ) - 24-bit (16.7 million colors)
	1
	12.1 in TFT active matrix 1280 x 800 ( WXGA )
	1
	13.3 in TFT active matrix 1280 x 800 ( WXGA ) - 24-bit (16.7 million colors)
	2
	12.1 in TFT active matrix 1280 x 800 ( WXGA )
	1

	Weight
	3.7 lbs
	2
	4.4 lbs
	1
	5.3 lbs
	0
	4.6 lbs
	1

	Run Time (Up To)
	3 hour(s)
	1
	Info unavailable
	0
	3.8 hour(s)
	1
	5 hour(s)
	2

	HDD Capacity
	120 GB - Serial ATA-150 - 5400 rpm
	0
	250 GB - Serial ATA-150 - 5400 rpm
	2
	120 GB - Serial ATA-150 - 5400 rpm
	0
	160 GB - Serial ATA-150 - 5400 rpm
	1

	OS Provided
	Microsoft Windows XP Tablet PC Edition 2005
	0
	Microsoft Windows Vista Home Premium
	1
	Microsoft Windows Vista Business
	2
	Microsoft Windows Vista Business 
	2

	Processor
	Intel Core 2 Duo L7500 / 1.6 GHz Low-Voltage (LV) (Dual-Core) 
	1
	AMD Turion 64 X2 mobile technology TL-60 / 2 GHz (Dual-Core)
	2
	Intel Core 2 Duo P8400 / 2.26 GHz (Dual-Core)
	2
	Intel Core 2 Duo P8600 / 2.4 GHz (Dual-Core)
	2

	RAM
	1 GB (installed) / 4 GB (max) - DDR2 SDRAM - 667 MHz - PC2-5300 (1 x 1GB )
	0
	2 GB (installed) / 4 GB (max) - DDR2 SDRAM (2x1GB)
	1
	2 GB (installed) / 4 GB (max) - DDR3 SDRAM - 1066 MHz (2 x1GB)
	1
	1 GB (installed) / 8 GB (max) - DDR2-800 SDRAM - PC2-6400 (1x1GB)
	0

	Cache Memory
	4 MB - L2 cache
	2
	1 MB - L2 cache
	0
	3 MB - L2 cache
	1
	3 MB - L2 cache
	1

	Notebook Camera
	Info unavailable
	0
	Integrated
	1
	Integrated - 1.3 Megapixel
	1
	Integrated
	1

	Input Device
	TrackPoint        Tablet pen         Digitizer      Keyboard
	2
	QuickPlay         Stylus Pen    Keyboard         Touchpad
	2
	 Tablet Pen Digitizer Scroll button  Keyboard       Touchpad
	2
	Tablet Pen Digitizer Keyboard    Touchpad
	2

	Optical Storage
	None
	0
	DVD-RW (+R DL) / DVD-RAM with LightScribe Technology
	2
	DVD+/-RW (R+/-DL) / DVD-RAM - Plug-in module
	2
	DVD-RW (+R DL) / DVD-RAM
	2

	Manufacturer Warranty
	3 years
	2
	1 years
	1
	1 year
	1
	1 years
	1

	TOTAL SCORE
	
	15
	
	16
	
	16
	
	17


Purchase Recommendation 

After a thorough comparison of the four products, it was determined that Toshiba’s Portege M750-ST7258 is the most appropriate product for the Math TLC project. While the price of Toshiba is in the same range as that of other brands, the product has similar and/or better overall quality than the other three products. The only weakness found in this Tablet PC is its small capacity of RAM (1GB). I recommend purchasing additional RAM to boost its speed of operation and also purchasing the extended warranty to protect other future technical problems. The Toshiba Tablet PC has exceptional battery life, an essential feature identified in the research by Weitz, Wachsmuth, and Mirliss (2006). Therefore, the Toshiba’s Portege M750-ST7258 meets all requirements specified as “Critical to Quality” for the Math TLC project at a price that is under budget.
Summary of Product as Project Tool – Toshiba Portege M750-ST7258 

The Toshiba Portege M750-ST7258 Tablet PC will enable faculty teaching for the Math TLC project to communicate with teacher participants, as well as grade their work in virtual space wherever the wireless network is available. The product has enough quality features to enable all actions required for flexible online teaching, including running the course management software (asynchronous tools) and online conferencing software (synchronous tools) that serve as the educational platform for the Math TLC project. 
References
Computer Shopper. (n.d.). Fujitsu LifeBook T1010. Retrieved on May 5, 2009, from http://computershopper.com/laptops/reviews/fujitsu-lifebook-t1010
CNET. (n.d.). Fujitsu LifeBook T1010. Retrieved on May 5, 2009, from http://reviews.cnet.com/Tablet-pcs/fujitsu-lifebook-t1010/4507-3126_7-33229267.html?tag=mncol;rnav
CNET. (n.d.). Lenovo ThinkPad X61 Tablet 7767. Retrieved on May 5, 2009, from http://reviews.cnet.com/Tablet-pcs/lenovo-thinkpad-x61-Tablet/4505-3126_7-32656967.html?tag=mncol;lst
Nextag. (n.d.). HP Pavilion TX1320US 12.1" Notebook.  Retrieved on May 5, 2009, from http://www.nextag.com/HP-Pavilion-TX1320US-12-561703859/specs-html
Toshiba Direct. (n.d.). Portege M750-ST7258. Retrieved on June 11, 2009, from http://www.toshibadirect.com/td/b2c/cdetland.to?poid=431575
Weitz, R. R., Wachsmuth, B., & Mirliss, D. (2006). The Tablet PC For Faculty: A Pilot Project. Educational Technology & Society, 9 (2), 68-83

