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Development of Personal Wireless (mobile) Devices in Teaching and Learning 
 

Sabbatical Abstract 
(as documented in the Sabbatical Proposal) 

 
o Given the explosion in the use of personal wireless (mobile) devices, research is needed 

to investigate and develop software technologies that utilize cell phones, MP3 players 

ŀƴŘ t5!Ωǎ όǇŜǊǎƻƴŀƭ ŘƛƎƛǘŀƭ ŀǎǎƛǎǘŀƴts) for student learning. 

o There is a need to develop techniques and software tools that will facilitate the design 

of web page content (i.e. syllabi, documents, audio and video content) that can be 

displayed on small screen mobile devices as easily as personal computer screens.   The 

challenge is to develop small screen design processes that will be as easy as authoring 

web page content for a personal computer display.  

o This project will continue previous research I had performed on small screen devices by 

providing a blog (http://mobileDot.blogspot.com) that will follow my sabbatical progress 

and a web site (http://sites.google.com/site/mobiledotsite/Home) that will summarize 

this research and provide a platform to share techniques using this technology in the 

classroom.   

  

http://sites.google.com/site/mobiledotsite/Home
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My Experience 
 
The Approach 
 
The άno nonsenseέ summary of my sabbatical is that I am a ǇŜǊǎƻƴ ǿƘƻ ƭƛƪŜǎ ǘƻ άǘǊȅέ ǘƘƛƴƎǎ ǘƻ 
truly understand them. This sabbatical is my attempt to understand the technology better from 
a teaching and learning perspective so that I can use mobile technology in the courses I teach 
and share this research with other teachers.   
 
The Background 
 
After spending several years trying to get students to turn off their cell phones and stop text 
messaging,  I decided a year ago that is was going to be much easier to join them then fight 
them.  I know from experience working younger students, their preference is to communicate 
with text as opposed to voice on their cell phones. I see wide spread use of cell phones as a 
opportunity to take advantage of the fact that each of them now carries a computer that they 
important, it not vital, in communicating with others. My goal is to leverage this by creating 
opportunities for them to utilize mobile technology as part of their learning. 
 
The Strategy 
 
My first foray into mobile computing was in 2007 when I tried some experiments in developing 
web pages that could be viewed on a PC or a mobile device (i.e. one web page file just as 
readable on either device). The most common approach today is to create a web page for 
mobile devices and create a different page for the personal computer. As with most busy 
college instructors, the duplication of effort seemed to be unproductive.  It was with this back 
drop that at least one of my sabbatical projects was to work on making the creation of web 
pages simpler for the teacher.  
 
I spent the majority of my sabbatical time doing a άǇǊƻƻŦ ƻŦ ŎƻƴŎŜǇǘέ on as many mobile 
technologies as I could with the cost and time constraints of the sabbatical.  I made use of open 
source, free or trial software products. My definition of proof of concept involves identifying a 
learning application for a mobile technology and then developing a simple solution to prove it is 
feasible. With this process as my guide, the projects developed on my sabbatical are as follows: 
 

MLEX (mobile learning Experiment) ς Thin Client Mobile Technology that included developing a 
Windows application that will create a single xhtml web page that will render both on a 
personal computer or mobile browser with no compromise in readability.  This was a 
continuation on work I had done in 2007. 
GCC Mapz ς Development of the same thick client mobile standalone mobile application (GCC 
Mapz) in Microsoft .Net, Sun Java Wireless Toolkit and Java Google Android SDK software 
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development environments.   The application was a map program developed for new students 
to find their way around the GCC Campus. 
pocketCourse ςThick client stand-alone PDA based content management system.  From my Dell 
t5!Σ L ŎǊŜŀǘŜŘ ŀ ά.ƭŀŎƪ.ƻŀǊŘ ƭƛƪŜέ content management application that allows students to 
open syllabi, lectures, assignments and assessments  
Bluetooth Server ς Development of a Bluetooth client / server application between student 
mobile client and instructor PC server that facilitated a Bluetooth Clicker student response 
classroom application. 
SMS Server ς I lacked the equipment to develop this application but I researched the 
technology just the same. A SMS Server allows students and faculty to send a text message 
request to a campus SMS server that has been populated with data to respond to known text 
message requests. 

 
Assumptions 
 
I did not approach my research without some assumptions. I did not have an unlimited budget 
and neither do my students. The college has limited resources so my project needed to have 
the same constraints.  I chose software products that were open and free for academic use.  
The applications I developed used free programming language products like Java, Android SDK, 
and PYTHON.  I also used academic use products like MS-Visual Studio, MS-Device Manager.  To 
report my findings I used free Google Sites, Google Groups and Google Apps.  Thankfully, with 
the exception of the SMS Server project which needed a Microsoft Smartphone, I had 
everything I needed to perform four project categories of mobile learning applications. 
 
The Economics 
 
 I would be remiss if I did not also mention the effect of the economy as my project moved from 
the economic stability of August to the economic instability of December.  As we have seen in 
most sectors of the economy, the mobile device industry has been impacted by a slowing 
economy and this is lead to a slowdown in the introduction of new devices and plan options as 
my sabbatical progressed.   
 
Mobile device technology relies almost exclusively on the market differentiation and pricing of 
the mobile carriers.  Mobile carriers use cell phones and cell phone services to make their 
services standout. A weak economy seems to have an especially chilling effect on mobile 
innovation as cell carriers try to match the mood of the market.  Price becomes more important 
than new features. For example, the demand for pay as you go phones increased dramatically 
this fall.   This was in direct response to a slower economy. 
 
Fortunately, I also saw the introduction of important new products that will shape the mobile 
application industry for the next couple of years.  The Apple iPhone and the release of handsets 
ǘƘŀǘ ǳǘƛƭƛȊŜ ǘƘŜ DƻƻƎƭŜ !ƴŘǊƻƛŘ ǇǊƻŘǳŎǘ ǊŜǇǊŜǎŜƴǘ άƎŀƳŜ ŎƘŀƴƎŜrέ ǇǊƻŘǳŎǘǎ ǘƘŀǘ ǿƛƭƭ ƻƴƭȅ 
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increase the trend to bring more personal applications to the mobile device. This will only have 
a positive effect of increasing the options for faculty and students.  The more applications 
created for the mobile device will only make it more like a personal computer and open up 
more options for the mobile learner. 
 
The Most Promising 
 
I spent most of my time this fall working with a computer program I developed (MLEX) that 
would assist faculty and students who already know how to create web pages for the personal 
computer but need help to create a mobile web page.   I wanted to do this in a way that you 
could avoid having to create a different page for each. MLEX will create a single web page file 
that will display for both a PC and a mobile device using the same xhtml file.   
 
As you will read from this report and the material on my sabbatical web site, I think MLEX 
presents an opportunity for productivity gains for already busy faculty.  I hope to continue more 
development on MLEX (mobile learning experiment) after the sabbatical and when I have had a 
chance to show other faculty (inside and outside of MCCCD) how MLEX works and start to get 
their feedback on how to make the application better.   
 
The SMS Server might be the next most important technology since students already have 
access to an infra-structure built on SMS (text messaging) via their cell phone.  A SMS server 
can receive a cell phone text message and based on the request (School calendar, final exam 
schedule, room change, etc.) respond with a text message with the answer to the request.  It is 
a technology that is well known and a solution that can be very cost effective.  
 
 The Bluetooth Server (short range wireless network) has many of the same benefits and 
options as the SMS server (it can also send and receive Bluetooth messages) but the 
implementation is more complicated and may be also difficult to implement with some cell 
phone carriers that restricting the applications you can add to your cell phone.  Bluetooth 
applications can also require more complicated configuration versus text messaging support 
which is enabled right out of the box. 
 
PocketCourse is a technology that could be useful for distance learning and if mobile carriers 
ease up on restrictions to load applications, it might be an excellent tool to deliver materials to 
students off campus. This project does a lot to demonstrate the flexibility of mobile devices in 
delivering content. 
 
Finally, the GCC Mapz thick client application was created to investigate the power of mobile 
application on mobile device as common as a cell phone. Could an application be created for a 
cell phone much like you would create an application program on a PC?   A campus could 
technically make programs like GCC Mapz downloadable into student mobile devices but this 
technology is not ready for any kind of wide spread use at this time.  Again, mobile providers 
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make the loading of personal applications outside of their offerings difficult to implement.  For 
my carrier, the only applications that I can run from my cell phone are purchased on a 
subscription basis from the carrier.  The ability to acquire your own cell phone apps and load 
them on my cell phone without going through the carrier is not an option at this time.  As you 
will read from my blogs and analysis of mobile applications, there are pressures from the Apple 
App Store, Google Android and BlackBerry to change this. 
 
The Limitations of Mobile Technology in Learning 
 
Given the current state of mobile technology, mobile devices today will only serve a secondary 
role in the classroom (in the short term).  When there is a choice between a personal computer 
(or laptop) running a browser or a cell phone running a browser, even if the cell phone has a 
key pad, the learning experience will be better on a PC.  The PC technology is more mature and 
sophisticated with web pages containing more robust content (i.e. JavaScript, Flash, better 
image support).  With many students possessing laptops and with many classrooms outfitted 
with computers, the use mobile technology in the class will be limited.  However, mobile 
technology is here to stay and will develop as a primary delivery alternative.  In the long term, 
the portability and flexibility of mobile devices will make it a more important player. 
 
Outside of the classroom is the place where mobile devices excel. By definition, a smaller 
portable device can have advantages when access to a computer application or when a network 
is necessary.  A mobile application might as simple as having a web page with class assignments 
available to a student who does not have a computer or another student who may need a 
photograph of some event for a class assignment. Certainly the small display can present 
problems for students with poor eyesight (or older students) but reports have indicated that for 
younger students, even reading (and writing) novels from a mobile device is quite feasible.   
 
It is my belief, that the mobile device will be a secondary source of information for those 
students who have either (1) do not have access to a PC and are using their mobile device as 
their only means of computing and network access, (2) own a PC but their cell phone is their 
only link to outside networks (i.e. Internet), and (3) enjoy the portability that their mobile 
device provides. 
 
Where Mobile Tech Can Excel Today 
 
Where there is no a personal computer available or if a PC exists but cannot be connected to 
the network, a mobile device can be a very viable computer.  My experiments have shown that 
mobile devices can both run applications and also connect to the Internet and browse web 
pages. The use could be temporary or it could be a permanent part of a learning experience.   
 
One mobile scenario comes to mind that seems very appropriate for the student is with 
distance learning.  Not all students can be in a classroom because of disabilities, sickness or a 
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temporary assignment away from home (military or work). A mobile device could be loaded 
with content or the student could access web pages specifically formatted for mobile screens.  
This is a small part of the technology workload at most colleges but it may be enough to 
establish the expertise necessary to support mobile devices for learning.  
 

Cell Phone Providers/Carriers 
  

One of the goals of my study was to start to understand the mobile alternatives for Maricopa 
County students not just from a technology standpoint but also from an economic and 
marketing perspective.  The mobile carriers perhaps hold the most control over what options 
are available to students.  What features available to a student depend on what the carrier 
wishes them to load on their handset and at how much money these features will cost. 
 
For the Phoenix area, the major cell phone providers are Verizon, T-Mobile, Sprint, Alltel, AT&T 
and Qwest.  Who has market share is difficult to determine but certainly AT&T, Verizon, T-
Mobile and Qwest are important telecommunication providers in Arizona.  On one provider 
dominates the market.  There are several web sites available to compare cell phone carrier 
plans and phones (see my list of links) but I chose as my informal test an upgrade of my cell 
phone (Verizon) for use in mobile learning.  
 
Verzion is very restrictive in terms of what applications can be loaded a cell phone.  Their 
business model sees applications as a source of revenue and does not allow customers load 
mobile applications to their cell phones outside of the list they provide the customer.  Verizon 
will let you download mobile applications in their product list but these applications are only 
available at a monthly subscription cost and third party applications outside of Verizon are not 
an option at this time. 
 
Based on the research done in my sabbatical, I was looking to upgrade my cell phone so that it 
supported Internet connectivity to work with mobile sites I created with my MLEX web page 
tool. Out of personal preference, I wanted my cell phone to also support a keyboard since 
interaction with the device is very important to me and I find using a phone keypad for typing 
letters very frustrating.  The keyboard was also important for text messaging.  I see SMS text 
messaging as another key feature for a student to use their cell phone for learning.  
 
Based on some research at my local Verizon store and a visit to their web site, I found I could 
get a cell phone (LG Voyager Titanium) with a larger screen and a fairly large keyboard for $99 
dollars and a two year contract with Verizon. The Internet connectivity was an extra $15 per 
month and I already had unlimited text messages on my family plan for about $20 dollars per 
month.  Although these costs with not insignificant (especially the Internet connect fees), my 
feeling that the costs were in line with other monthly electronic entertainment fees (i.e. TiVo, 
Netflix, iTunes songs/videos, etc.).  I was encouraged and in absence of any survey data 
(something I would like to coordinate with other educators) my unscientific analysis concludes 



Gary Marrer ς GCC 
gary.marrer@gcmail.maricopa.edu 

Fall 2008 Sabbatical 
 

8 
 

that a large number of students probably already have phones that support Internet and most 
have phones with an adequate display.   
 
Outside of cell phones, there is also another interesting development for mobile learning.  With 
the introduction of Wi-Fi ŜƴŀōƭŜŘ t5!Ωǎ ŀƴŘ aP3 players, at least Internet connectivity 
becomes a very viable option for students.  The Apple iTouch, for example, with its Wi-Fi 
connectivity also provides the necessary technology to connect to the Internet could be as 
powerful a learning device as a Smartphone.  
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Products Developed 
 

 

What follows is information from my mobileDot blog, my mobileDot web site and new 

information added for this report. There is much more information on my sabbatical web site.  

In addition, web site also contains video screen casts that demonstrate many of the projects 

developed in this sabbatical. 

 http://sites.google.com/site/mobiledotsite/  

 

I. MLEX (mobile learning experiment) ς a tool for creating mobile web page learning content 

https://sites.google.com/site/mobiledotsite/Home/mlx-beta-release 

The goal behind the MLEX web page tool is to create a Microsoft Windows application that will 

create a single web page that is readable on a mobile device as a PC.   

It has always seemed to me unproductive to have to create one HTML page that was readable 

from a personal computer browser and a different HTML page created for a mobile device 

browser.  The process to create a single web page readable from both environments is largely a 

matter of understanding what web page elements will and will not display on a mobile browser 

(largely due to screen size) and making sure they are not used in this single page alternative.  

To simplify the process for the average online Instructor, I thought a software application that 

was largely WYSIWYG (What You See Is What You Get) would be ideal if it could somehow shield 

the author from learning all the "what doesn't work" HTML and CSS elements. The MLEX tool is 

not for a novice web page designer.  I saw the typical MLEX user as an Instructor who had already 

delivered content from a web page (maybe teaches an on-line course) and has a fundamental 

knowledge of how to apply HTML tags for text and image formatting.  For me, this Instructor 

would be the most likely to be interested in delivery content to a mobile device today. To that 

end, the MLEX tool is still undergoing development.  It has a basic feature set that will hopefully 

get richer as more users develop pages with it. Although the delivery of learning content 

exclusively via mobile device is still in the future, the secondary delivery of course resources via 

mobile devices is very doable today.  Understanding what history tells us about technology; it 

only stands to reason that there is great promise for mobile devices in teaching and learning in 

the future. 

Complete design documentation along with examples, video lessons and screenshots exist on the 

http://sites.google.com/site/mobiledotsite/
https://sites.google.com/site/mobiledotsite/Home/mlx-beta-release
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mobileDot web site (http://sites.google.com/site/mobiledotsite/) but I have included a couple of 

screen shots in this summary document. 

 

Editing Screen 

 

http://sites.google.com/site/mobiledotsite/
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MLEX page displayed 

Note: Watch the screen cast on the mobileDot web site on how this product along with the 

operators guides that was created for it. 

 

II. Thick Client Development Options ς Options for development of new learning applications on 

mobile devices 

Thick client applications represent a way for content specifically designed for education to be 

delivered to the student on a mobile device. With application options limited with most cell 

providers (see my comments on my cell phone above); users are forced to use generic 

applications like the cell phone browser provided by the carrier.  Whereas browsing a web page 

of lesson material is important, it is even more effective if applications developed for a student 

can be run from a mobile device.  For example, how valuable would it be for a student to have an 

application running in the cell phone that would help them with advisement and financial aid as 

they prepare for a new semester? The long term possibilities for custom applications for students 

is limitless and with the popularity of new 3G cell phones like the iPhone, the trend towards 

opening third party applications to the cell phone is only a matter of time. 

The GCC Mapz Mobile Application 

As a test, I developed a map application to assist new students in finding buildings on campus.  

Why not develop an application that allows the student to key in the building number and then 

get a map to show them the buildings location?  Applications like this are very feasible, very 

plentiful and very inexpensive to create due to open source software. It is not difficult to find 

program development environments to create these applications equipped with cell phone 

emulators (if you do not have a cell phone). Even though I cannot run these applications on my 

cell phone because of my provider, I can create them and test them for this sabbatical. 

After a couple of trying weeks with the Java Wireless Toolkit, I developed software next with 

Microsoft .Net and then Google Android. Java with the Google Android Toolkit  and 

the Eclipse IDE provided a very robust development environment. Not only did it offer superior 

debug facility but also syntax help at a mouse click (a very important feature when you are using 

a new programming environment). It was nice to hit the ground running and not run into a 

parked car. 

 

I have been programming for twenty years but will each new programming language API comes a 

learning curve. With the help of numerous examples and excellent resources provided by Google 
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Android (videos, samples and forums) I muddled my way through a clone of my .Net GCC Mapz 

application is short order. After a couple of videos last week and some documentation over the 

weekend, I had the Java MIDlet I created cloned in one day and a more robust version (similar to 

what I had done in .Net) in two days.  

 

I am very impressed and encouraged about Android. If just for a PDA, it is a very robust 

environment. Put with a Smartphone, it can be a very powerful tool. In October, T-Mobile and 

Google release the T-Mobile G1 Google Phone. It is hard to say how the market will embrace 

Android but from an initial pricing standpoint, it seems much more attractive than the cost of an 

iPhone. I am predicting Android will be successful in the marketplace but it will not be the market 

leader initially due to AppleΩs iPod device popularity.  I think time is on its side along with its 

technology which seems the closest to the personal computer. 

 

If you are interested in seeing what I have done, you can visit my web site at: 

(https://sites.google.com/site/mobiledotsite/Home/thick-client-android)  

and look at the screen shots and source code it took to create the Android GCC Mapz application. 

This is the first programming language I have used that took advantage of XML for 

the UI (although XAML and other technologies by different vendors are also going in that 

direction) and it was a little challenging at the start. Fortunately, with some good examples 

provided by many on the web, I was successful.  

All of the thick client projects I worked on can be seen and referenced below. 

https://sites.google.com/site/mobiledotsite/Home/thick-client-android
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https://sites.google.com/si
te/mobiledotsite/thick-
client---gcc-mapz-net 

 
https://sites.google.com/site/
mobiledotsite/Home/thick-
client---java-me 

 
https://sites.google.com/site/
mobiledotsite/Home/thick-
client-android 

 

 

III. pocketCourse ς a standalone PDA based Content Management System 
http://sites.google.com/site/mobiledotsite/Home/thick-client-pocketcourse-beta--net 

 

pocketCourse was created to test whether it was feasible to place a learning content 

management system in a mobile device.  Like BlackBoard and Moodle deliver content (lectures, 

sound files, images, text) can to your PC screen, could software be created for a mobile device 

(like a PDA) that would capture and entire course and deliver it without the need for a network 

connection?  My thinking for this option was to create a distance learning option that would 

include the software content and the device to present it all in a package small enough to mail 

to someone. This could be a real advantage when the student is handicapped or is going to be 

separated from the campus by great distance (i.e. perhaps a student who is in the armed 

forces).  The course could easily be packaged up a mailed and as long as power was available 

for periodically charging the batteries. 

 

Is pocketCourse feasible? 

 

The answer is yes.  It is feasible and it can be done and with the pocketCourse program.  The 

https://sites.google.com/site/mobiledotsite/thick-client---gcc-mapz-net
https://sites.google.com/site/mobiledotsite/thick-client---gcc-mapz-net
https://sites.google.com/site/mobiledotsite/thick-client---gcc-mapz-net
https://sites.google.com/site/mobiledotsite/Home/thick-client---java-me
https://sites.google.com/site/mobiledotsite/Home/thick-client---java-me
https://sites.google.com/site/mobiledotsite/Home/thick-client---java-me
https://sites.google.com/site/mobiledotsite/Home/thick-client-android
https://sites.google.com/site/mobiledotsite/Home/thick-client-android
https://sites.google.com/site/mobiledotsite/Home/thick-client-android
http://sites.google.com/site/mobiledotsite/Home/thick-client-pocketcourse-beta--net
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author only needs to create HTML and .JPG image files that can be saved to the mobile device. 

One file per class also needs to be created to organize the material. This class file is a 

simple XML file with tags that identify the lessons and optionally within each lesson the lecture, 

assignment, video and sound files.  Most course developers would have no problems with the 

HTML (although using a tool like MLEX* makes the files much easier to read on the mobile 

device) and the XML file it relatively straight forward and easily edited with any text editor.  

 

Using the MLEX tool, I have created a five lesson mini course for the Fundamentals of Object 

Orientated programming.  

 

  

 

Changes in Beta Version 

The beta version marked a change in design.  The Video and MP3 tabs have been replaced in 
favor of an assessment tab for quizzes and tests.  A journal tab has been added so that the 
student has a scratch pad to write comments, journals, and blogs for personal review or for 
review by the Instructor.  Extensive testing also took place to provide better error handling and 
discovery of software bugs.  There is a screen case available on the mobileDot web site that 
demonstrates how this program works. 
 

IV. Bluetooth Kiosk with Client ς Example of a Bluetooth Clicker Client / Server Application 
http://sites.google.com/site/mobiledotsite/Home/btkiosk 
 

 

Proof of Concept or "how it is supposed to work" 
 

http://sites.google.com/site/mobiledotsite/Home/btkiosk
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My goal with this project is to create a Bluetooth kiosk.  Based on a old Bluetooth commercial I 
remember from IBM*, I want to take Windows PC or laptop and make it a Bluetooth 
kiosk/server so that students may walk up to the Kiosk, establish a wireless session with the 
kiosk/server and request college/class information with their cell phone.  Once the server 
received their request, it would process it (via a database look up) and deliver student 
information over the wireless connection to their cell phones display.  A tool similar to this can 
be found on the Google web site as you may send Google a text message request and have the 
ŀƴǎǿŜǊ ǊŜǘǳǊƴŜŘ όƛΦŜΦ  {ŜƴŘ ǘƻ ƎƻƻƎƭŜ όƻǊ псспроύ ǘƘŜ ƳŜǎǎŀƎŜ ά ǿŜŀǘƘŜǊ уролнέ ŦƻǊ ǘƘŜ 
weather forecast for zip code 85320) 
 
Given the limitation of short text messages for input and output, some potential uses on a 
campus might be: 

¶ Using a cell phone with Bluetooth support as a "Clicker" to collect student feedback 
¶ Request a faculty members office hours 
¶ Get the room/time/day/faculty assigned to a class 
¶ Pick up a faculty message or instruction 
¶ Request short documents for a class (assignment, book ISBN, reading list, etc.) 
¶ School event calendar (classes, exams, sports) 
¶ Directions to buildings and meetings 
¶ Use your imagination for anything else a student may need to access 

The kiosk (a.k.a. Server) really becomes an alternative to Internet access.  It allows for quick 
access of the data without the expense of purchasing a laptop or an Internet enabled cell phone 
with Wi-Fi connectivity. The kiosk is for convenience and efficiency.  
 
The kiosk would be located in high traffic areas or near faculty offices.  Any Bluetooth device 
with a chat (send / receive RFCOMM support) could be used to communicate with the server.  
Although the transmission could be encrypted the kiosk should only contain public directory 
information.   
 
*IBM had a commercial where a man approaches a soft drink vending machine to make a 
purchase.  He does not have the correct change so he has to leave the vending machine without 
his can of soda.  A moment later a lady approaches that same vending machine with her hands 
filled with shopping bags.  Realizing she can only make the purchase by putting everything in her 
hands down to make the purchase, she grabs her cell phone and keys some information into the 
handset only to have the soda drop from the machine.  She used a Bluetooth connection to 
complete the transaction 

 
Definition:  What is Bluetooth? 
 
Bluetooth is a wireless communications protocol designed to connect similar devices in close 
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range (less than 20 feet).  The technology has existed for sometime but is most popular for 
"hands free" cell phone usage where a Bluetooth connection is set up between an ear piece 
and a cell phone laying in close range. Most cell phones have Bluetooth built into them but also 
PDA's can have Bluetooth support.  A Bluetooth dongle can be purchased for a PC or laptop for 
under $10 dollars if Bluetooth support is not already built in. 
 
Bluetooth Clicker Project 
 
Many textbook publishers and instructors have been adopting Clickers in their classrooms. 
Clickers are small radio (or infrared devices) that allow students to vote on questions asked by 
the instructor,  They can be used in a "game format" where student keep score of their correct 
responses or the instructor can use the devices to do "on the fly" quizzes to see how students 
are understanding/retaining the material.  Clickers can be very useful but can also be 
problematic since they must be handed out and collected at the end of each class session.  
Clickers get lost and lost clickers cost money.  
 
Most students have cell phones with Bluetooth support built in for "hands free" device 
support.  For my Bluetooth project, I tested the viability of putting a PC in the classroom with a 
Bluetooth server program listening for clicker type input from students using the Bluetooth 
support in their cell phones.  I was not sure if the project was technically possible but in fact I 
was able to create a Bluetooth server in Visual Basic (or PYTHON) running on my Laptop with a 
Bluetooth dongle ($5.00 on eBay) and a Bluetooth clicker client on a PDA. The students BT 
client was running a Visual Basic program I developed. 
 
Several of the screens developed for this project are shown below and I plan to write up a more 
complete description of the project at the conclusion of my sabbatical.  I was able to write a cell 
phone application to emulate the clicker and communicate with the Bluetooth server but since 
I was using the Microsoft Device Emulator for my development and testing, I was unable to 
communicate via Bluetooth (due to limitations with the emulator and serial port support).  A 
real cell phone with Microsoft Smartphone support is necessary to complete the final testing 
for cell phone clicker support.  I am very confident it can be done as successfully as was done 
with the PDA Bluetooth client I developed. 

Screen Shot - Server Screen 
 
The Bluetooth Server (BTs) listens for requests and based on pre-determined dialogs can 
respond to Bluetooth clients (BTc).  The client could be requesting something like office hours 
or perhaps the when a course was being offered.  I have created a test application that can 
exchange messages or have a PDA act like a student clicker and respond to teachers questions 
at the front of the room. Her e are some screen shots of what I have been able to program with 
Visual Studio 2008.  The BLs can also be programmed using PyBluez and PYTHON for operating 
systems other than Windows although for this project I have only tested with PYTHON running 
on Microsoft Windows.  



Gary Marrer ς GCC 
gary.marrer@gcmail.maricopa.edu 

Fall 2008 Sabbatical 
 

17 
 

 
Main Screen Bluetooth Server (BTs) with Feedback from Student BTc sending clicker feedback 
on a PDA 
 

 

 
 

 

 

V. SMS Server - The Microsoft Warana Project 
http://sites.google.com/site/mobiledotsite/Home/sms-server 

 
Even though a project with a SMS (Simple Message Service) Server (aka. text messaging) would 
we be outside the scope of the sabbatical due to some technical issues I was going to 
experience (the requirement of a Microsoft compatible Smartphone), I did find a Microsoft 
project that left me optimistic that a SMS Server could be implemented on a college campus. 
 Microsoft India created a .Net based SMS Server for farmers in India (and now Vietnam) that 
provided a low cost ubiquitous solution that replaced a PC network solution. The project is 
call Warana and you can link to: 
 
http://research.microsoft.com/Research/downloads/Details/9190f48f-6e3d-4ee8-b4a9-
b346db76be1d/Details.aspx 
 
 for more information and the SMS SDK they created to develop the SMS server.   
 
Although poor farmers in India do not share much with American community college students, 
the use of SMS to inexpensive SMS servers controlled by someone other than the carrier can be 
a very attractive option for cash strapped I/T budgets. Turns out Microsoft India has created a 
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