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W
ith the widespread 
use of iPods, cell 
phones with mul-
timedia applica-
tions, digital cam-

eras, and pocket personal computers, 
innovation in the computing science 
curriculum to reflect today’s real-
ity has become an urgent priority. 
Students in introductory program-
ming courses, for example, usually 
develop and test their programming 
assignments on a platform similar 
to the one they will be tested on by 
the instructor or teaching assistant. 
However, this is not the case for 
mobile applications and services, 
which are developed on one plat-
form—such as MS Windows—then 
deployed and run on a totally differ-
ent platform, such as a cell phone.

This multiplatform approach 
gives us the opportunity to intro-
duce students to different pro-
gramming models. More impor-
tantly, we believe such practical 
experience inspires students to be 
excited about learning as it lets 

them develop new applications for 
their own mobile devices.

The characteristics of mobile 
devices and the wireless environ-
ment in which they operate pose 
challenges that provide a moti-
vating framework for students to 
develop novel solutions for mobile 
applications. The result would be a 
renewed interest in pursuing a com-
puter science major and in the field 
in general, which could encourage 
students to play a key role by driving 
innovations in the mobile space.

Mobile application 
platforMS

Just as there are several plat-
forms for developing desktop 
applications such as MS Windows, 
Unix, and Mac, there are several 
others for powering mobile devices 
and developing mobile applica-
tions. Some of these platforms and 
choices include the BlackBerry 
by Research In Motion (RIM), 
Microsoft Windows Mobile, Palm 
OS, Symbian, Qualcomm BREW, 

Google Android, and Sun Micro-
systems’ Java Platform, Micro Edi-
tion (Java ME).

All these platforms present dif-
ferent technologies for developing 
mobile applications. Whatever 
programming languages a comput-
ing science program uses—such as 
Java, C++, or Python—students 
can develop compelling mobile 
applications using any of them, 
then deploy such applications on 
real physical devices.

We adopted Java ME because of 
its simplicity, open source license, 
and established deployment on mil-
lions of phones and smart PDAs. 
For mobile devices, we use Black-
Berry wireless devices donated 
by the Toyota Canada recycling 
program. The BlackBerry wire-
less device is a general-purpose 
communication tool that presents 
many opportunities for educators 
in computing science.

Figure 1 shows the freely available 
BlackBerry simulator. When we 
added these wireless mobile devices 
to our introductory programming 
course, student feedback indicated 
that we should extend this trend 
and introduce the mobile devices in 
other courses.

introductory 
prograMMing

Our introductory program-
ming course provides a technically 
intensive introduction to computer 
programming that emphasizes 
problem solving, organizational 
approaches, and basic algorithms. 
All our courses are designed to be 
lab-intensive, with students learn-
ing by doing. Lab work reinforces 
the theory students learn in the 
classroom.

We integrated mobile devices 
into this course by dedicating two 
weeks of lectures and labs (with six 
hours devoted to each activity) that 
introduce students to the mobile 
devices programming model. 
Students learn about the Black-
Berry device and Java ME. Of the  

teaching computer programming with 

simple wireless mobile applications 

provides the practical development 

experience students need.
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several Java ME configurations and 
profiles offered, we have used the 
connected limited device configura-
tion (CLDC) and the mobile infor-
mation device profile (MIDP). The 
course teaches students about the 
life cycle of developing applications 
for such devices. 

In the first lab, students learn 
how to use the device itself and 
how to download and deploy exist-
ing Java ME applications (known 
as MIDlets) onto the device using 
USB cables. In the second lab, stu-
dents learn how to develop and test 
their own MIDlets using Sun’s Java 
Wireless Toolkit and its emulation 
environment. They also convert 
the MIDlets into a file format suit-
able for the BlackBerry device, then 
deploy them onto that device.

For the course’s final assignment, 
we ask students to develop two 
versions of a mortgage calculator 
application: one for the desktop and 
another for the BlackBerry. Students 
learn that the logic of the appli-
cation doesn’t change no matter 
which device it runs on. Rather, the 
user interface and interaction model 
change; thus, students learn about 
the different methods for reading 
input from the user and handling 
events. Figure 2 shows the mortgage 
calculator application developed by 
students in the introductory pro-
gramming course and loaded onto 
the BlackBerry simulator.

Although we provided students 
with BlackBerry devices to experi-
ment on, their experience was not 
limited to these devices. The Java 

applications they developed can run 
on any Java-enabled device. A list of 
devices that support Java ME can 
be found at http://developers.sun.
com/mobility/device.

Developing mobile applications 
using Java ME is more challenging 
than developing desktop applica-
tions. The Math APIs in Java ME are 
only a small subset of what’s avail-
able on the desktop. For example, 
because there is no Math.pow func-
tion, students must either develop 
this function or have the code for 
this functionality provided. In addi-
tion, CLDC 1.0 does not support 
floating-point numbers. For more 
technical details, see “Integrating 
BlackBerry Wireless Devices into 
Computer Programming and Lit-
eracy Courses,” Q.H. Mahmoud 
and A. Dyer, Proc. ACM Southeast 
Conf., ACM Press, Mar. 2007, pp. 
495-500.

Overall, students have enjoyed 
learning about the development life 
cycle of mobile applications while 
acquiring the ability to practice devel-
oping mobile applications themselves. 
They appreciate the unique opportu-
nities mobile devices offer but also 
become aware of the development 
challenges they present. One student 
commented that “the BlackBerry labs 
show and test real-life examples of 
where Java applications are used on 
mobile devices and demonstrate more 
hands-on experience.”

Software toolS  
and deviceS

The software tools needed for  
this integration, such as a develop-
ment and an emulation environ-
ment, can be downloaded free of 
charge. Sun’s Java Wireless Toolkit 
for CLDC (http://java.sun.com/
products/sjwtoolkit) provides an 
environment for getting started with 
Java ME development. Likewise, 
RIM’s BlackBerry Java Development 
Environment (http://na.blackberry.
com/eng/developers/downloads) 
provides a fully integrated develop-
ment environment and simulation 
tool for emulating the devices’ func-
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Figure 1. BlackBerry simulator. Adding these mobile devices to an introductory 
programming course provided students with an enjoyable learning experience.

Figure 2. Mortgage calculator. Students developed this application in their 
introductory programming course.
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tionality. The simulators are useful 
for testing applications; however, we 
believe that letting students experi-
ment with the physical devices pro-
vides a totally different and better 
experience.

Moving forward
The integration of BlackBerry 

devices into the introductory pro-
gramming course will let students 
work on more interesting and excit-
ing assignments and projects in 
upper-level courses. These assign-
ments and projects will evolve 
around mobile applications. We 
believe this will benefit students by 
exposing them to a new and rapidly 
advancing computing area. 

In addition, our Applied Comput-
ing program has two eight-month 
cooperative education work place-
ments. The integration of BlackBerry 
devices into our computing curricu-
lum offers our students an advantage 
by preparing them for cooperative 
jobs at RIM or other companies that 
look for expertise in mobile applica-
tion development. More than 700 
software vendors form the Black-
Berry Alliance Program for develop-
ing BlackBerry solutions.

centre for Mobile 
education reSearch

Providing concrete modules of 
teaching materials, including lecture 
notes, labs, assignment suggestions, 
and tool guidelines, would facilitate 
departments’ efforts to integrate 

mobile devices into their curricula. 
We are developing such content and 
pedagogical methods in the Centre 
for Mobile Education Research at 
the University of Guelph (http://
cmer.cis.uoguelph.ca).

The Centre engages in leading-
edge applied research to develop 
state-of-the-art applications and 
services that will facilitate and 
enhance mobile education and 
learning. It also provides leader-
ship in integrating mobile devices 
into the computing curriculum. 
We are designing and developing 
academic kits to help universities 
worldwide facilitate the integration 
of mobile devices into computing 
education. The first academic kit 
will be available in late 2008.

A s cell phones and PDAs 
become more pervasive than 
traditional personal comput-

ers, the profession must advocate 
enhancing the computing science 
curriculum by teaching students 
how to develop applications for 
mobile devices. Such devices pres-
ent challenges as well as unique 
opportunities in developing soft-
ware applications.

We found that teaching com-
puter programming in the context 
of simple mobile applications pro-
vides a motivating framework for 
students and inspires them to work 
hard since most of them carry the 
latest Java-enabled cell phones. 

This approach raised the level of 
students’ excitement about—and 
satisfaction with—the course.

Readers interested in integrating 
mobile devices into their courses 
can download our lecture notes, 
slides, and other material from 
http://cmer.cis.uoguelph.ca. ■
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