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Abstract

Contextual Inquiry (CI) is a method developed by
Beyer and Holtzblatt for grounding design in the context of
work being performed by user(s). This paper is about
identify ways of improving the usability of Java Integrated
Development Environments (IDEs) for developing mobile
applications. We also describe our approach of this method
to support mobile application developers, through the use
of an IDE (NetBeans IDE in the context of this research).
CI provides useful data on the typical problems found in
various tools for developing mobile applications on which
our design ideas were based. The data that was collected
from this method was subjected to further analysis and
quantification, beyond what Beyer and Holtzblatt suggested
as well as a way to defend the potential usefulness of
mobile IDE for mobile applications development.

1. Introduction

Integrated Development Environments (IDEs) — such
as Eclipse, Visual Studio, NetBeans, JBuilder, etc. are tools
of choice for developing mobile applications and they are
also instrumental in developing individual components for
mobile applications (Soroka et al, 2006).

Developing mobile applications using any of these
development environments is a complex task (Soroka et al,
2006). However, one vision of mobile applications
developers is to deliver robust and comprehensive
applications for various mobile devices that one can easily
carry, through using one of the IDEs mentioned above.

The popularity of mobile applications and services are
now such that we feel it is time to look at how well mobile
applications developers are supported through these
existing development tools.

This research uses Contextual Inquiry (CI) (Holtzblatt
and Beyer, 1997) to investigate how mobile applications
developers can be supported through Java IDEs in order to

978-0-7695-3507-4/08 $25.00 © 2008 IEEE
DOI 10.1109/CSIE.2009.884

770

Gary Marsden
Dept of Computer Science
University of Cape Town
Cape Town, South Africa
gaz@cs.uct.ac.za

identify problems that are encountered when using Java
IDEs to develop mobile applications. We also assess the
utility of CI for extracting the design requirements for the
IDEs. NetBeans IDE was considered as the ideal IDE to use
for this research. This is due to the fact that it is an open
source IDE and it is considered as the most widely used
Java IDE for developing mobile applications for mobile
devices (Benson et al, 2004).

Therefore, we were interested in finding ways to
improve the usability of Java IDEs for mobile applications
development and to provide more support for Java mobile
applications developers through the IDEs.

The techniques of CI recommend observing activities
as they occur in their natural context in order to be able to
portray the process of the work as well as the discovery of
the places where technology could be applied to defeat the
observed difficulties (Cross and Warmack, 2000). This
method was chosen because it would provide data about the
detailed problems faced by Java mobile applications
developers when using a Java IDE to develop mobile
applications and it will also provide guidance on the design
of the support framework (Jones and Marsden, 2005) and
(Preece et al, 2007).

2. Contextual Inquiry

CI, as described by Beyer and Holtzblatt is a structured
approach to the collection and understanding of data from
fieldwork with the purpose of building a tool that supports
the user of a system. It is a method that provides the
researcher and/or designer with a grounded and detailed
knowledge of users’ work as a basis for their design (Wixon
and Raven, 1994). This is usually achieved by fostering a
strong relationship with the users. This will determine how
well the researcher/designer understands the users in order
to be able to support them. And users are always assumed
as the expert in their work (Holtzblatt and Beyer, 1997) and
(Jones and Marsden, 2005).
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Goal Run code for various devices
Code was working fine but could not be
Content | adapted to different mobile devices
without changing the code
While trying to make sure that the code
works fine on all the devices, there are
Outcome . .
various versions of codes of emanated
from only one written codes.
Table 1: The Table showing the action that users wish to
achieve.

CI is always achieved through a face — to — face
interaction using an apprenticeship model which provides
an attitude of inquiry and learning while the users are being
studied (Holtzblatt and Beyer, 1997) and (Jones and
Marsden, 2005) and it defines a clear set of concerns rather
than a list of specific questions which enables the
researcher/designer to focus on a few key issues and gather
concrete data during the session that they may have with the
users.

The importance of CI is that you can ask questions and
prompt for explanations immediately (Holtzblatt and Beyer,
1997) and (Preece et al, 2007).

3. Methodology

Using CI, Sixty four expert mobile applications
developers were recruited and observed in their place of
work, that is, the Computer Science department laboratory
of the University of Cape Town. This was done during the
first and second semester of the session. The researcher met
with each mobile applications developer and explained the
motivation behind CI — to identify programming difficulties
that mobile applications developers experience while
developing mobile applications using one IDE or the other
in order to be able to provide support for these difficulties.
This would be achieved by observing the developers as they
develop their mobile applications using various Java IDEs
However, as developers develop their applications, the
researcher recorded the observations on both the paper and
video.

Hypothesis about the programmer actions were
formed. This was later shown to the developers. For
example, “You want to be able to port your applications to
various mobile devices by using the functionalities
provided by the IDE.” and the developers would reply,
“Actually, I want to be able to write one set of code and by
using this IDE, I want my application to work on different
mobile devices without changing the codes.” This is
represented in Table 1 above. Participants were however,
paid approximately $10 for their time and participation.

4. Findings and Results

Understanding how and where to improve the
environment for Java mobile developers, working on Java
mobile applications requires some investigation in order to
learn how they do their work, while using a particular
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Integrated Development Environment (IDE) for developing
mobile application (Soroka et al, 2006). In order to achieve
this, the researcher/designer has to conduct an observation
of user. However, this can be achieved through using
contextual Inquiry (Holtzblatt and Beyer, 1997).

To this end, we conducted an observation of Sixty four
mobile application developers while they were using their
various IDEs to develop mobile application using
contextual Inquiry (CI).

The following data and results were collected and
obtained from our CI method: 84% felt that NetBeans
supports the way in which they work. However, after
further use of CI as well as follow-up interview (Jones and
Marsden, 2005) and (Preece et al, 2007), it was clear that
mobile developers expect mobile application to run
correctly on all J2ME-enabled software and hardware (e.g.
J2ME-Enabled mobile devices). But this is not always the
case (Mace, 2006).

Hence the result from our method of CI showed that in
a typical development, porting and testing Java mobile
applications using a Java IDE such as NetBeans, Eclipse,
JBuilder, etc. take longer time than expected in order to be
able to accommodate the varieties of devices to be
supported through a particular IDE.

4. Design (Supporting Mobile Developers)

After we analyzed the results, our research then
focused on better supporting mobile applications developers
while developing mobile applications for a variety of
mobile device platforms. This however, can be done
through a development environment (that is, the IDE), since
almost all mobile applications developers are now
developing mobile applications through one IDE or the
other (Soroka et al, 2006).

However, our research focused on the NetBeans IDE.
This is because the NetBeans IDE is an open source
environment which allows for alterations and also, the
result from our research in addition with the literature
survey conducted showed that, NetBeans is considered to
be the most widely used IDE for developing Java mobile
applications (Benson et al, 2004).

Therefore, we designed a plugin to be incorporated
into the NetBeans IDE. The plugin we built is called
Mobile Tools for NetBeans (MTN) which can be used to
aid the development of mobile applications that can be
easily ported into different mobile devices through using
NetBeans IDE without the need to adapt the application for
each mobile device profile. MTN’s major function is to
help mobile developers preprocess source code to adapt
mobile applications to various mobile devices. The goal is
to keep only one form of source code which, when
preprocessed, generates code and metadata which can be
executed correctly on J2ME-enabled devices. The source
code only needs to be written once along with
accompanying directives for the tools. A device database,
which is an XML file, only needs to be altered to contain all
the devices the programmer wishes to target. Tool



directives are used to preprocess the source code. These are
simple code snippets that help during the preprocessing
stage. All the directives start with the Java comment code
(that is the two forward slash //) followed by the pound
symbol (#).

5. Evaluation

The results from the contextual inquiry have been
applied in implementing a system to support mobile
developers as presented in the design section. However,
Jones and Marsden, (2005) argued that designers may not
know how useful their system is until an evaluation has
been carried out. Hence, we evaluated of our design.

Our evaluation focused on determining the tasks the
users achieved in using the system, rather than evaluating
the system performance (Thomas, 1999). Also we were not
so interested in how efficient the users are in using the
design but rather how well the system supports the goal of
the user (Preece et al, 2007). Therefore, a prototype
application has been developed for the purpose of this
evaluation. This is because we were not interested in
knowing whether a mobile application programmer knows
how to write code but rather how well the system can help
the programmer achieve the task for which it was designed
(Dumas and Redish, 1999).

To this end, a sample application was developed for
the evaluation purpose and this was a simple mobile menu.
This is a simple application and was developed because we
wanted the tasks that would be carried out by users to be
simple enough so that users will be able to evaluate the
system successfully (Dumas and Redish, 1999) and (Preece
et al, 2007).

5.1. Subjects in the Evaluation

During the evaluation of a system, it is imperative to
choose subjects who currently use, or will use the design
(Dumas and Redish, 1999) and (Nielsen, 2003). However,
Preece et al, (2007) argued that when conducting
evaluation, it is important to recruit subjects who represent
the sample population for which the system is targeted e.g.
users with some range of expertise in the context of the
study. In this study, the subjects were those who have had
experience in developing mobile application.

Also, it will take many more than five users to
successfully evaluate a system (Spool and Schroeder, 2001)
and (Scholtz, 2004) also suggested that more than five or
seven subjects per cell is the recommendation for the
evaluation of a system or design where a cell represents a
class of subjects who represents the users. Therefore, we
evaluated our design with seventeen (17) subjects, all of
which were students from Computer Science (3 PhD
students, 7 Masters Students, 5 Honours students and 2
Undergraduate students).
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5.2. Task in the Evaluation

The following three tasks were developed in order to
evaluate the MTN that was developed to support mobile
applications developers.

Task 1: To develop a simple mobile application and
preprocess it according to the various devices of their
choice based on the experience acquired in the tutorial.
Task 2: To write a build (XML) file based on the
experience acquired during the tutorial session.

Task 3: To use the build file to build and preprocess the
application to various devices as defined in the device
collections.

The chosen topics for the tasks were indentified to be
simple to use during the evaluation after Nielsen, (2003)
suggestion on tasks to be used during evaluation and
therefore were considered most important. The efficacy of
the tasks was also reviewed by colleagues as well as the
consulting HCI expert during the design of the
questionnaire. A pilot study was also conducted with the
potential users who would not be involved in the main
evaluation study in order to determine the viability of the
experimental procedure (Preece et al, 2007). This also
helped us to decide the criteria for what would constitute
successful completion of the task.

5.3. Evaluation Environment

In order to guarantee comfort and provide a familiar
environment, the evaluation was conducted in the
postgraduate computer laboratory of the Department of
Computer Science at the University of Cape Town. The
users’ privacy and their confidentiality were maintained
throughout the process of the evaluation. This, we did in
order to consider the ethical issues that are related to user
evaluation as pointed out by (Preece et al, 2007).

5.4. Evaluation Procedure

On arrival, the agreement/consent form was given to
subjects to fill, sign and submit,. After this, subjects were
introduced to the system as well as the evaluation that was
to be performed and instruction on how this would be done
was given. The purpose of this was to make sure that all
subjects were given the same information and instruction.

The subjects were asked to sit alone with a computer
system running Windows XP and NetBeans version 5.5 as
well as Java Development Kit (JDK) 1.5. Each subject that
participated in the evaluation study did so seperately.
Before starting the main tasks, subjects were given a copy
of the sample mobile menu application and a sample of the
build.xml file that would be used to run the application and
were instructed to explore the sample application for up to
10 to 15 minutes to familiarize themselves with it.

Each subject was then asked to walk through the three
tasks and they were asked to tell us what they were thinking
as they walk through the samples and as they perform the
tasks (think aloud) (Jones and Marsden, 2005) and (Preece
et al, 2007). They were given up to 10 minutes for the first
task, 20 minutes for the second task and 10 minutes for the



third task. If they did not finish a task within the allotted
time they were ask to stop. When all the tasks were
completed, the subjects were given a post-test questionnaire
which consists of items derived from the [QUIS user
satisfaction questionnaire] to fill and returned before
leaving the evaluation room. When the questionnaire was
completed, a debriefing session and an unstructured
interview were held in which the subjects were asked for
their opinion (Preece et al, 2007).

We wanted subjects to complete these tasks to
investigate and assess the suitability of the application as
realistically as possible based on the following three
assessments:

e How well the application was designed.

e How easy the system was, in terms of time to
complete tasks by subjects and error rates during
task completion.

e How well the system supports mobile developers
in developing applications for specific devices.

In summary, there were four different sections during each
evaluation and all these took up to 1 hour on the average.
These sessions were:

e Introduction of the system and the experiment to
perform

e  Tutorial about the system
Carrying out tasks using the system
Questionnaire administration, debriefing session
and unstructured interview.

5.5. Results and Discussion

Responsiveness is the most important factor in
determining users’ satisfaction with a system (Preece et al,
2007). All the users found the system satisfying.Users liked
the fact that little needed to be done when using the tool as
they only need to perform some changes in the
configuration file. This was further confirmed in the
unstructured interviews conducted after the evaluation.

The result of our observation coupled with the users
response from the questionnaire shows that 78% of the
subjects find it simple to quickly learn how to operate the
system while 72% of the subjects got started with the
system quickly. It was observed that only 1% of the users
found it a little difficult to get the scope of the system at the
beginning. The result from the users’ response showed that
the time to learn and operate the system was very quick.
Also, our result showed that 78% of the subjects agreed that
the system was very fast; it took less than 10 seconds to
preprocess an application for 30 different mobile devices.

Our result also showed that 76% of the subjects
agreed that the system was reliable because when using the
system, no error was encountered. This is because the errors
have been pointed out and dealt with, during the pilot study.
However, 75% of the subjects agreed that the ease of
operating the system depends on the level of experience
that a subject has in programming Java mobile applications.
These results are represented in figurel.
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Figure 1. Graph result for Overall user reaction to the System

6. Conclusion

Through this research, we have been able to establish
that contextual inquiry, which forms part of the new
generation observation methodology, is the best to improve
the usability of a system. This is because it allows a
researcher to learn more about the users’ activity in order to
be able to provide support for them.

However, the major goal of this research study was to
establish how we can support mobile application developers
through a Java IDE by using contextual inquiry. NetBeans
was the IDE of choice for the purpose of this research. As
stated earlier, this was because NetBeans was considered as
the most widely used IDE for Java mobile application
development (Benson et al, 2004). A mobile tool called
Mobile Tools for NetBeans (MTN) has been designed and
developed to support our research. A set of different
configuration descriptions for mobile devices was designed,
implemented and were put together to form the MTN. We
conducted the evaluation of the tools to establish whether
the tool presented a more effective, efficient, and satisfying
solution than those currently available.

The research that was conducted and presented in this
paper provides support for mobile application developers
through a Java IDE. It is our belief that more researchers
and designers should use the ideas presented in this paper to
support their intended users.
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