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ABSTRACT
In this paper, we propose an effective management method. The project manager would lead a
project to a successful conclusion on software development PBL in a distributed environment.
This method focuses on the real-time nature of collaborative work under the ticket-driven
development. Ticket-driven development is a development style which manages by dividing
work into tasks and assigning tickets of BTS (Bug Tracking System). To initiate a ticket is
published first. By basing on a ticket can be reduced to disagreement of communications. We
have investigated university-industry collaboration project "Collaborative Management
Laboratory", intended for undergraduate students of Keio University in the fiscal year 2010.
The attempt was to implement a training course where both undergraduate students and
engineers in industry collaboratively learn a construction of information systems through
project-based learning from the fiscal year 2005. The project was composed of three to five
students and the project managers from an IT company. There were companies or personal
clients that actually needed the developed systems in this project. We aimed for the
development of software for general consumers. The project has aimed at the information
systems engineer's training by the PBL execution from the educational perspective; however,
the results are requested to be put out efficiently within a short term (about four months) as
the development period. Therefore, the agile software development method was the first
choice. It was considered effective. In this project, we previously used the agile software
development method, several practices from the project was used. We did not succeed,
because this project had communication problems within the team. In the project for the fiscal
year 2011, the communication between project manager and students have been improved by
applying the proposed method.
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INTRODUCTION
In this paper, we speak about the university-industry collaboration project "Collaborative
Management Laboratory"[1], intended for undergraduate students of the Keio University in
fiscal year 2010 and fiscal year 2011. The attempt was to implement a training course where
both undergraduate students and engineers in the industry collaboratively learn a construction
of information systems through Project-Based Learning (PBL) that began in fiscal year 2005.
The project was composed of three to five students and the project managers from an IT
company. There were companies or personal clients that actually needed the developed
systems in this project. We aimed for the development of software for general consumers. The
project has aimed at the information systems engineer's training by the PBL execution from
the educational perspective; however, the results were requested to be put out efficiently
within a short development period (about four months). Therefore, the agile software
development method was the first choice. It was considered effective. 4 teams were formed in
the fiscal year 2010. One of the authors (Kizaki) participated in one project as a project
manager. However, this project had problems in task management and communications
within the team. We proposed to focus on the real-time attribute of collaborative work under
what we call the ticket-driven development. The ticket-driven development technique was
taken in, and also the educational environment was changed in the fiscal year 2011. Although
the fiscal year 2010 was only instructed by a teacher, specialists of agile development
participated from actual companies. Moreover, one engineer, a working member of
information technology society, was assigned to each team, and performed technical support.
3 teams were formed in the fiscal year 2011. The author Kizaki participated in the project
realizing "the next-generation mobile network service" using the Android phone as a project
manager. This project used Robot Service Network Protocol (RSNP), a robot service-oriented
protocol specification. The valuation method analyzed the comparison with the last fiscal year
by EVM. Questionnaire was carried out for qualitative evaluation in the project.
THE PROJECT IN THE FISCAL YEAR 2010
This chapter describes the outline of the project in the fiscal year 2010. One of the authors
(Kizaki) participated in a project. He was appointed Project Manager (PM) for this project in
October, 2010. There were three members (Third year student A, Second year student B &
First year student C). Students had programming experiences, Java grammar skills, and
object-orientation skills. This project aimed at extending the existing number of users by
repairing the present system. This system is called KATAZOU (http://katazou.jp/). It is a
smart phone application which resembled the Purikura. Purikura is properly called "print
club," and it is a machine which automatically produces stickers from photographs. We
analyzed the present system, extracting the problem, and repaired it by mounting an additional
function. Moreover, the Android terminal and the website (Ruby on Rails) were set as the
development target. Only the PM met with the customer, and when PM directed work to a
student, the member improved performance by concentrating only on the development. The
target of this system is to increase the number of users, and aimed to public presentation by
Android Market (https://market.android.com/) and andronavi (http://andronavi.com/). The
development process combined use-case driven development with the basis of extreme

programming (XP), therefore adopting each practice. We used Eclipse as the developmenttool and performed version management with Subversion.
Adaption of PBL using extreme programming
Extreme programming (XP) is a software development methodology which is intended to
improve software quality and responsiveness to changing customer requirements [2]. As a
type of agile software development, it advocates frequent "releases" in short development
cycles (timeboxing), which is intended to improve productivity and introduce checkpoints
where new customer requirements can be adopted. XP has been described as having 12
practices, grouped into four areas. We selected the several practices. However, as for the
practice in connection with the quality of software, such as pair-programming, refactoring,
test-driven development, we judged that it was difficult to apply by a place, time, and human
restrictions, and did not adopt.
The result of the project
The repair scale of the software developed in this project can be seen in Table 1 & Table 2.
The repair range was an Android application and a website. The additional function of an
Android application was a Twitter linkage function. The student B took charge of this
function. The repair of the web page performed a layout change of a top page, the addition of
a picture search service, and the addition of the Facebook linkage function. In addition, the
student C took charge of layout change and a picture search service, and the student A took
charge of Facebook linkage. Among these, the Twitter linkage function was not able to be
released. Moreover, it was postponed, without the ability to release other functions on
schedule. The lack of communication between project manager and students, lack of test cases,
and each members’ experience with the cause were insufficient.
Table 1
The repair scale of software
Category
Android
Web

Language

Lines of code *read as “after repair (before repair)”

Java
PHP

7570 (6902)
206202 (206044)

Table 2
Additional functions
Additional functions
Twitter linkage
Layout change
Picture search
Facebook linkage

Contents
The function posts message to Twitter from KATAZO of
Android Application
The picture displayed on a website is increased
Keywords are inputted and pictures are searched
A website and Facebook are made to cooperate and the
contribution from a website to Facebook is enabled

Management result
In this project, the schedule was managed by Work Breakdown Structure (WBS). Work
instructions were performed in response to the weekly progress reports sent by students via email, followed by weekly meetings. We used Earned Value Management (EVM) which is one
of the management techniques. We managed the progress of project activities. Table 3 is the
management data for four months. Although the actual working hours of PM were exceeding
148 hours and student A has also spent many hours comparatively, student B and student C
had little time to apply to this project.
Table 3
Management data (unit: time)

Project Manager
Student A
Student B
Student C

Planned Value
127.0
127.5
74.5
72.5

Actual Cost
148.0
123.5
40.0
55.5

Earned Value
120.5
99.0
34.5
57.0

THE PROPOSAL OF PROBLEM SOLVING
We improved the environment which specialized the education of agile development, and
created solutions to the problem which occurred in the fiscal year 2010. The effect brought
visualization to the sharing of information, increase in communication, improvement in
motivation, and progress, etc. by adopting a ticket-driven development in this project.
Educational Environment
In the project in the fiscal year 2011, the professionals of agile development joined the
members of instruction. They performed a lecture on agile development, and they taught how
to use BTS (Bug Tracking System) at the beginning of class. Furthermore, the IT engineer,
working members of society, joined the members of each project as Project Leader (PL).
They performed technical support for each student.
Application of Ticket-driven development (TiDD)
Ticket-driven development is a development style which manages by dividing work into tasks
and assigning tickets from BTS (Bug Tracking System). To initiate, a ticket is first published.
By using a ticket disagreement of communications can be reduced. By adopting ticket-driven
development, information is sharable by the persons concerned, and the role for every worker
in charge is also clear, and we can equalize work load, and we can understand who is in what
kind of situation.
Problems
The work load allotment begins with the PL’s registering tasks into BTS (Bug Tracking
System). Although the BTS is a slightly difficult system to learn, once it understands the

process was considerably easier. At the start of this project, the agile coach instructed the
members on how to use the BTS. Therefore the ticket management could well-received. The
PM and students were able to understand their tasks using ticket.
Requirements for the project
In the project in the fiscal year 2011, the creation of a program, completion, and delivery of
goods which realized "a next-generation mobile network service" was carried out. We are
creating a program that uses Robot Service Network Protocol (RSNP) that is robot serviceoriented protocol specification [3]. As of November, 2011, this project is currently in progress.
RELATED WORK
With the possibility of adapting agile software development methodology, many opportunities
arise for the proposal of teaching methodologies in college-level programming courses.
According to [4], using extreme programming (XP) could improve success rates in
introductory programming courses by adapting approaches. According to [5], the use of agile
development methodologies to create small programs in introductory programming courses
can bring many benefits to students. In Kanazawa Institute of Technology of Japan, the
experience which used ticket-driven development (TiDD) and the Agile Software
development together, and performed software engineering education has been reported to [6]
which used the agile software development for the study of software engineering. Moreover,
[7] practiced the collaborative project-based learning to develop a 3D fighting game in
cooperation with Konan University and Osaka University of Arts. Project activities were
carried out by using computer game work for software engineering education, taking charge
of each special field of study, and mutual cooperation. The experience which makes a
computer game that is the subject matter of PBL, raises a student's motivation, and makes
software engineering education available to others. An agile development process is applied
to a game work project, and software engineering can be studied in the University of Texas at
Dallas [8]. By the PBL activity in the programming course of the Federal University of Goias
(UFG) in Brazil, Extreme programming was able to introduce PBL activity and the student's
capability was successfully raised. Moreover, the application called TaskBoard was
developed and the student's group activity was supported [9]. The difference among these
related researches premised on the project undertaken for performing agile development at
one place in the existing research. However, it is difficult to practice the education by agile
development in a distributed environment. In this paper, the enforcement method of the
project corresponding to distributed type PBL proposed.
CONCLUSIONS
In this paper, by the distributed type software development PBL, one of the authors (Kizaki)
participated in one project as a project manager in the fiscal year 2010. However, this project
had problems in task management and communications within the team. We performed two
approaches as corrective method. The 1st, we proposed to focus on the real-time attribute of
collaborative work under what we call the ticket-driven development. The 2nd, we prepared
the educational environment which specialized in agile development. In the fiscal year 2011,
specialists of agile development participated from actual companies. Moreover, one engineer,
a working member of IT society, was assigned to each team, and performed technical support.
By using this technique, the task management and communication within a team improved.
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