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ABSTRACT 
 
Agile methodology continues to evolve due to 
business and technological demands. However, 
there are few studies reported related to 
encouraging new organizations to adopt agile 
practices especially in Asian countries.  This paper 
presents the initial findings from an action research 
study on agile-extreme programming (XP) adoption 
amongst software engineering (SE) teams. The 
results showed that the agile-XP approach received 
positive feedbacks amongst team members during 
the software project, even though the level of 
adoption was mixed. These findings offer valuable 
insights into aspects related to agile approach to 
suit an organizational culture. 
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1.0 INTRODUCTION 
 
Agile methodology emerged due to evolving and 
changing software requirements changing software 
requirements. In addition, people are becoming more 
interested in developing software that better fits their 
business requirements. Agile methodology 
accommodates iterative and incremental 
development by incorporating human values through 
effective communication and feedbacks.  
 
Extreme Programming (XP) is the most prevalent in 
agile software development methodology 
(Cockburn, 2007; Salo & Abrahamsson, 2008). XP 
has gained a lot of attention and is a widely used 
agile methodology in industry. There were originally 
twelve major practices in XP: the planning game, 
pair programming, refactoring, simple design, 
continuous integration, test-first programming, 

collective ownership, coding standards, short 
releases, metaphor, sustainable pace and on-site 
customers (Beck, 2000). These practices were based 
on four XP values, which are communication, 
simplicity, feedback and courage. However, as these 
practices evolved, Beck and Andres (2004) further 
divided XP practices into two main categories, 
which are primary and corollary practices. Mastering 
the primary practices is necessary to easily adopt the 
corollary practices.  
 
The emergence use of agile practices in industry 
were more focused on the agile perception (Aveling, 
2004; Murru, Deias, & Mugheddu, 2003; 
Rasmusson, 2003)  and comparison studies (Ilieva, 
Ivanov, & Stefanova, 2004; Layman, 2004; Sillitti, 
Ceschi, Russo, & Suchi, 2005). Applying and 
evaluating the agile effectiveness in industry 
highlighted whether its practices can increase the 
quality, productivity but decrease the software life 
cycle time. Most studies conducted in the United 
States (Layman, 2004; Layman, Williams, & 
Cunningham, 2004) and European (Ilieva, et al., 
2004; Murru, et al., 2003; Salo & Abrahamsson, 
2008; Sillitti, et al., 2005) companies used XP or 
Scrum. However, there were fewer studies reported 
on agile practices in Asian countries. Therefore, this 
paper presents the authors’ approach in educating 
and training four SE teams of one university 
computer centre in Malaysia to adopt agile practices 
in their new software projects.  
 
2.0 RELATED WORKS 
 
The variations in the rate of adoption of agile 
methodology mostly have been studied in the United 
States of America and European companies. The 
suitability of using agile practices in large 
organization was conducted by Lindvall et al. (2004) 
at four big organizations which were ABB, 
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DaimlerChrysler, Motorola and Nokia. The study 
showed that XP allowed developers to gain positive 
experiences because XP was easy to understand and 
therefore increased teams’ morale. However, these 
organizations need to define an agile process tailored 
to their current software practices to avoid conflict 
of interest in developing software. 
  
Not all XP practices were fully adopted by software 
development teams. Some of the practices such as 
continuous integration and coding standards were 
easy to adopt by the teams because the practices are 
common programming practices. However, practices 
that involved others parties such as on-site customer, 
planning game, and small release were difficult to 
adopt  (Aveling, 2004). Positive experiences and 
feedbacks in applying agile approach especially XP 
in software organization have tremendously reported 
in literature review such as promoting highly 
collaborative and coordination teams, improving 
learning experiences, and receiving satisfactory 
relationship with customers (Murru, et al., 2003; 
Sharp & Robinson, 2008; Sillitti, et al., 2005) 
 
Researchers investigated underlying reasons that 
prevent agile approach to be successfully adopted. 
Aveling (2004) claimed that level of XP adoption 
can be categorized into three major categories; 
insufficient discipline, failure to understand the 
practices and failure to persuade third party 
stakeholders, which perceived that the third category 
often led to project failure. Less support from the 
organization prevents the practices to be applied 
effectively.  This shows that organizational culture 
plays important roles more than the technical issues. 
In addition, McAvoy and Butler (2009) indicated 
that learning to adopt agile is more than cognitive 
process, which requires software development team 
to change their behaviour, attitudes and opinions 
during the software development activities. These 
explain that changing people to adopt a new 
approach is challenging tasks as it deals with human 
factors. Agile is a team-oriented, therefore having a 
good combination of people will always lead to a 
successful software projects (Mazni, Sharifah Lailee, 
& Azman, 2010; Rasmusson, 2003). 
 
3.0 METHODS 
 
This study aims to investigate the adoption of agile 
practices in a university computer centre in 
Malaysia. In this study, four software development 
teams were observed for a period of time from May 
2009 until December 2009. Each team consists of 
two system analysts and four programmers. This 
made up eight system analysts and sixteen 
programmers as the participants in this study. Every 
participant was informed about the research 
conducted and nature of the study. 
 
 
 

3.1 Background of case study 
A university computer centre in Malaysia was 
selected for this study. Initially, all staff, consisted 
11 system analysts and 20 programmers, were 
selected to participate in ‘Embracing XP Project’. 
The aim of this project was to explain to them an 
alternative approach to developing software that is 
simpler and lighter.  This project came about 
because one of the deputy heads who was in charge 
of applications in this centre was an ‘XP convert’. 
The manager’s prior involvement with XP started 
when he was one of the project advisors in the 
earlier study (Sharifah Lailee, Mazni, Mohd Nasir, 
Che Latifah, & Kamaruzaman, 2009). He was 
impressed with the XP practices that allow a high 
degree of collaboration among software 
development teams. Collaborative teams are 
important to build knowledge sharing among team 
members, which can promote effective and creative 
solutions during software development. 
 
All teams were required to use the Java Servlet 
Pages (JSP) language in their proposed applications, 
in accordance with the computer centre strategic 
planning. Since the language and SE approach were 
new to all the team members, all programmers were 
sent to workshops before the project started. 
 
In this study, eight system analysts and sixteen 
programmers making up four teams were chosen to 
proceed with the agile-XP case study. The selection 
of these participants was based on their commitment 
towards completing the projects.  
 
3.2 Agile Knowledge  
Before embarking on the project, agile workshops 
were conducted to introduce and explain to the 
software development teams the agile-XP practices. 
This workshop on XP programming was attended by 
all participants. The workshop addressed the theory 
and the practical aspects of agile software 
development and was divided into three sessions. 
The first session was for the system analysts, which 
focused on the theoretical aspects of XP, where 
simple design document was introduced to facilitate 
documenting the project development work. The 
document consisted of a Unified Modeling 
Language (UML) using case diagram, entity 
relationship diagram (ER-D) and interface designs. 
The second session was for the programmers, which 
addressed the XP practices. In addition to the XP 
theory, the session also included hands-on tasks for a 
planning game and pair programming to assist the 
programmers in understanding better the XP 
activities. The third session on XP combined both 
system analysts and programmers in teams 
according to the selected projects. In this session, the 
team leader (system analyst) and members 
(programmers) were asked to start the project by 
completing story cards.  
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3.3  Data collection and analysis 
This study used action research approach. Data were 
collected through a series of interviews and short-
term observations. The action research approach 
allows a flexible and responsive strategy that helps 
improve the learning experiences and practices of 
the participants. The observations were carried out 
for six-months to improve the understanding of the 
working culture in the computer centre under a 
natural setting.  
 
Interviews were carried out using semi-structured 
interviews with selected participants to ascertain that 
each team understood and applied agile-XP practices 
as much as possible. Every interview session lasted 
between five to 10 minutes. The interviews were 
audio recorded and transcribed after each session. 
Follow-up questions were asked via face-to-face 
meetings when clarifications were necessary. During 
the interview sessions, the problems that were 
encountered were discussed. 
 
3.4   Data validity 
Construct validity was achieved by seeking 
clarification of the person interviewed once the 
interview was transcribed. In dealing with reliability 
issues, all procedures such as interview guidelines, 
field notes, and questionnaires were documented. 
This is to ensure that the study can be easily 
replicated and same conclusions can be drawn by 
other researchers. 
 
4.0 FINDINGS AND DISCUSSION 
 
There were mixed responses when the participants 
were asked about the adoption of agile-XP practices. 
Some of the participants claimed that the agile 
methodology was a strict and disciplined approach 
that required them to follow the practices closely, 
but others argued that the practices were not new for 
them. However, it was revealed that the practices 
promoted effective communication and sharing 
values amongst the members. 
 

“Before this, system analyst will develop system 
design alone, then he or she will discuss with 
programmers...but in this activity [planning 
game] we discuss it together …so, we have 
more ideas to create the design and user can 
understand better...programmers also easily 
understand the system flow…” [Team 
member1] 

 
“We interact each others…when one of 
members in team has more experience, he or 
she will share…” [Team member2] 

 
4.1 Adoption of Agile Practices 
During the planning game activities, it was 
observed that all teams were able to discuss and 
write the story cards. Even though some teams 

claimed the activity was easy, others found the story 
cards to be cumbersome. It was observed that the 
story card acts were only as a foundation for starting 
the project, but as the project progressed the story 
cards were not used because members found them 
impossible to use for tracking requirements and 
rescheduling projects. This observation is similar to 
earlier findings that writing story cards without 
estimating the cost to implement a project was 
difficult (Wood & Kleb, 2003). It was interesting to 
observe that the team members were more 
comfortable using the interface design instead of the 
story cards because the interface designs are 
diagrammatic in nature. Therefore, it was much 
easier for members to discuss with clients and also 
among members concerning requirements that could 
be visualized by both parties. This is in accordance 
with the earlier research on the advantages of 
diagrams over text (Ainsworth & Loizou, 2003; 
Schnotz, 2002). 
 
The teams realized the importance of testing. 
However, the first programming test was not fully 
implemented because of the teams’ lack of 
knowledge in using an automated tool, which is 
JUnit. It was observed that the test cases were often 
in the mind of the team members. Testing was 
conducted manually using programmers’ intuition 
and tested by the other team members who were not 
responsible for that particular module. It was not 
preferable to write test cases, when the projects were 
still in the development phase. It was found that 
writing test cases was time consuming, especially 
when the system became large and had many fields 
to fill in. Therefore, the members preferred to 
perform tests based on their intuition and record 
only if any discrepancies occurred. It was a practice 
in this company to use a standard form to record the 
errors in the system. The forms were used by the 
system analysts and programmers, and then verified 
by the clients. Writing test cases can be applied and 
is useful when the system is finished and before it is 
released to the clients. The members can check any 
faults from the test case reports for system 
correction. 
 
The working environment makes an impact on 
adoption of pair programming because collocated 
teams are important for energizing this practice 
(Beck, 2000; Beck & Andres, 2004; Cockburn, 
2007). However, it was impossible for team 
members in this study to be located in the same 
place. This is because the computer centre practiced 
on-site distributed teams to cater to the demand from 
various colleges, institutes and centres. The 
additional sophisticated networking technologies in 
this university also assisted in having distributed 
teams at various locations. It was observed that 
members of each team met and applied pair 
programming during the early sessions of project 
inception. The pair programming practice started 
with the head programmers working on a module. A 
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junior programmer pair programmed with each head 
until the knowledge was transferred to the 
programmer, who later returned to their respective 
work places to complete the module. This process 
was repeated until every programmer pair 
programmed with the head programmer. Therefore, 
pair programming was practiced at the initial stage 
only. This was how members adopted pair 
programming in their environment. Whenever 
problems on code structure were encountered, the 
respective pair met to thrash out the problems. The 
experienced programmers acted as drivers for junior 
programmers by showing how the programming 
tasks worked. This scenario is similarly practiced by 
those in outsourcing companies (Sison & Yang, 
2007). 
 
Even though pair programming was not practiced 
fully throughout the project, code ownership was 
achieved through the use of a server. Sharing value 
was upheld among the team members because 
members could easily check-in the code programs 
into the server and share the codes. The team 
members were able to solve programming problems 
without a full pair programming practice because 
members often reused codes that were uploaded 
into the server. Code ownership was easily utilized 
because code ownership had been part of the 
working procedures in their centre. This is in 
accordance with prior research showing that people 
in Asian countries have low individualism and 
strong collectivism traits, while Western countries 
have relatively strong individualism (Schulte & 
Kim, 2007). 
 
On-site customer cannot be applied effectively 
because most projects were stable and small-scale 
size, with the teams being familiar with system 
requirements before the project started. Therefore, 
team members did not have difficulty in the use of 
metaphor in their project.  
 
Continuous integration, frequent release and coding 
standard activities had been part of the working 
procedure for the staff of the computer centre. 
Therefore these activities were not new for them, 
even though the term XP was ‘newly’ introduced. 
Continuous integration and frequent release did 
not apply every day or every hour because of the 
organization environment that needed the SE teams 
to cater to other projects concurrently. Coding 
standard using appropriate naming conventions 
were applied but comments to the coding methods 
were applied only when it was necessary.  
 
These findings conclude that not all agile-XP 
practices were applied effectively amongst the 
members. However, partial adoption of agile 
practices specifically XP is expected in the 
organization (Aveling, 2004) since to introduce and 
implement a new method to the SE teams is not an 
easy tasks (Nerur, Mahapatra, & Mangalaraj, 2005). 

Therefore, adjustment to the latest practices 
(Cockburn, 2007) can be established as the teams 
mature and become more experienced. 
 
4.2 Agile Challenges and Key Success Factors 
Results revealed that organizational culture plays a 
significant factor in determining successful adoption 
of an agile methodology (Strode, Huff, & Tretiakov, 
2009; Tolfo & Wazlawick, 2008). In this project, 
there was no explicit contractual agreement made 
because the projects were for internal clients. 
However, the commitment for each project was 
based on deadline. At the same time, the projects 
were categorized as low risk due to no cost 
constraints allocated to the projects. When this 
becomes the accepted norm, it was observed that the 
every team progress slowly and was unable to 
complete the project according to the deadline. In 
addition, it is important to note that the teams were 
also involved concurrently in other projects 
supporting the organizational goals. With several 
clients to be served, the teams had to prioritize every 
project according to management decisions. This 
situation led the members to manage their time 
carefully in order to fulfill the project requirements. 
Realizing the difficulties faced by the teams to 
complete every project while applying agile 
practices, computer centre management decided to 
meet with each team every fortnight in order for the 
management to monitor the progress and for the 
teams to demonstrate their projects. This was to 
ensure that the project team maintained and 
sustained direction towards achieving the project 
goals.  Past research has shown that constant review 
and feedback can help a team and management to 
improve a project (Verner & Evanco, 2005). 
Furthermore, constant review and feedback are 
important aspects in agile software development 
activities. 
 
In ensuring every project completed on time with 
applying agile-XP as closely as possible, the 
management initiated a rewarding scheme where 
prominent members with outstanding project will be 
sponsored to attend a professional exam. The exam 
is a certification for programmers that have 
demonstrated fundamental programming language 
proficiency for career advancements.  Rewarding 
system has been proven to motivate the employees 
to increase work performance (Govindarajulu & 
Daily, 2004; Lee  & Ahn, 2007) but its effectiveness 
depend on the organizational conditions (Perry, 
Mesch, & Paarlberg, 2006). 
 
It was revealed that additional couching was needed 
to improve team members understanding in applying 
the agile-XP practices effectively. Couching is an 
attentive mechanism for the teams easier tracking 
their software development status. In this study, 
agile simple design was introduced and incorporated 
into teams’ existing knowledge. Using use case 
diagram as one of the tools to model the system 
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make the teams easier in understanding system 
requirements. Allowing flexibility in adopting new 
approach in organization induced the members to 
share their knowledge with other members. 
Adjusting agile approach in a given environment is 
important to ensure a successful implementation. 
 
5.0 CONCLUSION 

Adopting agile-XP practices has been successfully 
implemented in this centre. Although not all 
practices were fully adopted, positive feedbacks 
amongst SE teams was received during the software 
project. This shows that the flexibility approach to 
accommodate organizational culture is important for 
changing people’s behaviour and mindset. In 
addition, identifying knowledge gaps is vital for 
ensuring successful implementation of a healthy 
work culture. Effective methodology and 
organizational culture are important factors that 
must be considered to produce innovative teams and 
quality software. Further studies on this relationship 
would be valuable for creating a new generation of 
creative and innovative SE teams.  
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