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Preface

On behalf of the PROFES Organizing Committee, we are proud to present the
proceedings of the 13" International Conference on Product-Focused Software
Process Improvement (PROFES 2012) held in Madrid, Spain.

Since 1999, PROFES has established itself as one of the recognized interna-
tional process improvement conferences. The main theme of PROFES is profes-
sional software process improvement (SPI) motivated by product, process and
service quality needs. PROFES 2012 addressed both quality engineering and
management topics including processes, methods, techniques. tools, organiza-
tions, and enabling SPI. Both solutions found in practice and relevant research
results from academia were presented.

The technical program was selected by a committee of leading experts in
software process improvement, software process modeling. and empirical software
engineering research. This vear, 49 papers from 29 countries were submitted.
with each paper receiving at least three reviewers. After thorough evaluation,
the Program Committee finally selected 21 technical full papers (43% acceptance
rate). The topics addressed in these papers indicate that SPI is still a vibrant
research discipline, but is also of high interest for industry: many papers report
on case studies or SPI-related experience gained in industry.

The technical program consisted of the tracks Process-Focused Software Pro-
cess Improvement, Open-Source and Agile and Lean Practices, Product and
Process Measurements and Estimation, Distributed and Global Software Devel-
opment, Quality Assessment, and finally, Empirical Studies.

Since the beginning of the series of PROFES conferences, the purpose has
been to bring to light the most recent findings and novel results in the area of pro-
cess improvement. To fulfill that purpose, in this edition we organized a Special
Session on Self-Organizing Systems, chaired by Horst F. Wedde (TU Dortmund).
In this session, three high-quality papers about this topic were presented.

We were also proud to have one keynote speaker, Frank Houdek (Daimler
AG), who presented the talk “Improving Requirements Engineering Processes.
Impressions During One Decade of Improvement at Daimler”.

Several events were co-located with PROFES 2012:

o The Second VALOIR workshop (Managing the Client Value Creation Process
in Agile Projects), organized by Jeniffer Pérez, Luigi Buglioni and Maya
Daneva

e The First INTEAMSE workshop (Managing the Influence of People and
Team Factors in Software Engineering), organized by Silvia T. Acuiia, Marta
Goémez and Kostadin Koroutchev



VI Preface

e The tutorial “Requirements Meet Interaction Design,” delivered by Hermann
Kaindl i .

e The tutorial “Business IT Alignment Using the GQM-+Strategies®
Approach.” delivered by Jens Heidrich and Martin Kowalczyk

We are thankful for the opportunity to have served as Program Co—-chalrs for this
conference. The Program Committee members and reviewers provided excellen}
support in reviewing the papers. We are also grateful to the authors, p1'e§ellt.e{b.
and Session Chairs for their time and effort in making PROFES 2012 a success.

In addition, we sincerely thank Natalia Juristo for her worl.: as a Generhal
Chair of PROFES 2012. Last, but not least, many thanks to Silvia T. Acuiia
and Sira Vegas for the local organization of this conference.

i Oscar Dieste
LA Andreas Jedlitschka
Natalia Juristo

Preface to the Short Papers Track

PROFES 2012 short papers present recent ideas or work based on research,
practice or experience. Contributions of this track serve a distinct purpose and
are subject to requirements different than those of full technical papers. Short
papers may represent research work still under progress with preliminary results,
ideas that may not be mature enough to be featured in a full technical paper,
or experience with existing approaches or technologies that can be told in a
compact form.

This year we received eight short paper submissions. The submissions un-
derwent a rigorous review process by a separate, international Program Com-
mittee of 19 members. Each submission received at least four reviews. Based
on these reviews and the Program Committee’s overall assessments. we selected
three submissions to be presented at the conference and to be included in these
proceedings.

All of the accepted short papers focus on software process, hence they are
best suited for the process-oriented reader. Two papers suggest frameworks for
process conformance and one paper studies the effectiveness of effort estimation
models. We hope that you will find their insights useful.

We thank the Program Committee for their diligence in reviewing the sub-
missions and help with the selection process.

April 2012 Hakan Erdogmus
Sandro Morasca



Organization

General Chair

Natalia Juristo Technical University of Madrid, Spain

Program Co-chairs

Oscar Dieste Technical University of Madrid, Spain
Andreas Jedlitschka Fraunhofer IESE, Germany

Short Papers and Posters Co-chairs

Hakan Erdogmus Kalemun, Research, Canada
Sandro Morasca University of Insubria. Italy

Doctoral Symposium Co-chairs

Stefan Biffi Technical University of Vienna. Austria
Maya Daneva University of Twente, The Netherlands

Tutorial and Workshop Chair

Burak Turhan University of Oulu, Finland

Organizing Co-chairs

Silvia T. Acuna Autonomous University of Madrid, Spain
Sira Vegas Technical University of Madrid, Spain

Publicity Co-chairs

Marcela Genero Castilla-La Mancha University, Spain
Guilherme Travassos Federal University of Rio de Janeiro, Brazil
Lucas Layman University of Maryland, USA

Program Committee

Zeiad A. Abdelnabi Garyounis University - IT College, Libya



X Organization

Silvia Abrahao

Muhammad Ali Babar
Maria Teresa Baldassarre

Stefan Biffl
Andreas Birk
Luigi Buglione
Danilo Caivano
Gerardo Canfora
Marcus Ciolkowski
Reidar Conradi

Beniamino Di Martino

Torgeir Dingsoyr
Marlon Dumas
Tore Dyba
Davide Falessi

Rudolf Ferenc
Xavier Franch
Marcela Genero
Paul Grunbacher
Jens Heidrich
Yoshiki Higo
Martin Host
Frank Houdek
Hajimu lida
Letizia Jaccheri

Michel Jaring
Janne Jarvinen
Petri Kettunen
Casper Lassenius
Marek Leszak

Lech Madeysky
Kenichi Matsumoto

Emilia Mendes
Maurizio Morisio
Mark Miiller
Jiirgen Miinch
Haruka Nakao

Risto Nevalainen
Mahmood Niazi
Makoto Nonaka

ar 1 ~

Technical University of Valencia, Spain

ITU of Copenhagen, Denmark

University of Bari, Italy

Technical University of Vienna, Austria

Software.Process. Management, Germany

ETS/Engineering IT, Italy

SER&:Practices, Italy

University of Sannio, Italy

QAware GmbH

Norwegian University of Science and
Technology, Norway

Second University of Naples, Italy

SINTEF, Norway

University of Tartu, Estonia

SINTEF, Norway

University of Rome “Tor Vergata” Italy and
Simula Research Labs, Norway

University of Szeged, Hungary

Technical University of Catalonia, Spain

Castilla-La Mancha University, Spain

Johannes Kepler University Linz, Austria

Fraunhofer IESE, Germany

Osaka University, Japan

Lund University, Sweden

Daimler AG, Germany

NAIST, Japan

Norwegian University of Science and
Technology, Norway

Fluxica. Finland

F-Secure, Finland

University of Helsinki, Finland

Technical University of Helsinki, Finland

Alcatel-Lucent, Germany

Wroclaw University of Technology, Poland

Nara Institute of Science and Technology,
Japan

Zayed University, United Arab Emirates

Politecnico di Torino, Italy

Robert Bosch GmbH, Germany

University of Helsinki, Finland

Japan Manned Space Systems Corporation,
Japan

FiSMA ry, Finland

Keele University UK/ KFUPM Saudi Arabia

Toyo University, Tokyo, Japan

i & JOR SRR R B o TR SR i W [ |

)\ 4

Organization XI

Paolo Panaroni INTECS, Italy
Oscar Pastor Technical University of Valencia, Spain
Dietmar Pfahl Lund University, Sweden
Minna Pikkarainen VTT, Finland
Teade Punter Embedded Systems Institute (ESI),

The Netherlands i
Austen Rainer University of Hertfordshire, UK
Daniel Rodriguez University of Alcald, Spain
Barbara Russo Free University of Bolzano-Bozen, Italy
Outi Salo Nokia, Finland
Klaus Schmid University of Hildesheim. Germany
Kurt Schneider Leibniz Universitit Hannover, Germany

Michael Stupperich
Guilherme Travassos
Markku Tukiainen
Mark van den Brand

Daimler AG, Germany
COPPE/UFRJ, Brazil
University of Joensuu, Finland
Eindhoven University of Technology,
The Netherlands
Delft University of Technology.
The Netherlands

Rini van Solingen

Sira Vegas Technical University of Madrid, Spain
Matias Vierimaa VTT, Finland

Hironori Washizaki National Institute of Informatics, Japan
Claes Wohlin Blekinge Institute of Technology, Sweden
Bernhard Wong University of Technology, Australia

Short Papers Program Committee

Aybuke Aurum Univesity of New South Wales, Australia

Teresa Baldassarre Universita degli Studi di Bari, Italy

Ayse Bener Ryerson University, Canada

Nils Brede Moe SINTEF, Norway

Madeline Diep Fraunhofer Institute Maryland. USA

Yael Dubinsky Technion, Israel

Hakan Erdogmus (co-chair) Kalemun Research, Canada

Juan Garbajosa Universidad Politecnica de Madrid, Spain

Cigdem Gencel Blekinge Institute of Technology, Sweden

Luigi Lavazza Universita degli Studi dell'Insubria, Varese,
Italy

Sandro Morasca (co-chair) Universita degli Studi dell'Insubria, Como,
Italy

Ipek Ozkaya Software Engineering Institute, USA

Gregorio Robles Universidad Rey Juan Carlos. Spain

Alberto Sillitti Free University of Bozen-Bolzano, Italy

Daniela Soares Cruzes NTNU, Norway ‘

Davide Taibi Universita degli Studi dell' Insubria. Como.



XII Organization

Additional Reviewers Table of Contents
Silvia T. Acuna Autonomous University of Madrid, Spain
Marcel van Amstel Eindhoven University of Technology.,
The Netherlands
Muhammad Aufeef Chauhan  IT University of Copenhagen., Denmark Keynote Address
Frank Elberzhager Fraunhofer IESE, Germany
Javier Gonzélez-Huerta Technical University of Valencia, Spain Improving Requirements Engineering Processes Impressions during
Marta Lopez Xunta de Galicia, Spain One Decade of Improvement at Daimler ................. ... .. . . 1
Alexander Serebrenik Eindhoven University of Technology, Frank Houdek

The Netherlands

Process-Focused Software Process Improvement

Defect Data Analysis as Input for Software Process Improvement . . . . .. 3
Anu Raninen. Tanja Toroi. Hannu Vainio, and Jarmo J. Ahonen

A Test Process Improvement Model for Automated Test Generation . . . . 17
Henri Heiskanen, Mika Maunumaa, and Mika Katara

Software Process Improvement and Certification of a Small Company
e e NTP 201 100 {(MoProSoft) .....c..ooncaninsiin o i 32
Verénica Naupac., Robert Arisaca. and Abraham Ddvila

Derivation of Process-Oriented Logical Architectures: An Elicitation

e itoaeh Tor/Clond Desion i oo+ oms s £ o 2on s i oo hs it s SESE 44
Nuno Ferreira, Nuno Santos, Ricardo J. Machado, and
Dragan Gasevié¢

Product and Process Measurements and Estimation

A Proposal for Simplified Model-Based Cost Estimation Models . ... ... 59
Vieri del Bianco, Luigi Lavazza, and Sandro Morasca

Estimating the Software Product Value during the Development
AL NOR c . . 74
Oscar Castro, Angelina Espinoza, and Alfonso Martinez-Martinez

Reusability Metrics for Program Source Code Written in C Language

o T G AT PR 89
Hironori Washizaki. Toshikazu Koike, Rieko Namiki. and
Hiroyuki Tanabe

Modeling the Effects of Project Management Strategies on Long-Term
Product Knowledge ................... . i 104
Martin Hést



XIV ~ Table of Contents

Open-Source, Agile and Lean Practices

Growing into Agility: Process Implementation Paths for Scrum ........
Kevin Vlaanderen, Peter van Stijn, Sjaak Brinkkemper, and
Inge van de Weerd

Differences between Traditional and Open Source Development

AETICIRIEE ot B wys v sifon St g e s v e 5 A% IS0 2 B0 Boes
John Wilmar Castro Llanos and Silvia Teresita Acuna Castillo

Analyzing the Drivers of the Combination of Lean and Agile in
Software Development Companies..............ooiiiiiiia .
Pilar Rodriguez, Jouni Markkula, Markku Oivo, and Juan Garbajosa

Fostering and Sustaining Innovation in a Fast Growing Agile
COIPRILY 1 05510k 2 sype 855 5 S8 508, 0008 FRILE BF §Ei 47998 & i85 Fass &858 o
Nils Brede Moe, Sebastian Barney, Aybiike Aurum,
Mahvish Khurum, Claes Wohlin, Hamish T. Barney,
Tony Gorschek, and Martha Winata

Distributed and Global Software Development

Software Architecture as a Means of Communication in a Globally
Distributed Software Development Context..........................
Richard Berntsson Svensson, Aybiike Aurum, Barbara Paech,
Tony Gorschek, and Devesh Sharma

Socio-technical Congruence Sabotaged by a Hidden Onshore
Outsourcing Relationship: Lessons Learned from an Empirical Study ...
Darja Smite and Zane Galvina

Providing Training in GSD by Using a Virtual Environment...........
Miguel J. Monasor, Aurora Vizcaino, and Mario Piattini

Empirical Studies

Improving IT Service Desk and Service Management Processes in
Finnish Tax Administration: A Case Study on Service Engineering . .. ..
Marko Jdntti

Experiences from Establishing Knowledge Management in a Joint
Research Project .. ..ot
Sebastian Meyer, Anna Averbakh, Torsten Ronneberger, and
Kurt Schneider

The Impact of Lack in Domain or Technology Experience on the
Accuracy of Expert Effort Estimates in Software Projects .............

—~ rr 1 . Vo nr * Y T O anc il WML b O ik &

233

248

Table of Contents

Quality Assessment

A Metrics for Meeting Quality on a Software Requirement Acquisition

. i i v U B Y SR S0 F e ey 4 st e e e i S
Noriko Hanckawa and Masaki Obana

Merging the Quality Assessment of Processes and Products in

BT e OTIVE DONIAINL & s el 3 6505768 55k sares soess o simom inimee o siola ssisversrad
Morayo Adedjouma, Hubert Dubois. Francois Terrier. and
Tarek Kitouni

Improving Unfamiliar Code with Unit Tests: An Empirical Investigation
on Tool-Supported and Human-Based Testing .................. . .. .
Dietmar Winkler, Martina Schmidt, Rudolf Ramler, and Stefan Biffl

Special Session on Self-Organizing Systems

Self-Organizing Systems and the Like: An Innovative Vital Perspective
in Mutual Inspiration with Application Areas
Horst F. Wedde

Modified ART Network Architectures for the Control of Autonomous
TS e e e
Karl-Erwin Grosspietsch and Tanya A. Silayeva

Application of Self-Organizing Systems in Power Systems Control . . .. ..
Sven C. Miiller, Ulf Higer. Christian Rehtanz, and Horst F. Wedde

Minimizing Vehicular Travel Times Using the Multi-Agent System
e R A A
Sebastian Senge and Horst F. Wedde

Short Papers

A Study on Predictive Performance of Regression-Based Effort

Sousuke Amasaki and Tomoyuki Yokogawa

Z\I-c?uaging Process Model Compliance in Multi-standard Scenarios
Using a Tool-Supported Approach ............... ... ... ... .........
Martin Kowalczyk and Silke Steinbach

Towards a Framework to Evaluate and Improve the Quality of
Implementation of C MMI® Practites . « cus vy sws 3 o s s s
Isabel Lopes Margarido. Jodo Pascoal Faria,
Raul Moreira Vidal, and Marco Vieira

XV

260



XVI Table of Contents

Workshops and Tutorials

13t Workshop on Managing the Influence of People and Team Factors

i SEYINTEANISE 2002 i Hther vovin = st wioss = o + 450 5 685 5805 55 + & 366
Silvia Teresita Acunia Castillo, Marta Gomez, and
Kostadin Koroutchev

2nd Workshop on Managing the Client Value Creation Process in Agile
Projects: Message from the Chairs (VALOIR 2012)................... 368
Jennifer Pérez, Luigi Buglione, and Maya Daneva

Tutorial: Business IT Alignment Using the GQ.\[*Strategies®
APDIOBEI. o cech o omie 5 shm aome sisissn s o wmed G ¥ SIS0 S5 WA S8 § DL 8 370
Jens Heidrich and Martin Kowalczyk

Requirements Meet Interaction Design..................coooiiiiin, 374
Hermann Kaindl

AMTHOr IDACX ..o« cvr sooimin s 5 ms siss saind 0 £ 50008 §at & Salk $als & Baf ¥am s 377




202

. Prikladnicki, R., Audy, JL.N., Shull, F.: Patterns in Effective Distributed Sof;

D. Smite and Z. Galvipa

Ware

Development. IEEE Software 27, 12-15 (2010)

. Smite, D., Wohlin, C., Feldt, R., Gorschek, T.: Empirical Evidence in Global Software

Engineering: A Systematic Review. Journal of Empirical Software Engineerj
A e
91-118 (2010) _

- Balajiand, S.. Brown, S.A.: Strategic IS Sourcing and Dynamic Capabilities: Bridging the

Gap. In: Proc. of the 38th Hawaii Int. Conf. on Systems Sciences (HICSS) — Track §
p. 260. IEEE CS Press (2005) :

. Ramasubbu, N., Cataldo, M., Balan, R.K.. Herbsleb, J.D.: Configuring global software

teams: fa mul_ti-company analysis of project productivity, quality, and profits. [y
Proceedings of the 33rd International Conference on Software Engineering (ICSE 201 )l
pp. 261-270 (2011) )

. Cataldo, M., Herbsleb, J.: Socio-Technical Congruence: A Framework for Assessing the

Impact Qf Technical and Work Dependencies on Software Development Productivity, [
Procleedn.lgs of the Second ACM-IEEE International Symposium on Empirical Soﬁw&-e'
Engineering and Measurement (ESEM 2008), pp- 2-11 (2008)

. Lings, B., Lundell, B., Agerfalk, P.J., Fitzgerald, B.: A reference model for successfyl

Distributed Development of Software Systems. In: Proceedings of the 2nd Internationg]
(;(E)Iz)ference on Global Software Engineering (ICGSE), Munich, Germany, pp. 27-3)
(2007) :
Avritzer, A., Paulish, D., Cai, Y.: Coordination Implications of Software Architecture ina
Global Software Development Project. In: Proceedings of the Seventh Working IEEE/[F[p
Conference on Software Architecture (WICSA), pp- 107-116 (2008)

Conway, M.: How do Committees Invent? Datamation 14, 28-31 (1968)

Herbsleb, J.D.. Mockus, A.: An empirical study of speed and communication in globally
distributed software development. IEEE Transactions on Software Engineering 29(6)
481-494 (2003) '

. de Souza, C., Froehlich, J., Dourish, P.: Seeking the Source: Software Source Code as a

Socie‘il and Technical Artifact. In: Proceedings of the International ACM SIGGROUP
Conference on Supporting Group Work, pp. 197-206 (2005)

. Mack, N., MacQueen, C.W.K.M., Guest. G.. Namey, E.: Qualitative Research Methods: a

data collector’s field guide. Family Health International (2005)

. Kotlarsky. J., van Fenema, P.C., Willcocks, L.P.: Developing a knowledge-based

perspective on coordination: The case of global software projects. Inf. Management 45(2),
96108 (2008)

Providing Training in GSD
by Using a Virtual Environment

Miguel J. Monasor. Aurora Vizcaino, and Mario Piattini

Alarcos Research Group, Institute of Information Technologies & Systems,
Escuela Superior de Informdtica, University of Castilla-La Mancha,
Paseo de la Universidad 4.

13071, Ciudad Real, Spain
Migueld.Monasor@gmail.com,
{(Aurora.Vizcaino,Mario.Piattini}@uclm.es

Abstract. In Global Software Development (GSD) the human factor is one of
the main assets for the companies. Their efficiency in communication and
collaboration, as well as their knowledge of the processes applied in GSD. can
lead the companies to be more competitive.

Participants require knowing the customs and culture of other participants.
Moreover they need to improve their social and interpersonal competencies
such as: negotiation, teamwork, conflict resolution, time management,
leadership. and communication skills using a common language.

In this paper we present a simulation-based approach for training GSD with
which users can train by interacting with Virtual Agents which play a role in the
development process. These Virtual Agents textually interact with users by
means of a chat by simulating being people with different personalities,
experiences, skills and culture.

The lessons learned in a feasibility study carried out with a group of
practitioners and PhD students are also analyzed in this paper.

Keywords: Global Software Development, Engineering Education, Educational
Environment. Teaching Model, Virtual Agents.

1 Introduction

In Global Software Development (GSD) the human factor is one of the main assets
for the organizations [1]. Their productivity, the effective use of communication and
collaboration tools and their knowledge of the processes can lead the companies to be
more efficient than their competitors [2]. Because face-to-face contact is restricted in
GSD, human relations and attitudes towards distant participants become a key factor.
Therefore, participants must not only focus on technical aspects, but also in social
and interpersonal and intercultural competencies such as: negotiation skills. teamwork
skills, conflict resolution, time management skills, leadership, decisions making,
reasoning skills. knowledee of communication nrotocols and customs. communication



T

204 M.J. Monasor. A. Vizcafno, and M. Piattini

create trust, information management, ambiguity and uncertainty management and
knowledge of tools and processes used in GSD [3. 4].

Personality dimensions such as extroversion, anxiety, self-control, sensitivity
independence, emotional stability, reasoning or dominance also influence in softwan;
activities success [2, 5].

In terms of cultural boundaries, there is also a need for cultural understanding ang
sensitivity. Participants require knowing the customs and culture of other project
members, as this factor significantly influence the performance and quality of thejr
work [6]. For instance, in some cultures participants tend to not to speak during team
meetings until invited to do so, because it would be considered impolite in thejr
culture. Therefore, a software engineer should be trained to detect what problems can
arise in this type of development and for instance to know how to confront situations
to kindly encourage such participants to discuss a certain issue.

On the other hand, English is used more and more in international collaboration
gaining importance in applied linguistics research given the challenges for non-nativé
speakers. Lack of fluency is a common problem which produces hesitancy or delay
[7]. Native speakers have a natural tendency to assume facts that can negatively affect
the project and eventually damage the team relationships. However, non-native
speakers must improve their language proficiency and learn common expressions that
could allow them to participate in a more dynamic way.

Our goal is to help software engineers (practitioners or students) to develop all
these skills necessary for GSD. Thus, first of all we carried out a systematic literature
review [4] were we found that the main difficulty for providing an adequate training
on these skills consists of setting up realistic settings that could allow the students to
tackle representative problems. Therefore, the current educational programs rarely
organize collaborative activities with other institutions, because of scheduling
differences and coordination problems [8].

To tackle that problem we propose a simulation-based approach for training some
of the problems that often take place in GSD. Therefore, users can train at any
moment by interacting with Virtual Agents which play a role in the software
development process. These Virtual Agents interact textually with user by means of a
chat by simulating being people with different personalities, experiences, skills and
culture. In this way, it is possible to design rigorous training scenarios for dealing
with specific problems and skills required in GSD.

The architecture of the simulator is integrated into an e-learning platform and it has
also been designed to ease the design of the simulation scenarios. The definition of
the simulation scenarios is based on a metadata language defined for this purpose.
The scenarios designer permits to drag and drop the different phases in which the
simulation is composed by defining a sequential workflow that will guide the
conversation. Each phase contains the conversational knowledge required for such
specific context as well as cultural and linguistic rules that will allow correcting the
users’ interactions by means of a special virtual agent called virtual colleague that will
help the users during the simulation.

The execution engine is responsible for interpreting the defined information and

avarnting the diffarant nhacac Af tha snnuaecatina coefibllio shoa ol 12..% T sl
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purpose it uses a chatbot system that responds to the users. The students’ goal is to
confront situations in which they could appreciate typical problems, detecting cultural
differences and trying to obtain as much information as possible during the
conversation, as well as minimizing the cultural and language errors made during the
interaction. ’

Other advantages of the proposal are that it provides an independent and controlled
training. the rapid reception of feedback by means of the virtual colleague, the rigor
of the training in cultural issues and the reduction of the instructors’ effort.

A feasibility study was carried out in a presentation of the tool that served to
analyze the first impressions of experts of multinational companies as well as of a set
of PhD students that provided feedback to improve several aspects of the architecture
and the training scenarios.

This paper is organized as follows: Section 2 explains the context of this research.
The influence of personal aspects in GSD is explained in Section 3. The proposal in
which is focused this work is detailed in Section 4. Section 5 provides an example of
its use. Finally, Section 6 provides some concluding remarks and future work.

2 Context of Current Research

In the context of our research, the main focus is around the influence of social factors
and cultural and linguistic differences in GSD. According to a systematic literature
review on the field of teaching and training GSD [4], the strategies that have been
applied in academic courses, mainly consists of replicating the conditions of real
environments by collaborating in software developments with other universities [9].
GloSE-Lab [8] is an example including theory and practice in collaboration with
distant universities.

The main problems of these approaches are given by the difficulty of creating
settings that suits the teaching goals of each university, which moreover. can have
different schedules. The lack of knowledge and experience in the development of big
projects, the unequal workload of the participants, communication problems and
conflicts among partners are common problems.

Blended learning environments [10] and e-Learning platforms [11] are commonly
used in these approaches in order to facilitate the collaboration among students from
distant universities, while other approaches are focused on games and simulation,
placing the users in scenarios in which they have to cope with specific problems of
GSD. As the context of our research is in this last field, the following subsection
details the related state-of-the-art.

A. Games and Simulation

Learning happens most easily when the students actually need the knowledge of how
to do something for a reason. Feedback reception is an important factor to enhance
knowledge and skills of the student [12]. Games and simulation have been applied in
many fields of software engineering because these approaches are among the most



‘n asnpIv UL UL gaie-oased approaches is I Billionaire [13]; a turn based board
game designed to teach dynamics of GSD in order to discover the many variableg
involved in these environments. The players must attempt to become billionaire by
running a company that applies GSD. However these kinds of approaches are limiteg
to develop a reduced set of skills mainly related to management tasks.

In terms of simulation, the SESAM project [14] is a representative example
intended for investigating and comparing different strategies for software
development. Students use a textual interface in which they read and type text for
training in project management activities.

M. Samejima et. al [15] address situation-dependent scenarios, in this case for
simulating project management activities, specifically covering generation of
scenarios for the progress management phase.

The use of augmented spaces like iBistro [10], based on the ‘learning by doing’
approach are also used as a way to enable distributed members to collaborate during
the development so that can be used to learn project management, software
development and social skills.

Social aspects are a key factor for improving the development process [2]. and ip
this field, M. Yilmaz and R. V. O'Connor [16] propose a framework for modeling
development activities, serving for the research of several social issues in software
development, such as team formations, interpersonal conflicts or social loafing.

In a related vein, C. Pelachaud [17] has worked on behavior expressivity,
presenting an affective embodied conversational agent which is able to display
communicative and emotional signals. Expressive qualifiers are used to modulate the
expressivity of lip movement [18).

An embodied conversational agent is presented by M. Kavakli et. al [19] with the
aim of counseling neglected aborigines in Australia, who have problems of poverty
and disease as a consequence of past neglect and torture. The agent plays the role of
sociologist in advising on strategies to overcome their addiction to alcohol problems,
It can also represent protocols to express social relations between humans.

In the field of GSD, [20] explores the interaction with avatar-based humans in
virtual collaborative projects, in order to train collaboration skills and intercultural
competences. Configurable avatars are also used in Teamlink [21]; a collaborative 3D
virtual environment conceived to support icebreaking activities with the aim of
establishing trust between virtual team members.

B.  Teaching Cultural Aspects

GSD is recognized as a sociotechnical activity in which cultural play an important
role. Practitioners cannot ignore the impact of cultural diversity and the barriers and
problems it can create [22]. Educators must prepare the students, at undergraduate and
postgraduate level to tackle the problems in these environments, paying special
attention to the impact in computer mediated communication, which is particularly
affected by this aspect [23].

Many organizations try to minimize this impact by implementing strategies in
order to foster an organizational culture trying to set up a set of norms, values,
objectives and beliefs that are touch to their members [23]. However, many aspects of
the national culture are difficult to change, and participants must learn to understand

T

cach other character, philosophy and mindset [24]. The following authors propose
different ways in which to classify cultural aspects:

- Hofstede [25]: defines a classification focused on Ihl? valges an_d culture _ot
computer professionals, considering five value dimepsngqs in which countries
differ: power distance, uncertainty avoidanc_e 19d1v1duahsm/c011echv:sm.
masculinity/femininity and long-term/short-term orientation. _

- House et al. [26]: is a more recent classiﬁcation.focusmg on cu]tu!“e and
leadership in 61 nations, defining the following dimension: uncertainty avoidance,
power distance, societal collectivism, in-group collecnw.sm. ‘ gender
egalitarianism, assertiveness, future orientation, pert.ormgn.ce orientation and
humane orientation. The first six dimensions have their origins in the Hofstede
dimensions. .

- Trompenaars and Hampden-Turner [27]: compare cult_ure to an onion made up
of layers that can be peeled to be understood. They outh_ne seven filmensmns of
culture: universalism versus particularism, individualism ~versus
communitarianism, “‘specific” versus diffuse, affective versus neutral, achievement
versus ascription, sequential versus synchronic, internal versus exlerl_ml control. _

- Hall [28]: for whom culture is equated to communication, which is made up of
three elements: words, material things and behavior. He de‘ﬁned seven relevant
concepts to study national and corporate cultqre: §pged of messages, context,
space, time, information flow, action chains and interfacing.

By considering these dimensions it is possible to quantify Ehe probability thét certain
cultural patterns could occur during the interaction, and this may serve to focus the
training for confronting specific patterns. As an example, E. MacGregor et. al [?9]
present a set of cultural patterns in GSD: yes (but no) pattern, proxy pattern, we 'll—
take-you-literally (anti} pattern, we’re-one-single-team (anti) pattern, the-customer-is-
king (anti) pattern. _ ‘ >0 :

For example the “Yes (but no) pattern” consists in the fact that individuals in some
cultures tend to respond requests by saying “yes”. As a consequence, problems may
appear if the person who made the request trusts in that talse_ answer. lIn order to
minimize the problems that these kinds of patterns can cause, software engineers must
receive a rigorous training by considering their culture.

3  Influence of Personal Aspects and Skills in GSD

Personal aspects play an important role in GSD, due to the facl‘ that pcople make
decisions by mixing feelings and logic in a different degree depending on their values,
knowledge and personality [30]. As an example, extrovert peop{e tend to pay
attention on the external environment, while introverts are more focused on the
internal environment when taking decisions [31].

Some studies have found that virtual team performance was directly rel.ated to
leadership and interpersonal dimensions, which are inﬂuenm.:d by persgnahty -and
psychology factors [32]. Moreover, factors such as personality or charisma of an
individual can also affect the overall team performance [33].
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These factors are closely influenced by the participants culture, a¢ wel
gender, experience and region, and the team size [33]. Moreover these allityg
directly affect colleagues’ satisfaction, effectiveness and performance, all the m es
when the practitioner is in a position that requires leadership abilities, E"""Ve:re
behaviors, for example, tend to result in higher frequency of Communicatigp throy h
electronic messages and an increase in the team performance [34]. In [35] it wg
found that high levels of positive personal traits, such as helpfulness a:g
agreeableness increased team performance satisfaction.

GSD involves high requirements for communication and collaboration
practitioners in a common language. Fluency is also a problem which
misinterpretations, hesitancy or delay [22]. Native speakers have a natural tendengy
assume facts that can affect negatively in project. These attitudes can lead 1o the loss
of pertinent information and eventually damaging the team relationships bein
necessary to train the skills that allow to minimize these problems and alsq to dea]
with them when they occur.

Instant messaging, mail, phone, and video conferencing systems are the
media for both formal and informal communication in GSD [36], so it is necessary (g
have additional skills in their use in order to build trust and social relationships with
co-workers by considering the characteristics of each communication mean. The aim
of this proposal consists on providing training in instant messaging and mgj)
communication considering some of the aforementioned personal factors,

| as thej, a

e[“’L‘cn ils
Produceg

Mmain

4  VENTURE

The aim of this research work is to define a tool for providing training in same of the
skills required in GSD, considering cultural and personal factors that can influence the
development process. VENTURE (Virtual ENvironment Jor Training cUlture and
language problems in global softwaRe dEvelopment) is intended to cover some of the
following aspects in the training of the skills required in GSD:

The chat simulator would make it

possible to create simulations with which to
achieve the following:

I. Creating awareness of the different kinds of cult
appear during textual interactions.
- Showing the typical lan
culture,

ures and the problems that may
guage mistakes of the people from a particular

- Showing the different gestures, customs
other cultures that could be misunderstood.

- Showing ways in which to ask questions in an appropriate manner.

- Using direct/indirect communicative style.

- Using formal and informal communication skills,

2. Promoting skills for the development of relation

- Identifying issues that may cause conflict,

- Showing tips to assist in reacting towards certai
specific questions.

and behaviors of people from

ships based on cultural diversity

n actions or to answer
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hing strategies by which to eliminate bias and discrimination. For
- Teachi - :
T tancecavoiding the usage of sexist words. _ :
gl:owing ways in which to establish a dynamic conversation.
ining the proper use of a second language . :
zg'l‘ty to effectively communicate with multidisciplinary members using
ili
terminology. .
;\t/l[? S'E::il:ing languazve mistakes and teaching structures to allow people to
. 1ni 21 ;
communicate in an effective manner.
i k skills
veloping teamwork skill . .
" Lé)adership and decisions making skills.
T skills.
_ Time management skil :
ghowing how to develop mutual trust and confidence.
. Knowledge of negotiation skills. .
- Management of ambiguity and uncertainty. -
- Conflict resolution skills and critical reasoning skills.

3. Train

{ i i ill acqui ice in these aspects
i hich users will acquire practice in
rovides a platform in w e e 1 ;
VENTUR]?)fpsimulation. Users will confront common suuapons in Wh]Ll:l lllhcéyffu)u:ldt
. the problems of interacting in the distance Wll}ll ?et)p]e V&ill llAt,n:“S
aPPreC‘?-[fies experiences, skills and culture. For ach1ev1ng this it uses Vl‘rt?la s g: ”
P‘frsol'la‘l i;l a specific role in the Software Englncerm‘g process, as a fnt:al v
(YAS) 4 :{. iind GSD scenario. These VAs are characterized by a spem(tiu. -(;lll u:hz
S]mulateson';(]ity and will textually interact with the student. M(F)l‘t?(‘)VEI’. ‘.un] ftion
- Pelr_ ons, a Virtual Colleague (VC) will guide the user to address the simu .
interactions, _ . i gu i
'I?vi“g advice and correcting the inappropriate interactions. o Fig. Ty, WS
4 This section shows the main components of VENTURE (see ig. 1), s
I'erﬁ server architecture. An e-learning application is the core of the server s
a client- ‘
i ; { ing components:
is made up of the following ¢ | | ol :
R ce repository (1): in which both the theoretical lessons and the simulators an
esour :
i : ts- . .- .
ifacts are made available to the studen el bl
ﬂTﬂlszLSril: (2): which serves to control and schedule the practical activities
as : trol
i s area.
: so upload deliverables in this are . copun P
;EUdemS L::il 2;lrilt:i ﬁlodule (3. 4): through which students and instructors can keep in
orum a 3, 4):
5, fill i ionnaires, and
lI;I)uclt;atitm area (5): in which students can do exams, fill in qqestmnnmres
val : _ ’ _ = i
review the evaluation and the instructor’s comments for these activitie

Pedagogical Module

d ical Module (6) stores all the theoretical contents ip the' field (:ji Ytt:a(,:u‘lllsg
. Pe'c'lg'og and is structured with reference to the t()]l()wlng l\no_wle ge alf.n,.
(.;S-D .tr‘almmguiremeﬁts software design, software construction, software t?ls “: di_
;:mjx r;ﬂality sotztware maintenance, configuration management, SO
; and soff 2ngi ing process.
engineeri'n'tg nlanfg;;?\zg;rﬁ]zﬂgggﬁet:E(;nﬁfi Rislimr('e Repository is that the la.ll‘c;
corI:ienS ltrhzregz;;ral contents that are avaj]able to ?:lll the §tudent§:_ The Pedagogica

e LR B el B
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