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Preface 
 

The International Conference on Advanced Learning Technologies (ICALT) is an annual conference organized 
by IEEE Computer Society and IEEE Technical Committee on Learning Technology. It aims to bring together 
people who are working on the design, development, use and evaluation of technologies that will be the foundation 
of the next generation of e-learning systems and technology-enhanced learning environments. After its kick-off as 
IWALT in Palmerston North, New Zealand  (2000), ICALT has been held in Madison, USA (2001), Kazan, Russia 
(2002), Athens, Greece (2003), Joensuu, Finland (2004), Kaohsiung, Taiwan (2005), Kerkrade, The Netherlands 
(2006), Niigata, Japan (2007), Santander, Spain (2008), and Riga, Latvia (2009). The 10th IEEE International 
Conference on Advanced Learning Technologies (ICALT2010) is held in Sousse, Tunisia, a city with rich culture 
and a long-standing tradition in computer-based learning. 
 

The main topic of interest in ICALT2010 were: Learning Systems Platforms and Architectures, Rethinking 
Pedagogy in Technology-enhanced Learning, Adaptive and Personalized Technology-enhanced Learning, Intelligent 
Educational Systems, Computer Supported Collaborative Learning, Wireless, Mobile and Ubiquitous Technologies 
for Learning, Ambient Intelligence and Smart Environments for Learning, Digital Game and Intelligent Toy 
Enhanced Learning, Web 2.0 and Social Computing for Learning and Knowledge Sharing, Semantic Web and 
Ontologies for Learning Systems, Affective and Pervasive Computing for Learning, Human-Centered Web Science 
and its Applications to Technology-enhanced Learning, Virtual Worlds for Academic, Organizational, and Life-
Long Learning, e-Assessment and new Assessment Theories and Methodologies, Data Mining and Web Mining in 
Education, Knowledge and Competencies Management, Technology-Enhanced Language Learning, Advanced 
Learning Technologies for Disabled and Non-Disabled People, Technology-enhanced Science Education, 
International Alliance for Open Source, Open Standards, and federated repositories, School of the Future and Future 
Classrooms, and E-learning in the Workplace. 
 

This year, the ICALT main conference received 302 papers from 48 countries (not counting the submissions 
received for various workshops). All submissions were peer-reviewed in a triple-blind review process by an 
international panel of at least three international expert referees and decisions were taken based on assessing 
research quality. We are very pleased to note that the quality of the submissions this year turned out to be very high. 
A total of 80 papers were accepted as full papers in the main ICALT conference, that is, a 26.49% acceptance rate. 
Furthermore, 81 papers were selected for presentation as short papers and 25 as posters. 
 

We acknowledge the invaluable assistance of the program committee and the international referees, who are 
named on another page. Most reviewers opted to provide detailed comments to the authors, making it a valuable 
experience for the authors, even if their submission was not selected for the conference. 
 

With all the effort that has gone into the process, by authors and reviewers, we are confident that this year’s 
ICALT proceedings will immediately earn a place as an indispensable overview of the state of the art and will have 
significant archival value in the longer term. 
 
Mohamed Jemni 
Kinshuk 
Demetrios Sampson 
J. Michael Spector 
 
Editors 
July 2010 
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Abstract— Global Software Development (GSD) is a recent 
trend that allows team members to be located on different 
remote sites, thus forming a network of virtual teams working 
on the same projects which confront the typical problems 
caused by distance. The stakeholders involved in the project 
must be trained to deal with communication difficulties such as 
those related to cultural and language differences or the 
appropriate use of groupware tools when English is used as the 
lingua franca. 

We present a simulator which allows universities and 
companies to train students or inexpert engineers in the new 
challenges introduced by GSD, thus avoiding the problems that 
this activity entails in real settings. Our proposal places non-
native English speakers in predefined virtual GSD scenarios in 
which they will interact with virtual agents of different 
cultures that play different roles in the project.  

Keywords- Global Software Development; Teaching Model; 
Educational Environment; Simulators; Software Engineering 
Education; Global Requirements Elicitation; Virtual Agents  

 

I. INTRODUCTION 
Global Software Development (GSD) [1] is an emerging 

trend of the software industry whose main objective is to 
take advantage of the wider availability of a skilled 
workforce in decentralized zones, thus allowing team 
members to be located on various remote sites and forming a 
network of virtual teams that interact by using collaborative 
tools.   

Problems, caused mainly by distance, frequently appear 
in these environments: inadequate communications, 
language and cultural differences, time differences and 
knowledge management complexity [2]. Communication is 
less fluid than in co-localized settings because of the high 
response delays, lack of face-to-face contact and 
misunderstandings, which may cause frustration and a lack 
of motivation. One of the main challenges in GSD is to 
achieve a common understanding and trust between 
multicultural and multilingual teams [2]. 

Frequently, engineers are not prepared to confront these 
new challenges which are not part of their conventional 
education. In addition, training these skills is a complex task, 
as it requires preparing learners to deal with people who have 
different customs, languages, beliefs, skills and ways of 
interacting [3]. In this sense, learner must know the different 
cultures involved in the communication in order to avoid 
conflicts that can appear as a consequence of an 
inappropriate interaction [4]. The knowledge of a common 
language and the use of a common terminology are essentials 
to reach an understanding. However, engineers must also 
learn to manage uncertainty and ambiguity present in GSD 
environments. Finally, they must also have experience in the 
use of knowledge management tools and develop leadership, 
time management and cognitive skills [4]. 

The interaction between distributed members requires the 
use of technology such as e-mail, video conference, wiki and 
instant messaging [2]. Groupware skills are therefore a key 
requirement in GSD. However, recently graduated 
professionals generally lack these skills since they have 
seldom been involved in real projects [3]. Many strategies 
found in literature address the teaching and training of 
students and software engineers in GSD through academic 
courses [5] or learning environments [6]. However, 
reproducing the complexity of real environments in 
universities is difficult since it requires a great deal of 
coordination between different universities [3]. Furthermore, 
companies are not always willing to invest time and 
resources in training programs, which might be too risky in 
real scenarios. 

In this work, we present a simulator that permits active 
training, with which students can learn by interacting with 
Virtual Agents (VAs) and can confront typical language and 
cultural problems, thus avoiding the impact of mistakes in 
real settings. VAs are characterized by a particular culture 
and will place learners in GSD scenarios specifically 
designed to improve their capabilities with regard to cultural 
and language differences. This will permit self-sufficient 
training at any time without requiring coordination with 
other members. 
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II. GSD SIMULATOR 
Our simulator uses VAs that behave l

different nationalities in order to train lear
cultural and language differences through t
dialogues. The VAs have personalities and d
and use text-to-speech capabilities, appeari
the students’ actions in order to increase thei

VAs can play any role in a GSD p
customer, requirements analyst, developer, 
etc., thus allowing the student to be placed in
realistic scenarios. We have, moreover, also
which  always plays the role of Virtual Co
team mate [7] which will help learners t
scenario by guiding them through certain ste

Our simulator has been based on 
architecture. Both the instructors and le
interface with which to access the services
central server. 

The instructors’ interface allows ma
information and tasks, validating automatic
examining students’ actions. It also allows 
scenarios to be edited and new ones to be cr
defining new VAs with specific cultures a
thus providing a customizable environment. 

The learners’ interface allows them
available scenarios. Firstly, the VC will pre
in which the learner will have a simulated
the learners and the VAs involved. The V
users through the scenario and will correct a
interventions with the goal of allowing the l
what is or is not correct and to learn from
After the scenario has been executed, t
normally have to fill in certain documents, 
fill in a questionnaire that can be automa
automatically evaluated.  

The server side provides all the service
clients and will manage all the administra
associated with instructors and learners 
learners’ status, etc.) as well as the GSD sce
all the information required for their ex
conversational, cultural and language know
containing general purpose rules and best pr

In this sense, cultural knowledge i
existing literature of Hall [8] and Hosfste
with cultural dimensions for each pa
considering: the use of titles, presentation
starting and finishing a conversation, 
rewards, requests, negotiations, conflicts res
language knowledge base contains the r
language pairs that the VC will use in 
learners’ mistakes, such as those that ta
English is used as a lingua franca [10]: the
“false friends”, incorrect plural formation
passive forms, the absence of the third pe
redundant prepositions, the overuse of certa
semantic generality, etc. 

like people from 
rners to confront 
the use of textual 
display emotions, 
ing to care about 
ir motivation.  
project, such as 
project manager, 
n a wide range of 
o designed a VA 
olleague (VC) or 
to cope with the 
eps.  

a client-server 
earners have an 
s provided by the 

anaging learners’ 
c corrections and 
existing training 

reated, along with 
and personalities, 

m to execute the 
esent the scenario 
d meeting to both 
VC will guide the 

any inappropriate 
learners to realize 
m their mistakes. 
the learners will 
pass an exam or 

atically or semi-

s required by the 
ative information 
(exams, grades, 

narios containing 
xecution and the 
wledge associated 
actices. 
is based on the 
de [9] and deals 
air of cultures 

ns and greetings, 
motivation and 

solution, etc. The 
rules for all the 
order to correct 
ake place when 

e incorrect use of 
ns, avoidance of 
erson, the use of 
ain verbs of high 

A. Scenarios definition 
Our scenarios are defined by a V

(shown Figure 1), that will interact 
chatbot system [11] which will
questions in the context of a GSD
language by simulating stakeholders
with different appearances, cultures,

Figure 1. GSD scenario

Both the VAs and the VC 
concentrating on the Meeting Workf
logical sequence during the conv
phase of the workflow matches 
conversation. We also employ de
learners in different directions bas
actions. In this way, we immerse lea
they can influence its outcome. The
a context and revealed in a linear
student to choose between several 
the execution of the scenario. Th
possible to simulate profound and 
avoiding speech repetitions and out 

Each phase of the workf
conversational knowledge and a
language and cultural knowledge. 
information about its priority in thos
can choose a path, and this serves to

While interacting with the le
cultural problems and the inapprop
using these knowledge bases, and 
manner in which to construct the se
the learner chooses a wrong path in 
also help him/her by providing im
helps to reduce the loss of time on 
unnecessary complexity in the scen
the learner from returning to a previo

III. TEACHING REQUIREM

Since GSD is a highly extensiv
our initial efforts on the Requiremen
since this is a highly communica
affected by poor communication, a
cultural and time differences.  

We propose a scenario for our
learner, playing the role of intervi
VAs through several simulated el
English as the lingua franca in order
requirements. For this purpose, we h
and language knowledge of the 

VC and one of more VAs 
with students by using a 

l answer the students’ 
D problem, using natural 
s of different nationalities 
, gestures and voices. 

 
o definition 

guide the scenario by 
kflow in order to follow a 
versation, in which each 

a concrete part of the 
ecision points that send 
ed on their responses or 
arners in a story in which 
e information is placed in 
r fashion, prompting the 
responses that influence 

his architecture makes it 
insightful conversations, 
of context interventions.  
flow has a concrete 
also a context specific 
The phase also contains 

se cases in which learners 
o evaluate their actions.  
earner, the VC detects 

priate use of language by 
proposes a more correct 

entence for that culture. If 
the scenario, the VC can 

mmediate feedback. This 
incorrect paths, removes 

nario design and prevents 
ous conversation. 

MENTS ELICITATION 
ve area, we have focused 
nts Elicitation (RE) stage, 
tive process particularly 
and difficulties regarding 

r simulator in which the 
iewer, will interact with 
licitation meetings using 
r to elicit a set of software 
have prepared the culture 
scenario to include the 
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typical problems that Spanish people have when using 
English. 

In this case, the VC will explain the context of the 
problem and will introduce the VAs and their culture and 
role in the project. The scenario continues with the interview, 
according to our Meeting Workflow which is oriented to the 
elicitation of a set of functional requirements as well as a set 
of storage requirements. As we show in the example in 
Figure 2, a Meeting Workflow can contain sub-flow charts 
that guide the scenario in the context of that phase. In this 
example, the main workflow contains the sub-workflow 
“identify storage requirements”. Each simple phase contains 
the context-specific conversational knowledge and language 
and cultural problems that can appear during the interaction. 
Concretely in the “security policy” phase of the example we 
see the patters that will use the chatbot for the VA and the 
VC, and also how we deal with a typical false-friend mistake 
and how the VC will correct the learner when he/she 
improperly refers to a person. After completing all the 
meetings, learners will fill in a requirements document with 
the requirements detected. 

 
Figure 2. Meeting workflow example  

IV. CONCLUSIONS AND FUTURE WORK 
In this work we have presented a training simulator that 

introduces learners to GSD activities. The usage of VAs 
implies many advantages, since they are always available so 
trainers can work with them at any moment. VAs can 
simulate the behavior of people from many countries, 
playing different personalities and thus giving users the 
opportunity to train in many different scenarios. This 
simulator helps the students to develop the skills needed 
when working in GSD, especially regarding to cultural and 
language differences. 

In a preliminary phase we have focused our research on 
RE meetings. However, in the future we hope to deal with 
other stages of GSD in which other types of meeting might 
take place and language and cultural problems might appear 
(e.g. tracking meetings, negotiation meetings, project 
initiation meetings, etc.). This will allow us to provide a 
wide variety of training scenarios dealing with several of the 
typical situations in GSD, in order to obtain a complete and 
autonomous training environment that will require a 

minimum effort on the part of the instructor, thus allowing 
learners to train at any moment without depending on the 
availability of other partners or colleagues.  
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