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Abstract

Many challenges arise in global software development projects, most of which are related to the lack
of face-to-face communication and people’s need to feel comfortable with the technology that they
use. In this paper we introduce a methodology to detect the problems which may occur during the
global requirement elicitation process and propose solutions to reduce them.

1. Introduction

The Requirement Elicitation (RE) process is challenged by different factors, most of which are
related to communication between stakeholders [7]. In addition, Global Software Development (GSD) is
becoming continually more common [17, 19] and the distribution of stakeholders through various
countries makes communication even more difficult. The geographic and temporal distance between
stakeholders increases the difficulty in developing the RE process [12]. Communication is particularly
less effective because of the different time zones which complicate synchronous communication, and
distance which makes face-to-face meetings more difficult [17]. Communication is also made difficult by
cultural differences [19] and lack of awareness [17] which may cause misunderstandings. A complete list
of critical factors is shown in [21].

As an attempt to decrease the impact of some of these factors, we propose a methodology that
helps to detect in advance the problems that are likely to take place, by taking into account the
stakeholders’ profile and their environment. Moreover, the methodology also proposes various strategies
through which to decrease the impact of these problems or to avoid them.

The remainder of this paper is structured as follows: Section 2 describes the RE-GSD
methodology. In Section 3, the experiment that is being performed to validate the first stages of the
methodology is outlined. Later, in Section 4 conclusions and future work are presented.

2. RE-GSD Methodology

The RE-GSD (Requirement Elicitation for Global Software Development projects) methodology
attempts to detect in advance possible sources of problems that might take place in a GSD project, and
suggests strategies to minimize them. The following sections will focus on the first two phases; however,
Figure 1 shows how they integrate with the rest of the phases of a requirements definition process.
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In the following sub-sections we shall focus upon describing the first two stages, since both are
the principal contributions and the key stages in attaining the goal of this methodology: detecting and
correcting problems.

2.1 Phase 1: Preliminary Data Collection

The overall aim of this stage is to discover as much as possible about the environment and the
people that will be part of the requirement elicitation process, along with the domain and main
characteristics of the system under construction.

In order to gather the information we suggest organizing it into 3 different groups, as follows:

= The stakeholders
= The environment in which the elicitation will be carried out
= The characteristics of the system that will be built and its domain.

Traditional requirements elicitation methodologies do not provide structured guidelines through
which to obtain this information. To help collecting this information we provide specially designed
questionnaires and forms. Those related to the first two groups are shown in following sub-sections.

2.1.1 Obtaining information about the stakeholders

In order to obtain information about the stakeholders involved in the process we propose to:
= Identify people whose participation is important in the requirement elicitation process, including
people from different levels of the organization.

= Obtain personal information, such as stakeholders’ cognitive characteristics, first and secondary
language, etc.
The form with which to collect such information is shown in Form 1.
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Stakeholder’s Personal Information Form

Complete Name (as written on your ID card) (1)

Given / First Name (1) ‘ Family Name (1)

Nickname (optional) (2)
Name, Culture Date of Birth (3) Gender: O Male O Female

First Language Country of Origin (4)

Country of Residence (4) Years of residence:
For each (5) foreign <Language> low low-interm interm high- interm high
language Writing
Knowdze withan ) | [ Reine

o Speaking
ST City, State, Dotk o Still in Degree
Further Degree
: Education Country From | To progress | Status (6)
Academic
background Yes - No
Yes - No
Yes - No
] low- | . high- g
Previous experience e ok interm interm interm high
(mark that which you in software development
think is the most in soft devel Cin indust
T - in software development in industry
A9 -7 503|113 |5]7]9/|11
Active Reflexive

Results of Felder and Sensitive Intuitive
Silverman test of Visual Verbal
I e ) Sequential Global

Form 1Stakeholders’ Personal Information Form

Considerations about Form 1:

(D

2)

3)

In GSD projects it is important to have clear information about which is the given name
and which is the family name, since different cultures use different orders. For instance, in
China and Korea the family name goes first, while in most of occidental countries, like
Spain, the family name is at the end.

Some people have a favourite name that they like to be called by. It might be a nickname,
a special form of their given name or even a different name used by their family or friends.
We think it is important to have a record of such a preference if the stakeholders wish to
give such information, in order to allow them to feel more comfortable with the
environment.

As it is widely recommended, it is more useful to ask for a stakeholder’s date of birth,
rather than just his/her age, because the age can be calculated from the date of birth, and
the information does not need to be updated.
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(4) Country of Origin and Residence are significant because, although the first language might
be the same (for instance: Spanish), the country of origin may use certain words in a
different way and this might also be a source of misunderstandings.

(5) Information about the stakeholder’s knowledge about foreign languages must be obtained
for each language that the organization considers as a possible “second language” for its
virtual teams. For convenience we only show one language in the table format.

(6) Since stakeholders are from different countries, it is important knowing what their degree
status is, according to a normal scale such as: Bachelor, Master, Post-Master, Doctor, Post-
Doctoral

(7) We consider it important to know the cognitive profile of the stakeholders and we have
therefore used the Felder-Silverman Test, which can be obtained from the NC State
University web page (http://www.engr.ncsu.edu/learningstyles/ilsweb.html). We are
developing a tool to calculate such results and record them, along with the stakeholders’
preferences.

Moreover, we collect information about stakeholders’ jobs, roles, responsibilities and schedules.
Since they are distributed throughout various locations, we also obtain information about their habits at
each location (time difference with other sites, working hours, lunch time, etc.). This is very important if
members are to know how to contact each other. This information could be collected by using Form 2.

Form 2: Stakeholder’s Work Information Form

Site information (8) Country City Time difference (GM)
O Tester
Role during RE (9) 9 Ana_lyst 9 Uger O Project Manager
O Designer O Client
OOther.................
Job description Position | Time in such a position: .......... years ......... months
O Telephone (number) O Fax (number)
Country code.............. City code ....... Country code.............. City code .......
Numbers (1) cooivivriiiiiiiiiiiinnn, Numbers (1) coovvviniiniiiiiiiiiienns
. . (2) e (2) ceieii
Contact information (10) (3) oo ) oo
(write the number or 3 Tnstant .
user login name) O E-mail (user name) MSI;IS~ ant messaging (user name)
(1) e Yahoo MESSenger: -....v.voeooeon.
(2) oo, _
3) SKYPe: .
""""""""""""""""""""" Other: ...ooveiiiiiiiiiiiiiicael
I have also the . Oothers: ....ccoevviiiiiiiiiiiiiii,
s O videoconference
possibility of (10) O audio conference e
using (check) [ T T T T T
If I could choose, 1 e-mail
would prefer touse (12) | 7 wlephone e shared whiteboards
(put avalueof | 7 weleb L audio conference
........ instant messaging .
preference between 1 discussion forams e videoconference
and10) | e
Daily timetable (13) Monday Tuesday Wednesday | Thursday Friday Saturday
Arrival time ® & ® & & ®
Departure time & O & O & ®
Coffee break ® S ® S S ®
Lunch break ® from @ from ® from @ from @ from ® from
v ® to O to ® to O to O to ® to
Time I prefer to @ from @ from @ from @ from @ from @ from
be contacted @ to @ to O to @ to ® to ® to

Form 2 Stakeholder Labour Information Form
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Considerations about Form 2:

(8) The stakeholder’s location is important for the rest of the virtual team. It is also useful to
know the time difference between the site in question and the Greenwich Meridian, along
with the time difference between the independent sites of the countries that are involved.

(9) The role can be useful in defining priority between stakeholders’ preferences. For instance,
a project manager might decide not to be contacted by phone by designers or analysts and
this preference might weigh more than his/her subordinates’ preferences.

(10) Contact information gives us the opportunity to discover all the ways in which a person
can be contacted.

(11) If possible, and if other communication technologies can be used, stakeholders can include
this information for making it clear to the rest of the stakeholders.

(12) Preferences about groupware tools are gathered in order to discover more about
stakeholders and the way in which they prefer to interact with others.

(13) Timetable information is useful as it gives us information about stakeholders’ routines,
indicating working time, breaks to have lunch, and so on.
2.1.2 Obtaining information about the organizational environment

In order to adjust the software to the existing environment and to avoid controversies, it is
important to obtain information about the organization’s structure, culture, and internal policies [23]. We
also collect information about groupware technology, as this has a direct influence upon the
communication process, and about the requirement elicitation techniques since this choice is also very
important for the quality of requirement specifications. To do this we have designed two questionnaires,
one for stakeholders and the other for managers, in order to answer the following questions:

Groupware technologies:

=  Which groupware tools are commonly used in the organization?

= Have stakeholders received training in the use of groupware tools?
=  Which tools do they know best?

=  Which tools have they not used before?

= Does any policy exist in the organization which limits the use of groupware tools? How does it
do so?

= Are stakeholders willing to learn how to use other groupware?

Requirements elicitation techniques:

=  Which requirement elicitation techniques are commonly used in the organization?

= Have stakeholders received training in the use of requirement elicitation techniques?
=  Which techniques do they know best?

=  Which techniques have they not used before?

= Are stakeholders willing to learn new techniques?
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Communication patterns within the organization:

Do organizational policies exist which allow stakeholders to communicate freely with others in
the virtual team or is there a person who must act as a mediator?

2.2 Phase 2: Virtual Team Definition and Problem Detection

As we have previously explained, the main goal in this phase is to define strategies to minimize

the problems that may appear during requirements gathering. With such an aim, we focus on the
information that we have gathered in the previous phase (personal information about stakeholders and
their routine at work), we identify the possible sources of problems, and finally, we propose strategies to
improve the requirements elicitation process. In order to organize this work, we have divided it into two

tasks:

2.2.1

1) Detecting factors that may be a source of future problems
2) Determining the strategies to be applied in each case in order to minimize the effects of the
problems detected in the previous step.

We shall now explain both tasks in greater detail.

Detecting factors that may be a source of future problems

We first need to determine what the problems that we expect to solve are. The most common

sources of problems cited in Global Software Development literature are:

Problems caused by inadequate communication [14, 20]
Problems caused by time difference or time separation [8, 14]

Problems caused by cultural differences (Here we will distinguish problems caused by language
and behavioural differences between different cultures. [6, 14, 19])

Problems related to knowledge management [14]

The possible sources of problems must be analyzed in each iteration of the requirements

elicitation process or every time the set of stakeholders change. To do this, we need to analyze the
information that has been gathered in Forms 1 and 2 in the previous phase, and to request the
stakeholders to fill in Form 3.
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How many stakeholders are Latin American? ..........ccccoceeceevveneneneecneeneeneenne. O High
Cultural difference | How many stakeholders are of Anglo Saxon origen ?. . O Intermediate
How many stakeholders are Oriental? ............cccceevenerieienencneneeeereeeee O Low
Throughout how many sites are stakeholders distributed?..........c.cceceecvevennne. O High
. How many hours are there in a work day?..........c..ccc.... O High-interm
Overlap in work -
time How many hours overlap? ...... T T o Interrpedlate
Need of synchronous communication between stakeholders (according to O Low-interm
their task) is (high, media, JoW) ......cccoceriiiiiiiine e O Low
Possible common language...........cc.coeverieirieiinenineneeieeee e
How many stakeholders share the common language as their mother
JANGUAZE? ...ttt ettt sttt ettt n et b et b et esenene O High
How many stakeholders at each site have a high degree of knowledge in O High-interm
Use of a common ) . ) o o1 di
P speaking that language? T TR s nterrpe iate
How many stakeholders at each site have a high degree of knowledge in O Low-interm
WIiting that JangUAZE?.........cocerieiiriiniineiieietc et O Low
How many stakeholders at each site have a high degree of knowledge in
reading that [angUAZE? ........cccevieiiriirienireeieee e
How many stakeholders are strongly active? ........c..cocvveevievenenereninieieneee.
How many stakeholders are strongly reflexive?..........ccccocoviviviinininiiinnn.
How many stakeholders are strongly Sensitive?...........coceecvevveruenereeenvenuennenne. O Homogeneous
How many stakeholders are strongly intuitive? ...........cocceceeverenereecneenienene. O Heterogeneous
Learning Style without conflict
How many stakeholders are strongly visual? ............ccccocvviininiininniiininn. O Heterogeneous
How many stakeholders are strongly verbal?..............cccccocooiiniiiiiiins with conflict
How many stakeholders are strongly sequential?............ccccoeeverireninieniennenne.
How many stakeholders are strongly global?.........c..ccceoveiiininininenineieee,

Form 3 Analysis of sources of problems in virtual teams

2.2.2 Selecting strategies according to the detected problems

Once possible sources of problems are detected, we use this information to suggest strategies to
minimize them. The strategies we suggest are:
=  Strategy A: Training about cultural diversity
This strategy includes different approaches with the goal of making people aware about other
customs and teaching them behaviour to dealt with people from the different cultures of the
members that form the virtual team.

= Strategy B. Using ontologies as bridges to facilitate communication between people with
different first languages and different levels of knowledge about a common language.

= Strategy C. Selection of suitable technology, according to the environment features as well as
stakeholders’ cognitive characteristics (the techniques to carry out this selection are indicated in
our methodology).
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Table 1 Problems that are minimized for each strategy

Inadequate Time Cultural Knowledge
communication | difference difference | management
(A) Training about cultural differences \/ \/
(B) Use of Ontologies \/ \/ \/
(C) Technology selection \/ \/ \/

As we have mentioned before, these strategies are related to the problems that may appear in
GSD projects during the requirements elicitation process, and we looked for strategies that covered the
main four problems suggested in related literature [8, 14]. As Table 1 shows, the three strategies are
related to improving communication. For instance when focusing on improving the knowledge of
stakeholders about the foreign culture, which is naturally related to cultural difference problems, it has a
significant strain on communication between software developers [15]. Similarly, using ontologies to
minimize problems due to language differences (which is a consequence of cultural diversity) we are
reducing conceptual ambiguities [24] (which is related to communication) and clarifying the structure of
knowledge [11], that means helping knowledge management. Finally, technology selection is related in
first place to time difference, since they can be classified as synchronous and asynchronous
communication groupware tools, and also they relate to language difference, considering the
communication channels that groupware tools and requirements elicitation techniques can use (that
means written text, audio as well as other visual medium).

Even when problems and strategies application are not sequential, we propose seeing the process
as a set of linear steps, as it can be seen in Figure 2.
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Figure 2  Applying strategies for minimizing problems in GSD

In the first place we shall use the information about cultural differences. If cultural differences
are detected, stakeholders must be aware of normal behaviour in other cultures as well as being
conscious of their own behaviour, which may be seen as offensive or difficult to understand by others.
Secondly, we shall analyze the stakeholders’ country of origin. If all of them are from the same country
of origin then understanding between them should not be a problem; but if this is not the case, we
propose using ontologies to help reach a common understanding. In addition, when the stakeholders’ first
language is not the same, it is important to define the degree of knowledge of a common language. If this
level is intermediate or less, we propose restricting communication to asynchronous tools, in order to
give people the chance to read and write with greater care. Finally we propose using knowledge about
the stakeholders’ cognitive characteristics to choose the groupware tools and requirements elicitation
techniques that are closer to the way in which they understand the world. In this case, we differentiate
two ways to select the technology, depending on the existence or not of conflicts of preferences between
the team members.

We shall now give more details about each strategy.
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(A) Training about cultural differences

Cultural differences cannot be avoided, but stakeholders can learn about the differences of the
other culture. Being trained about cultural diversity is crucial for stakeholders to be aware of normal
behaviour in other cultures as well as being conscious of their own behaviour, especially for things that
can be offensive or misunderstood. To minimize such kind of problems, we have used strategies as
follows:

= Cultural mediation: taking advantage of people who have visited the other site before — and
therefore they know about customs and normal behaviour related to the foreign culture — that
become referents for communication with people at the other site. Those people are called

mediators, bridgeheads [9] or liaisons [18].

=  Virtual mentoring: based on simulation and virtual actors and it can become an interesting way
for motivating stakeholders in foreign language training and cultural familiarization [22].

= Literature review, seminars, COUrses, etc.

In addition to cultural diversity, GSD projects also must deal with language differences.
Language difference can occur in a wide variety of levels, considering if stakeholders share or not the
same first language. When people do not share the native language, English is usually the language
chosen for interaction and it is crucial having a clear understanding of domain concepts and
relationships. But also when people share the native language, if they come from different countries,
idiomatic differences are a challenge for communication. For instance, people from Argentina and Spain
share Spanish as their native language, but pronunciation and the use many words can have different
meanings in both sites.

(B) Use of ontologies to minimize language differences

If all the stakeholders are from the same country of origin then understanding between them
should not be a problem, but if this is not the case, we propose using ontologies to help reach common
understanding. The main reasons why ontologies may be important during the requirements elicitation
process are:

* They clarify the structure of knowledge: domain concepts and their relationships are defined
during the ontological analysis, and thus permit a clear specification of the nature of the concepts
and the terms used to represent them, with regard to the knowledge body that we intend to build
[11].

= They reduce conceptual and terminological ambiguities: Ontological analysis provides a
framework that unifies criteria, even between people with different needs or viewpoints that
depend on their own context [24].

Ontologies can be classified as follows [16]:
= Top Level Ontologies: describe all general concepts such as space, time, matter, object, event,
action, and so forth. They are domain independent. Their intention is to unify criteria among
large communities of users.

* Domain Ontologies: describe the vocabulary related to a generic domain (such as medicine, or
automobiles), by specializing the terms introduced in the top-level ontology.

= Task Ontologies: describe the vocabulary related to a generic task or activity (such as
diagnosing or selling), by specializing the terms introduced in the top-level ontology;

= Application Ontologies: describe concepts depending both on a particular domain and task,
which are often specializations of both the related ontologies.
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When the ontology of an application domain of a software system, or the processes for their
design and construction, exist, it is an important tool which helps to avoid errors and problems in the
different phases of the software product life cycle, from the requirement analysis (where it facilitates the
interaction between analyst and client) to maintenance (where it allows a better comprehension of the
system under maintenance and the modification requests).

We therefore propose:
= If a domain ontology exists, use it to solve ambiguities and share knowledge

= QOtherwise (if a domain ontology does not exist) the ontology can be built as part of the
requirements elicitation process. We will propose certain easy steps and guidelines through
which to build an ontology to assist communication between stakeholders. This ontology will be
part of the whole software life cycle, because it can be started during the requirements
elicitation phase and can grow as long as the different cycles during the requirements gathering
phase continue.

Moreover, we believe that it is very important to systematically include an ontology about the
requirements elicitation process in the methodology, to help stakeholders to discover more about the
process and its components. We know of the existence of certain works in this field which we hope will
be published quite soon.

(C) Technology selection

Even when ontologies play an important role in the requirements elicitation process because they
help to clarify the structure of knowledge, along with reducing conceptual and terminological
ambiguities [11, 24], when the stakeholders’ first language is not the same, we propose analyzing the
degree of knowledge of a common language. If this level is intermediate or less, we propose restricting
communication to asynchronous tools, in order to give people the chance to read and write with greater
care. Also when the time difference is wide enough, technologies for communication are commonly
reduced to asynchronous ones, since synchronous communication is usually not possible.

Furthermore, in order to improve communication, we propose going a step further and using
knowledge about stakeholders’ cognitive characteristics to choose the groupware tools and requirements
elicitation techniques that are closer to the way in which they learn [2, 3, 4].

To do so, our methodology includes a selection process which uses fuzzy logic and fuzzy sets [1]
to obtain rules from a set of representative examples, in the way of patterns of behaviour. The selection
process is divided into two stages: the first is independent of any project and comprehends phases 1 to 4,
and the second is dependent upon a given project and covers phases 5 and 6, as is shown in Figure 3.

Phases 1 to 3 deal with looking for a set of examples, which are real data about stakeholders’
preferences in their daily use of groupware tools and requirements elicitation techniques. We then
analyze the data by using the machine learning algorithm proposed in [10], in which each example is
turned into an initial rule and a finite set of fuzzy rules is iteratively found, which reproduces the input-
output system’s behaviour (Phase 4). This algorithm was designed to obtain rules with a maximum
degree of generality, and it then reduces the antecedent part as much as possible so as to obtain rules that
can be easily understood and highly approximated to real-life examples. As we have mentioned
previously, phases 1 to 4 constitute the project independent part in which the example and preference
rule databases can be improved through surveys and applied to different GSD projects.

The remaining phases consist of the application of our guide to a specific GSD project during a
requirement elicitation process, so this is therefore called the project dependent stage. In this stage, we
obtain the personal preferences of each person who is going to work in a given virtual team (Phase 5)
and store it in a database which can be accessed every time people need to communicate with each other.
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The technology selection process is carried out by studying and confronting the personal preferences of
people who need to work together. This is done by means of an automatic tool that chooses and suggests
the most appropriated technology (Phase 6). As we have explained previously, such strategies must take
into account other factors besides the stakeholders’ cognitive profiles, such as time differences between
sites, the degree to which a common language is shared, and the current situation in the requirement
elicitation process.

Project Independent Stage Project Dependent Stage

---- Obtaining examples ---,
Automatic analysis

1
Obtaining people’s and selection of
styles through F-S technology for the
given virtual team

1 :
Obtaining people’s ! ’
2 preferences about :

Feedback and
rules adjustment,

Our
suggestion

Obtaining people’s Stakeholders’ ﬁ ﬁ\
preferen§e§ about Examples 6, : Styles
Req. Elicitation H

1
Techniques (Set 6,) ! A Given

———————————————————————— l Applying a machine learning ) Virtual Team
algorithm to examples 6;y0,t0 3 Applying F-S test

obtain preference rules to virtual teams
members

Groupware
Groupware Tools [ Examples 6; Preference Rules
(SC[ Gl)

1
1
|
: Req. Elicitation
Techniques
Preference Rules

Figure 3  Phases to define and analyze personal preferences to choose appropriate technology in
Virtual Teams

3. Validating the Proposal

In order to validate the first two stages of our methodology we have carried out an experiment in
which 24 computer science post-graduate students took part. Twelve of them were from the University of
Comahue (Argentina) and the rest were from the University of Castilla-La Mancha (Spain). The students
were divided into eight teams, with three people in each, in which two Spanish people played the role of
analysts and the other, from Argentina, played the role of user or client. The client indicated to the
analysts the requirements of a system by means of a groupware tool. Each team had to face the same
challenges: they had 4 hours of time difference, they had the same difference in timetables, and there
were also cultural differences (for instance, although they share a common language, Argentinean people
often are more formal than Spanish people, who like to get straight to the point, and also the
pronunciation and certain vocabulary are different).

The distribution of the students was performed by considering their experience in requirement
elicitation, and their gender and age in an attempt to obtain teams with similar features. Another factor
that we have taken into account is their learning styles, which were obtained from the Felder-Silverman
test.

Since we only had eight teams, we had to reduce the independent variables to two, in order to
have more than one group for each treatment. We then decided to test the use of groupware tools and the
use of ontologies and their effect on the requirements elicitation process, by fixing the rest of the



CLEI ELECTRONIC JOURNAL, VOLUME 11, NUMBER 1, PAPER 3, JUNE 2008

variables (time difference, culture difference, language difference and requirements elicitation
techniques). After doing so, we defined four treatments:
= TI1: using appropriate groupware and a domain ontology

= T2: using appropriate groupware without using a domain ontology
= T3: using non-appropriate groupware and a domain ontology
= T4: using non-appropriate groupware without using a domain ontology

The eight teams were randomly assigned to one of the four treatments (two teams for each
treatment). Team members did not know that some groupware tools were supposed to be more suitable
for their cognitive profiles, as well as team members in treatments T2 and T4 did not know that teams in
treatments T1 and T3 could consult a domain ontology. We did so to avoid preconceived ideas and
therefore we can also evaluate whether those teams using the more suitable groupware tools and the
domain ontology obtained a better performance than the rest of the teams. When teams finished their
work and sent the requirements specification they had written, we asked them to fill in a post-experiment
questionnaire to obtain their perception about the communication with people in their group. Satisfaction
about communication was defined as an ordinal variable in the scale 0-4 (O=very bad, 1=bad,
2=acceptable, 3=good, 4=very good) and the resulting data (24 questionnaires) was analyzed and
summarized by teams (G1-G8) and treatments (T1-T4), as it can be seen in Table 2.

Table 2 Media values for satisfaction about communication and written specifications

Treatment | Ontolo Groupware Team Satisfaction about | Treatment
gy Suitability Communication Mean
T | ves | mon |[G5 ] see6T T,
T2 NO HIGH g§ ;22223 3,667
T3 YES LOW g; 3 663 667 3,333
G5 2,66667
T4 NO LOW G6 3.66667 3,167

As it was previously explained, we had assigned groupware tools by means of a set of preference
rules obtained in previous surveys [5]; then, we expected that people using the groupware tool suggested
by our rules (T1, T2) would feel more comfortable that those who did not. Similarly, we expected that
people using the domain ontology (T1, T3) would feel more comfortable that those who did not. Table 2
shows that our expectations were accomplished, since satisfaction about communication media was
higher for those treatments where groupware suitability was high. Moreover it was observed that the
satisfaction for those teams that used domain ontologies was as good or better that teams that did not use
it.

In Figure 4 comparison between means is shown, where it is notorious that stakeholders
satisfaction about communication for treatments with higher groupware suitability (T1 and T2) is better
than the rest.
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Figure 4 Phases to define and analyze personal preferences to choose appropriate technology in
Virtual Teams

Our current work focuses on analyzing the results obtained with more detail, to prove that
differences between treatments are significant, as well as analyzing their correlation with the quality of
the specifications according to the judgment of experts.

4. Conclusions and Future work

Many software organizations have adopted a distributed structure for software development in
which members are disseminated over distanced sites and communicate through groupware tools. In such
environments, software development projects are affected by many factors that complicate
communication, and new methodologies thus need to be developed to improve the requirements
elicitation and development processes by considering the main difficulties they have to deal with.

With this aim in mind, we propose a methodology that extends previous generic models for
requirements elicitation processes by considering the special conditions that take place in GSD. The
main contribution of our methodology is the phase in which we focus upon the detection and analysis of
possible problems (in a given virtual team), and we consequently suggest a set of strategies with which to
minimize them. Furthermore, we consider stakeholders’ cognitive aspects in order to select the
technology that is best for them. This is significant because, as stakeholders might feel more comfortable
expressing themselves when using a tool closer to the way in which they perceive and reason about the
world, information gathered during the requirements elicitation process is expected to be more accurate
and therefore the final product is closer to the clients’ and users’ needs.

In order to validate our approach, we are currently analyzing data obtained from a recent
controlled experiment that involved 24 participants from universities in Spain and Argentina. The main
goal of this experiment was to validate the performance of domain ontologies and groupware tools
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selection as communication facilitators in a simulated global environment. Our future work will focus
upon carrying out replicas of this experiment in which people from more nationalities will be involved
and in which the time and cultural differences between them will be greater than in our current
experiment.

To sum up, carrying out a “global experiment” is not an easy task, especially in the case of the
requirements elicitation process, where the time needed to finish the process, even in a simulated
scenario, may take many days or even weeks. Moreover, in the case that the subjects under study are
students, many circumstances have to converge in order not to disturb their learning. On the other hand,
carrying out the experiment in real industrial scenarios is even more challenging as industries are not
willing to waste time or money by allowing their employees to take part in this kind of experiment.
However, after evaluating the results of our experiment, we will focus upon carrying out similar
experiments for the remainder of the strategies, and we later plan to apply our methodology in industry in
order to test its performance in real projects.
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