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Training Project Managers to Acquire GSD Soft Skills: A Serious Game
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Abstract—A good project manager should develop a set of hard
and soft skills if they wish to manage any kind of software
project. However, when the team members are geographically
distributed, several new skills should be taken into account.
Aware of this fact, in this paper we describe the skills and
competences that a manager of Global Software Development
projects should master, and we sketch out a serious game that
can be used to train some of these soft skills, which are grouped
under the 3Cs (Communication, Coordination and Control).
With this approach we place the focus on the project manager
role and seek an immersive and engaging training experience.
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L INTRODUCTION

Software engineering is an important area of computing,
which searches for solutions to complex problems; to reach
these solutions, however, it is necessary for software
engineers to master a set of knowledge and skills [1]. In the
field of software engineering, a new development model has
emerged, one which is more offshore than the conventional
model, due to the growth of globalization [2]. This
development model is called Global Software Development
(GSD); it is a term which has come to stay, because it is
growing quickly and can be considered an increasing trend in
work on software projects [3]. GSD can thus be defined as the
development of a software project that involves several work
teams, which may belong to different cities or countries [2].

In terms of GSD, the project tasks are separated, and
delivered as different jobs. This means that managing GSD
project is not a simple task; distance, language and cultural
barriers affect Coordination, Communication and Control,
thereby increasing the complexity of the management [4]. A
variety of problems can therefore occur, such as: strategic and
cultural issues, inadequate communication and lack of
knowledge among workers, as well as project and process
management problems. Future engineers need to be aware of
all these potential difficulties, if they are to be prepared for
the new world of software development [3].

The points above are supported by a number of articles,
which point out that the lack of skills and competences in
project managers is the main cause of much project failure
[5], especially in GSD projects. This is why many companies
explain the need to teach the technical and non-technical
skills required in GSD or co-located projects to recently-
graduated and newly-qualified Project Management (PM)
professionals. Those skills will enable them to manage these
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kinds of projects effectively, and produce qualified
professionals with this expert knowledge [5], [6].

In many domains, games are used to teach and train
different aspects of a given field. Educational games simulate
an environment, which help the students to feel motivated,
thus improving the teaching-learning process [5]. Games can
be therefore be justifiably considered to be a way for future
project managers to fill in the gaps in the practical
information they possess [1]. Some examples of serious
games used to teach GSD and PM are [5], [7].

Taking this fact into account, we have been developing
Global Skills Game, a serious game designed to help project
managers to develop some skills that are advisable to have
when managing a GSD project.

The rest of the paper is organized as follows. In Section
IT a set of useful soft skills for working in GSD project and in
Section III for working in PM are specified. In Section IV
describe our approach, Global Skills Game along with its
characteristics. Finally, in Section V, the conclusion and
future work are given.

II.  SKILLS AND ABILITIES FOR GSD

Anyone who works on a software project must have a set
of skills that work towards the success of the project, since, as
previously stated, many of the failures in software projects are
due to a lack of skills and competences on the part of those
working on the project. In a GSD project in particular, the
members really must possess certain specific skills.

First of all, and according to [3], some of the most useful
skills for software development are being able to speak the
English language, local cooperation and decision making.
Nevertheless, those abilities that provide the greatest benefit
in distributed environments are, in addition to the very
important speak the English language: remote cooperation,
intercultural cooperation and cooperation with clients.

Besides, and according to [6] some skills which must be
provided in training for a GSD are to be aware of all possible
problems, mastering communication protocols (especially
using computers), oral and written communication through a
common language and codes of ethics and time management.

In [8], the authors indicate that the important skills that
should be taught to students of GSD are regular
communication with distributed team members, team
dynamics, working in culturally diverged teams, managing
time and using collaborative technologies.

Moreover, a framework to teach several GSD skills is
described in [9]; the main skills considered are: computer
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mediated communication, iterative development in remote
client-developer relationships and distributed PM.

The competence model specified in [10] indicates what
the general competences for GSD teams are, dividing them
into four groups depending on the roles that are involved in a
GSD team (software engineer, team leader, project manager
and organizational unit manager). The abilities that are
pointed out as being necessary in the training of any software
engineering who is working in GSD are synchronous and
asynchronous  communication, identification  and
management of requirement, technical problem solution,
share knowledge management, advanced techniques for
distributed ~ communication,  self-learning  capacity,
international relationship ability, use of communication and
information technologies, ability to work in a global setting
and oral and written communication in English.

II1.

Once we have carried out an analysis of GSD, listing the
skills and competences which are needed in this type of
development environment, in this section we are going to
focus on the competences for PM.

First of all, the authors in [11] state that risk is one of the
most important parts of PM. It is thus highlighted that a
distributed software development project manager has to take
into account areas of risk such as time zone, cultural,
geographical and language differences, as well as the
processes of Coordination, Communication and Control.

In addition to these considerations, the research in [12]
offers a range of skills which must be acquired by the project
manager in software development if he or she is to
successfully achieve the project goals. The skills that are
proposed are: communication skills (the project manager
should listen to the team workers, promote trust relationships
and understand the personality differences between its
members, with the aim to improve the work process, reduce
conflict between workers, and strengthen cooperation); team
building skills (the project manager must ensure there are
strong links formed between other team members and other
teams); and problem-solving skills (the project manager has
to visualize and solve complex problems, making decisions
which may have a certain impact on the project cost, quality
and productivity).

Finally, the skills that are proposed in [10] as necessary
for a project manager in a distributed environment are
decision taking (the choice between different alternatives in
different aspects of PM), meeting management (holding
meetings with different workers to talk about PM),
establishment of rules to work with shared data (due to the
fact that data is shared between different work teams, rules
must be established for its use), collecting, analysing and
interpreting information (all the necessary project
documentation must be processed in order to take the right
decisions), positive attitude and capacity for motivating
others (in this way the project workers also have a positive
attitude and their productivity increases), organization and
planning capacity (the project manager has to carry out the
organization and planning of the different tasks of the
project), initiative and leadership (the project manager is the
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key component in a distributed project; hence, he or she must
have an attitude of leadership and initiative for decision
taking), interpersonal conflict resolution (since there are
many work teams in a distributed project, it is not uncommon
for different workers to have conflicts, so the project manager
has to solve these by taking the right decision), identification
of competence and CV (the project manager should be able to
know the skills and competences of workers, so as to assign
the workstation correctly, and requirement estimation and
prioritization (the project manager must know the
requirements of the project and carry out the prioritization of
each one according to the needs of the client).

To sum up, the above study (an overview of the soft skills
needed when working in GSD and PM) has helped us to
decide which competences we want to implement in our
serious game.

IV. THE GAME

In the previous sections we have presented a study of the
current literature on the skills needed to work in a distributed
software environment, and on those skills needed to perform
the activities of a project manager.

In this section our serious game is presented, indicating in
detail what it consists of, what particular skills our player will
learn, and how he or she will face with different elements to
advance towards the successful development of a distributed
software project.

Before we start implementing our game, we should first
of all reach a decision about which skills from Section II and
IIT will be taught and improved by playing it. It should be
noted that the goal of this game is to train individuals for
management of software projects in distributed
environments, so both GSD and PM skills should be
included. Taking that into account, in Table I a set of soft
skills which will be implemented in our game is presented,
indicating in each case whether it is a skill that concerns
Global Software Development (GSD), or Project
Management (PM), or both (BTH); the table also shows how
the soft skill will be implemented, and how the player will be
able to acquire it.

As we can see in the table below, we are going to
introduce several skills into our game; however, there are
many other GSD and PM skills that have been left out for
some reason. These include such skills as those to do with
codes of ethics, since these almost always depend on the
particular kind of the project, companies, and even countries
involved, so their implementation would be too complex.
Another not supported skill is that of establishing rules to
work with shared data; due to like the previous skill, it will
depend on the particular company(ies) involved in the
project. As far as the skills positive attitude, capacity to
motivate others, or initiative and leadership are concerned,
these are considered as very personal skills that will depend
on the disposition of the person involved. Therefore, we are
going to implement some strategies to develop those skills,
or at least to make the player aware of the importance of
having them. However, it can be a challenge for a serious
game to evaluate them.
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TABLE I. SOFT SKILLS IMPLEMENTED IN GLOBAL SKILLS GAME

Soft Skill Type

Implementation

Time management GSD

There will be some information in the game about the evolution of the project being managed; this
information will be the current budget, time-to-delivery, and the current progress. The player will thus be
able receive training in how to conduct the time management of the project, since he/she will also be able
to carry out activities designed to optimize the above information.

Intercultural cooperation GSD

project.

Some of the events that will occur will have certain characteristics that are specific to a given culture; in
this way the player will learn how these features affect intercultural cooperation between globally-divided
work teams, and they will be able to try to improve the cultural relationship between the members of the

Cooperation with client GSD

Other events will be directly or indirectly involved with the needs of the client of the project, thus enabling
the player to learn how to cooperate with the customer in such a way that the project meets their
expectations. Furthermore, the player will be able to communicate with the client and request them to
answer any queries that may arise.

Communication skills PM

One of the types of event that will come up in the game will be communication events, in which the player
will learn the characteristics that are involved in the communication between the members of a distributed
software project; these events will train the ability to improve that communication.

Coordination skills PM

Another type of event that will occur in the game will be coordination events, in which the player will
learn the characteristics that are involved in the coordination of the project, and this will train their ability
to carry out different project coordination activities.

Control skills PM

Control events will be another kind of event in the game; in these, the player will learn how to control the
project, and receive training in how to solve a problem, should one occur.

Decision making and problem-

. BTH
solving

the problem.

Throughout the execution of the game different events will appear in which some problem arises; the
player must decide what is the best way to maintain the execution of the project and work out how to solve

Once we decided the skills that players will learn and
receive training in by playing our game, we designed and
implemented the game’s graphical interfaces. The first
interface is the general menu of the serious game.

After choosing the context of the game project, the player
will have to configure different game parameters which will
affect the simulation of the game. The parameters with which
the player will be able to interact will be both the general
aspect of the project, such as the number of sites, the country
where the client is located, the common language for
communication between sites, and the specific aspects of
each site. These details include the number of workers, the
country where the site is located, the knowledge of the
common language, or whether the site is the main one or not.
In addition, the player will be able to choose the type of
communication between the different sites and the client.
While the project is being configured by the player, the game
will show a set of important success factors that are involved
in, and characterize, the development of a distributed project,
as collected by [13]; some of these success factors are
“Working time overlap”, “Language difference”, “Cultural
difference”, “Communication” or “Sites number”. Finally,
and by means of the above factors, the game will calculate a
level of difficulty, from low to very high, and will represent
the difficulty that the distributed project has to face with,
taking into account the current configuration of the player.
This screen will enable the player to begin to become familiar
with the aspects and factors involved in a distributed project
and learn from the feedback, as these factors can have an
important influence on the project.

Finally, and once the distributed project that we are going
to simulate is configured, the graphic interface of the game
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where the simulation of the game is to take place will appear.
This screen (Figure 1) is divided into two parts; the bottom
strip in which the player, through progress bars, will find
information that will evolve throughout the simulation of the
game. This includes information such as the level of stress,
the remaining budget, the time until the delivery of the project
and the progress of the project. There will also be general
information on the project, such as its difficulty, initial budget
and duration. At the bottom of this screen we can find
information on each of the sites, such as the level of
motivation, communication with other sites, or workload.
Turning now to the upper part of the screen, in which the
graphic game will be found, this will consist of the static map
of an office, along with the character of the player, who will
be able to move about with total freedom.

Communication -
wordood [

Project Difficulty | LOW-MEDIUM Hothdilon

Project Budget | 25M$

John Anderson ﬂ

Stress Budget Duration Progress

U Project Characteristics

Project Duration | 15 Years

Figure 1. Global Skills Game Graphic Interface
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The simulation of the game will consist in the dropping
of different objects onto the screen (where the speed of the
drop will depend on the difficulty of the project). These
objects will be a telephone, a note and a magnifying glass,
and each of them will represent an event that has occurred in
the simulation of the project, identifying the particular type
of event according to the 3Cs, Communication, Coordination
and Control, respectively. When an object drops, the player
will be able to interact with it so that the description of the
event and what has happened appears; in this way the player
will be able to train ability in each one of the 3Cs and
understand how each one of these affects the evolution of a
distributed project. In addition, some of the events will have
certain cultural characteristics which will help the player to
understand the intercultural cooperation of a distributed
project and train in how to deal with this. Other events will
have the client of the project as the main actor. This will help
the player to understand cooperation with the client and train
their skill in this area. The events with which the player
interacts will have an impact on the execution of the project,
affecting the budget, duration or even the stress of the player;
this impact may be felt in any of the different sites, and it may
be positive or negative, depending on the particular type of
event. Negative events will consist of problems which the
player as project manager will have to tackle by taking certain
decisions to solve the problems in the best possible way.
These decisions can be made in two ways; either by choosing
a solution from the whole range that is offered (if offered) or
by interacting with the computer and by performing an
activity that solves the problem. The user will be able to use
the computer to carry out different activities to try to improve
the execution of the project; these include tasks such as hiring
and firing personnel, giving extra payments or holding a face-
to-face meeting.

The project simulation will continue until several possible
results occur: the player has overcome the stress level; the
project has run out of budget; the project has not met the
deadline. In those cases, the player has lost the game. If the
project has finished successfully on time and within budget
the player has won the game.

V.  CONCLUSION AND FUTURE WORK

This paper presents a study carried to find out what soft
skills a project manager needs to learn when working on a
GSD project. Taking this study as a basis, we then went on to
develop a serious game to train future project managers. The
fact that it is a serious game offers the advantage of its being
much more entertaining than other traditional training
methods.

As future work we will focus on testing our serious game
on students of software engineering, in order to evaluate it.
We will also test it on practitioners, in the quest to make
possible improvements.
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