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ABSTRACT 
The emergence of Global Software Development (GSD) has led to 
certain difficulties in the life cycle of global projects, in addition to 
the traditional challenges of collocated development, particularly 
as regards Project Management (PM). These difficulties are caused 
by the geographical, linguistic and cultural distance among the 
members of the team, signifying that the project manager requires 
special skills with which to mitigate these issues. Bearing this in 
mind, this paper describes a serious game (SG), denominated as 
GLOBAL-MANAGER, whose objective is to provide training in 
the management of GSD projects. The game attempts to develop 
several skills in its players whilst simultaneously providing them 
with an immersive, pleasant and attractive experience. The skills 
developed are related to coordination, communication and control, 
which are three of the principal challenges in GSD. 
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1 Introduction 
Global Software Development involves several challenges, which 
may come about as the result of a variety of factors, such as the 
geographical distance among work teams, the coexistence of 
different languages and cultures, and the handling of different time 
zones [1], along with other problems such as a lack of 
communication or cooperation among members [2]. 

The issues that may exist in GSD projects signify that there is an 
evident need for their workers to have additional competences to 
those required in traditional software development [3], which 
would make it possible to avoid the problems. Moreover, educators 

must teach future software engineers to work in these type of 
projects [3], [4]. This is especially true as regards the management 
of the project, since this is the central part where the project is 
coordinated and controlled, thus enabling it to advance without 
incidents. Moreover, most of the failures of these projects are a 
direct consequence of the project managers’ lack of skills and 
experience. Finding qualified, experienced project managers with a 
range of skills with which to effectively manage this type of project 
is, therefore, a real challenge [5]. 

SGs could, however, be of use in this task of training engineers to 
meet the challenges that a project manager may confront when 
supervising this type of project. These games can be defined as 
educational games that go beyond pure entertainment and which 
aim to impart knowledge to their players [6]. SGs are, moreover, 
excellent tools for the learning process, since they play a specific 
role in simulating an environment without the player having to be 
in a real context, thus avoiding putting a project at risk, while 
training students [3], [5]. Furthermore, according to Zhoe et al. [7], 
SGs provide support in the learning process of new students in an 
independent manner, thus improving their skills to confront and 
solve problems. SGs can, however, also be simultaneously viewed 
as a tool for practitioners that will enable them to train in certain 
tasks and skills and assist them to acquire a range of new abilities 
and learn to address any problems that may arise [8]. 

An educational game called GLOBAL-MANAGER, which takes 
into account all the aspects discussed above, will be presented in 
this paper. The aim of this SG is to allow students and practitioners 
to train in certain skills that are needed in the role of project 
manager in distributed settings. The player will have to tackle the 
management of a fictitious GSD project from its beginning to the 
delivery of the product and attempt to solve several difficulties and 
obstacles that may arise. We believe that this game will help future 
project managers to specialise, by gaining experience 
independently and easily, thus enabling them to successfully 
confront their work on the real market. 

The remainder of this paper is structured as follows. Section 2 
discusses the background and related work regarding the skills 
required to manage a GSD project, in addition to outlining the SGs 
that have already been developed to teach similar types of 
knowledge. The details of the game, as regards its design and 
execution, are discussed in Section 3. The paper ends in Section 4 
with a conclusion and discussion of future work. 
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Message from the General Chair  
and Program Co-Chairs 

ICGSE 2020 
 
Welcome to the 15th IEEE/ACM International Conference on Global Software Engineering 
(ICGSE 2020). 
 
ICGSE 2020 brings together researchers and practitioners to share their research findings, 
experiences, and new ideas on diverse themes related to Global Software Engineering (GSE). 
For 2020, the theme of the conference is “Human-centered global software engineering”. 
 
The software industry is increasingly becoming more global with stakeholders and infrastructure 
distributed across the world. GSE is still challenging, with a considerable share of global projects 
not meeting the expectations, especially regarding cost savings and time to market. Over the past 
decade, research on GSE uncovered that cultural, geographical, and temporal differences hinder 
collaboration, coordination, and communication in global projects. Organizations have drawn on 
these insights and developed approaches to mitigate the impact of these differences. However, 
the challenges faced in globally distributing traditional software engineering persist. Adopting 
modern approaches such as agile software development gives rise to new difficulties. Uncovering 
the issues underlying these difficulties deserves more research effort. Moreover, there is also 
room for investigating how different factors (social, cultural, organizational, and technical), their 
differences, and their complementarities may foster innovation, new business opportunities, and 
new approaches to improve software project performance and quality. 
 
As the COVID-19 pandemic continues to develop around the globe, we are unsure whether these 
proceedings will eventually find life in the conference program. The steering committee of ICGSE 
has agreed to remain co-located with the International Conference on Software Engineering 
(ICSE 2020). Therefore, herein we collect our exciting contributions from both practitioners and 
academics, and we present additional events, which will occur subject to the conference taking 
place as planned. 
 
Starting from our two distinguished keynote speakers, we are proud to announce that Professor 
Jim Herbsled, from the Carnegie Mellon University (CMU), and Diane Mueller, from RedHat (the 
leading provider of enterprise open source solutions), will open each of the conference days.  
 
ICGSE has always been especially proud of the high interest of industrial practitioners for the 
conference, and this year makes no exception. Thanks also to the work of the Industry and 
Academic Liaisons, the contributions to the ICGSE 2020 proceedings are a well-balanced mix of 
industrial experiences and academic research providing plenty of opportunities for fruitful 
discussions, which will help us to ‘fill in the gap’ and further our understanding of how to manage 
GSE challenges more effectively as well as further encourage industry-academia collaborations.  
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ICGSE 2020 proceedings include overall 18 high-quality contributions to two different tracks:  

● Research Paper Track: 8 papers (32% acceptance rate) 
● Experience Report Track: 10 reports 

 
Building upon the experience from previous editions, this year we have introduced some 
innovations to the program. First, we have taken advantage of a unique opportunity to collaborate 
with the organizers of the ICSSP 2020 conference, also co-located with ICSE. We are running 
several formal and informal joint events in which participants of both communities will be able to 
cross-contaminate by challenging and learning from each other. Second, continuing a recent 
tradition, ICGSE 2020 partners with IEEE Software and the Journal of Systems and Software (the 
novelty of this year) to incorporate journal-first presentations in the conference program, thus, 
providing ICGSE attendees with an additional offering in the Research Track. Finally, we have 
kept the tradition of soliciting submissions from practitioners to propose industry talks. 
 
We gratefully acknowledge the hard work of the program committees of the various tracks: Your 
support was critical to the proceedings and the success of the conference! Also, we are 
particularly grateful to the other organizers: Anna Filippova and Josiane Kroll Noll (Experience 
Report Co-Chairs); Igor Wiese (Proceedings Chair); Gustavo Pinto (Publicity & Social Media 
Chair); Aivars Sablis (Webmaster); and all our Industry and Academic Liaisons. We also thank 
the ICGSE Steering Committee, led by Filippo Lanubile, for the encouragement, advice, and 
guidance received. 
 
Finally, we would like to thank both IEEE and ACM for sponsoring ICSE and all its co-located 
events. We are thankful for their invaluable support for the conference series.  
 
We are excited about the conference proceedings and program. We hope you will enjoy the 
contributions and find the presentations, discussions, and events an exciting and thought-
provoking opportunity. We welcome you to the 15th IEEE/ACM International Conference on 
Global Software Engineering (ICGSE 2020)!  
 
Sincerely,  
 

Paolo Tell, General Chair 
IT University of Copenhagen, Denmark 
 

Igor Steinmacher, Program Co-Chair 
Northern Arizona University, United States 
 

Ricardo Britto, Program Co-Chair 
Ericsson / Blekinge Institute of Technology, Sweden 
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2 Background 
In this section, we review what work exists in the current literature 
as regards issues related to the two important aspects that had to be 
taken into account when developing our SG. We shall first deal 
with the skills required to manage a GSD project, and will then go 
on to describe some of the SGs that have been developed to teach 
or educate in these two areas (PM and GSD). 

2.1 Soft Skills  
Members of a software project (SP) require certain technical and 
non-technical skills in order to deliver a product satisfactorily. This 
number of skills increases in a GSD setting owing to the large 
quantity of difficulties that may be encountered. 

It should be noted that companies currently complain that when 
students finish university, they have technical knowledge but no 
experience or non-technical skills (soft skills), since they have not 
been involved in real projects. It is, therefore, important to teach 
students certain soft skills by means of fictitious projects (similar 
to real ones), thus enabling them to take projects successfully [9]. 

Several papers currently describe the soft skills that are most 
important when working in a global setting. One of these is a 
systematic review [10] that  indicates problem resolution related to 
cultural differences, time management, ability to communicate in a 
common language or control skills. Another paper [11] states that 
the most important skills are communication in English, 
intercultural cooperation, remote cooperation and cooperation 
with customers. The authors of [9] state that time management, 
codes of ethics and decision making and problem solving are also 
important, while [12] mentions regular communication with 
distributed team members or using collaborative technologies. 

Apart from those mentioned above, some other soft skills are 
required when managing a GSD project. The authors of [13] 
indicate that project managers require soft skills to manage the 
three principal challenges in a GSD setting: coordination, 
communication and control skills; and [14] maintains that the team 
building skill is also an important skill, along with the above-
mentioned decision making and problem solving. Finally, [15] 
proposes that a project manager in a GSD project needs a positive 
attitude, initiative and leadership, identification of competences, 
meeting management and requirement estimation and 
prioritization, among many other skills. 

All these contributions point to the convenience for a game to teach 
a combination of GSD and PM skills. Some of the most important 
skills that have been implemented in our game are decision making 
and problem solving, communication, coordination and control 
skills, intercultural cooperation and time management.  It should 
be noted that some of the remaining soft skills (such as initiative 
and leadership) have not been included owing to the difficulty of 
implementing them in an SG, or because they may change 
depending on the company or country (i.e. codes of ethics). 
However, other soft skills may be included in future work. 

 

2.2  Related Works 
It should be noted that progress has also been made as regards 
teaching GSD concepts through the use of courses [16]. Some 
examples are [17], which teaches the role of communication in 
GSD, [18], which teaches coordination in GSD projects or [19], a 
GSD course on which different universities participate to learn how 
to work with the Scrum methodology in a GSD project. In addition, 
Damian et al. [20] propose a framework that teaches GSD skills in 
order to prepare graduates for software engineering. 

In the case of SGs used to teach GSD we have found: 

VENTURE [2], which consists of a virtual training environment in 
which the learners can interact with Virtual Agents from different 
cultures, acquiring skills related to teamwork, conflict resolution or 
socio-cultural differences. However, the game is provided through 
a single communication scenario with the Virtual Agents, 
signifying that the player cannot interact with a sandbox-focused 
environment as in our SG. Moreover, VENTURE focuses on 
software engineers’ skills. 

Another work considered is the GSD Sim [1], which allows players 
to manage both a globally-distributed SP, by assigning different 
work teams to a variety of locations around the world. Its main 
strength is that the interface via a world map is very useful. 
However, this game focuses only on the initial problems that could 
be found in a GSD project. 

The SGs that help train future project managers are: 

PMG-2D[5], which teaches some of the main concepts that a 
project manager should know when managing projects, identifying 
the stakeholders, creating a roadmap or hiring and dismissing 
employees. The player will acquire various skills, such as decision-
making, risk-taking, and the management of costs, time or human 
resources. However, this SG is not able to deal with aspects that are 
relevant in a global setting, such as intercultural communication 
management. 

The authors of [21] present the Software Engineering Simulation 
by Animated Models (SESAM), a simulator that allows students to 
manage a project, by reading and typing text, or hiring and firing 
employees. However, SESAM uses a purely textual interface and 
not a more user-friendly graphic interface. 

SimSE [22] is another example of an SE simulation game that 
teaches PM, in which the player takes on the role of project 
manager. Players must manage a team of developers, aiming to 
complete a project by hiring and firing employees, assigning tasks, 
monitoring progress and purchasing tools. The players will learn 
the life cycle of a SP and decision-making skills. Nevertheless, 
SimSE lacks important aspects, such as visual and auditory 
feedback, and does not give its players a sense of immersion that 
makes it seem more like a simulation. 

There is also the SG ProDec [23], which helps students to train in 
PM concepts. The player must confront problems that may arise 
throughout the life cycle of a SP, and tackle these by making 
decisions. Another version is ProDecAdmin[24], which allows 
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teachers to create game scenarios and overcome the weaknesses 
found in ProDec. The creation of game situations corresponds to an 
advantage; however, it does not consider aspects of GSD such as 
the existence of different cultures. 

Other games, such as [25], help students to better understand value-
based software engineering knowledge and how to manage the 
earned value in a SP. In this game, the players can change different 
parameters of the project, employ a strategy or apply certain 
processes, along with obtaining information about the project by 
visiting different rooms in the environment. However, it focuses 
too much on earned value and not on more general aspects, such as 
project coordination and control. 

Another work considered is the SCRUMIA [26], which 
corresponds to an educational game that trains students  in agile PM 
techniques by applying SCRUM. Thanks to SCRUMIA, students 
are able to remember the concepts and artefacts related to SCRUM. 
However, SCRUMIA corresponds to a manual paper & pencil 
game, while our purpose is the development of an SG, as it is more 
independent and flexible for the player. 

3 GLOBAL-MANAGER 
Our approach consists of a serious single-player game, in which the 
players have to take on the role of a project manager who has to 
manage a fictitious SP at a global scale from its beginning,  
continuing through the development process, until the delivery of 
the product. The player will be able to play different games by 
choosing from a set of available kinds of projects. The development 
process of the fictitious project is divided into two phases: the first 
in which the different parameters are configured before the start of 
the project (configuration phase), and the second corresponding to 
the simulation of a global PM situation. Each of these phases will 
be described below. 

3.1 Configuration Phase 
Players first choose the kind of project that they wish to manage, 
and then, configuring a series of initial parameters that will 
influence the evolution of the GSD project (Figure 1). 

 

Figure1: Project Configuration Interface 

In the first instance, the players should choose the number of sites, 
the country in which the customer is located, and the common 
language for communication. For example, let us imagine that a 

player chooses 3 sites, that the customer will be in the United 
Kingdom, and English will be the main language. Then, the player 
has to define the configuration of each site, and 3 small boxes will 
appear beneath this configuration. These boxes will show a 
definition of the country in which the project is located, the size of 
the team, the average level of the common language and, of course, 
the main site. The player could, for example, establish that the main 
site is in the United Kingdom, with a high level of English, that 
another site is in South Korea, with a high level of English, and that 
the last site is in Spain, where the level of English is medium, 
because it is supposed that the work team will not speak that 
language fluently. In the last step in the configuration, the type of 
communication that will exist between each of the sites and with 
the corresponding customer, needs to be managed. For example, 
telephone or Skype for synchronous communication, and email or 
forums in the case of asynchronous communication. In the example 
that is shown, the player could choose communication by email or 
via forums between the United Kingdom and South Korea, owing 
to the time difference between these countries, which would make 
synchronous communication difficult. The player might also decide 
to carry out communication by email between the United Kingdom 
and Spain, since the latter workgroup does not speak English 
fluently, and communication by phone could be tricky for them. 

According to the data chosen by the player, the game calculates the 
project risks automatically,  and those features that correspond to 
some of those mentioned in [27] will, therefore appear on the right-
hand side of the screen. The values of these features are “very 
high”, “high”, “medium”, “low” and “very low”. The system will 
calculate these parameters in real time. They are: 

 Working Time Overlap: if there is a large time difference 
between the countries of the sites, this parameter will be 
considered as low, since the time overlap is short, thus making 
it difficult to maintain synchronous communication. In the 
example, there is a site in South Korea, and the others are in 
Europe, signifying that the overlap may be low. 

 Language Difference: if the level of the common language of 
the project on each site is high, this difference will be low. In 
our case, all the sites have a high level of English except one, 
signifying that this parameter will have a low value. 

 Cultural Difference: this will be supported by Hofstede's 
proposal [28], which proposes a way in which to calculate the 
cultural difference between countries. If this difference is 
high, this parameter will, therefore, also have a high value. In 
our case, there are certain differences among the countries, 
signifying that the value will be high. 

 Instability of the Countries which are Home to a Site: this 
parameter will simply calculate whether the sites are in a 
country with socio-political instabilities. In our case the value 
will be very low, as these countries are currently stable. 

 Customer Proximity: if the main site is near the client's 
location, this parameter will be high. In our case the value is 
very high, since they are in the same country. 

 Communication: this parameter checks that the configuration 
of the communication tools is correct, i.e. it checks whether 
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asynchronous communication has been chosen between two 
sites that have a high level of difference (cultural, 
geographical, or the level of the common language of the 
project). In these cases, synchronous communication could 
result in misunderstandings. It also monitors whether 
synchronous communication has been chosen if there is any 
difference between the sites. The more correctly the player 
chooses the type of communication between the sites, the 
higher the value of the parameter will be. In our case, with the 
subset of communications that has been defined, we can say 
that there is a high level of communication. 

 Sites Number: this checks the number of sites defined, where 
the higher the value, the more difficult it will be to manage the 
project. Since, according to [29], a GSD project seeks to 
harness the overlap of the teams' work schedules in order to 
avoid delays in response times, increasing the number of sites 
will make communication more difficult, in addition to a 
greater number of cultures and personnel in control. Three 
sites can be considered to have a medium value. 

This set of risk factors will help the player to understand how the 
configuration of the project may influence it success. There is also 
a “get advice” button, which will be used to receive useful hints, in 
order to improve their configurations. For example, if players 
obtain a low overlap, they can set up the sites in other countries 
with a higher time overlap. With regard to the levels of risk factors 
of the project, the system will also calculate a level of difficulty. 
This will allow the players to know at a glance if the configuration 
that has been established is easily achievable. In the example, the 
project difficulty set is medium. In addition to that, a project budget 
and duration will be offered by the system. 

In general, this screen will enable the player to begin to become 
familiar with the different factors involved in a distributed project, 
since these factors may have an important influence on the project. 
The player can change them and discover how these factors affect 
the risks within the project. Once the configuration has been 
completed, the players proceed to the simulation of the fictitious 
project using the "Start Game" button. 

3.2 Game Phase 
As soon as the player has configured the fictitious project in the 
aforementioned window, defining each of the necessary 
parameters, the simulation of the development of the project will 
start in a new window. This new window is where the development 
of the project will take place, and where the player’s character will 
appear, which is represented with a player’s avatar. 

This window is divided into two parts. The lower part is where the 
relevant information of the project will be located. In the central 
section of this part, the players can find initial information, such as 
the difficulty, the budget, or the development time. On the left, they 
will find: relevant information about the player, along with 
parameters that evolve the development of the project progresses, 
which are represented by progress bars; the current budget, which 
will go down as the project evolves; the remaining time to delivery, 

where, as the delivery date of the product approaches, the time will 
be reduced; the current progress of the project, and a level of stress 
related to the character, which will be explained later as it evolves. 
On the right-hand side, they will find data on the motivation of the 
sites, the level of communication, an evaluation of whether the site 
communicates with the others continuously, and the workload, 
depending on the percentage of tasks in the project that the site is 
in charge of.  

In the upper part of the window the players will find the game 
screen, on which the character will be able to move about freely. 
As the evolution of the project, different objects will drop onto the 
screen. These objects represent situations that may occur in a GSD 
project, and the players will, therefore, have either a certain positive 
repercussion (objects with a green border) or a negative one 
(objects with a red border) as regards some of the parameters of the 
project. We have used several metaphors for this function, since the 
objects represented by a telephone will refer to communication 
events, the post-its will have to do with coordination events, and 
the magnifying glasses will represent the control events. In this 
way, if the player interacts with any of these objects, the description 
of the event and where the player will be able to solve it will appear 
in a small window. With regard to the stress bar, if at any time there 
are a large number of events on the screen, the bar will start to 
increase, and if not many appear, it may decrease. The game also 
provides the possibility of making this bar become smaller by 
pressing a button called "take a break". Some examples of events 
that may occur are shown below:  

 Communication event: "You must communicate to a member 
of the project that there has been a change in the requirements 
of the product, making sure that this has been understood, 
however this individual belongs to a culture that always says 
“yes”, since saying “no” is considered rude". Three different 
emails will be displayed in the window, and the player must 
choose the most appropriate option. 

 Coordination event: "Two workers from a work team have 
certain dependencies between their tasks. Study which tasks 
they should coordinate and communicate this to them". A table 
will be shown with the tasks that each one must carry out, and 
the player must select those tasks that require coordination 
between both workers. 

 Control event: "The requirements have been extended, and 
there is a new task to be assigned. Choose the most appropriate 
person to carry out this work from among these people". The 
player must select the most suitable person from among 3 
(some are project workers and others are not). Their respective 
experience, strengths and weaknesses are indicated, along 
with the additional cost and, in the case of project workers, 
their work-load, their current task, etc. 

The simulation of the fictitious project will continue until certain 
situations. In the first place, the players may exceed the stress level, 
the project may run out of budget, or reach project delivery time 
without the product being finished. In these cases, the players will 
have failed to manage the project. On the other hand, if the players 
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are able to complete the progress of the project on time and within 
budget, they will have been victorious in the game. 

4 Conclusion and Future Work 
This paper presents a SG denominated as GLOBAL-MANAGER, 
which is intended to train students and practitioners. The aim is for 
these individuals to become familiar with different PM concepts 
and gain more in-depth knowledge of GSD, all of which is done in 
an entertaining manner. The players will also be able to receive 
training and acquire important soft skills through simulated 
situations especially as regards those situations related to the 
communication, coordination and control of a GSD project. The 
players will additionally train in problem solving, by being 
submitted to a certain level of stress, by continuously dropping 
objects onto the screen for them to deal with. 

In future work we will evaluate the GLOBAL-MANAGER, this 
evaluation will take place next year in the subject of Software 
Engineering, with the objective of attaining initial feedback from 
these students. A second evaluation, such as that which took place 
in [31] will later be performed using, in this case, PM practitioners.  
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