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Abstract—The project manager's competences play
a crucial role in the success of different projects. Based
on the Individual Competence Baseline 4th Version
ICB4, established by the International Project
Management Association, a board game “Sea wolf”
Version 4 has been created as a tool for project
manager’s competences and project management
teaching. To develop professional competence, students
must understand the essence of the competence, roles
and responsibilities of the team members, the necessity
of teamwork, as well as project management principles.
This study aims to research the results of the project
management competences board game “Sea wolf” to
clarify the learning outcomes for the participants and
further project management teaching.
This study will answer the following research
questions, namely:
1) What are the key learning outcomes for the
participants of the game?
2) Which competences are understood by the
participants best, during the game?
3) What socio-demographic factors for the
participants may correlate with the results of
the game?
The study was undertaken from November 2018 to
January 2019. The game was played by 47 teams, that is
253 participants. The participants were project
management students with differing levels of knowledge
and experience. The game results were fixed on each
team summary page and analysed.
The results show that students improved their
teamwork skills, understood the essence of project
management
competences
and
basic
project
management principles. Younger participants and
participants with no previous educational education in
project management achieved better results.
Keywords - gamification,
manager, competence, ICB4.
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competences, including aspects of collaboration and
innovative mindset [2].
As many organisations utilising the project
management approach and demand for project
managers grows, the importance of standards for the
project manager’s standards of competence will
increase [3]. Individual Competence Baseline 4th
Version is the initial competence baseline on which
the board game has been created.
The use of games in the learning process is not a
new concept, but several studies have proven games to
be an effective tool that is becoming more and more
popular in education [4]. Games are an ideal
environment in which you can make mistakes,
encourage thinking out-of-the-box, and also
understand the sense of control [5].
There is a lack of studies in using board games to
teach project management and project manager’s
competences.
This paper aims to research the results of the
project management competences board game “Sea
wolf” to clarify the learning outcomes for the
participants and for project management teaching.
The research will answer the following questions:
1) What are the key learning outcomes for the
participants of the game?; 2) Which competences are
understood by the participants best, during the game?;
3) What socio-demographic factors for the
participants may correlate with the results of the
game?
This paper is structured as follows: first, the
gamification concept and board game principles are
described; second, project manager’s competences are
explained; third, the board game rules are described;
and finally, research methodology, results and
discussion are presented.

I. INTRODUCTION
The Project Management Institute indicated
growth for the project management industry. More
than 15.7 million new project management jobs will
be generated in seven industries between 2010 and
2020 [1]. As project managers take on a more
expansive role, training and skill development are ever
more critical. In project management, internal and
external training needs to be created to develop

II. GAMIFICATION AND BOARD GAME
“Gamification is using game-based mechanics,
aesthetics and game thinking to engage people,
motivate action, promote earning, and solve
problems” [5, p125]. According to Deterding et al.,
Gamiﬁcation refers to the “use of design elements
characteristic for games in non-gaming contexts” [6,
p9].

Copyright © 2019, the Authors. Published by Atlantis Press.
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

164

Advances in Economics, Business and Management Research, volume 108

Gamification is not just playing games. Games create
a world of imagination that is different from reality.
Gamification create reality with game's elements. [7].
The effectiveness of gamification has been observed
in different industries as business, technology [8],
wellness and health, marketing [9] and others.
Despite the variety of industries, the benefits from
gamification are similar: competition, engagement,
using knowledge, experience and skills in different
environments [10].
Gamification is used in different areas as motivation
and work performance [11], engagement through
gamification [12], learning [13]. In this paper,
gamification focus is on learning with games.
A. Educational games
Petersen and Ekambaram [14] drew attention to the
fact that the methods of training project managers are
outdated, which is the reason why many projects still
fail. It is important for the project managers to
maintain core skills over time and to continually
develop skills and knowledge using the latest methods
[14] The labour market is displaying high demand for
young project managers. Very often, the emphasis is
placed on experience, which is what young
professionals lack the most, however, not in academic
attainment [15].
Kapp provided the game’s definition in the
educational context. The game is a system which
includes such elements as players, their emotional
reactions, thinking and challenges, as well as rules,
interactivity, feedback a and results [5]. The game’s
value is that “students have a common understanding
of the project. The game helps in this path, providing
a common ground to evolve as a group.” [16, p23]. It
is difficult to create educational content that transfers
into real-world skills and knowledge. [17].
B. Board games
Board games provide a playful, safe and
competitive environment in which players can learn
from their mistakes because of their shortcomings and
failures in achieving the learning objectives [18]. In a
board game, participants can see how they relate to
other players, who are taking the next turn, what is the
overall progress of the game towards successfully
finishing [5].
Board games are used for professional training in
different areas – healthcare [19; 20], language teaching
[21], creativity and innovations [22; 23], business and
marketing [24].
Based on scientific articles, board games are used,
but there have only been a few publications about their
results. The EBSCO database has published results of
“Task Manager Board Game” as a training tool in
project management [25].

III. PROJECT MANAGER’S COMPETENCES
The project manager's competence is associated
with the use of a common professional language and
concepts for project management. Competence
demonstrates behaviour in the workplace and can be
measured with accepted standards [26].
The standard provides a common understanding of
the rules, knowledge, skills and activities to achieve
the results. The standard is established and approved
by a recognized institution [27].
There are several international documents
describing the project manager's competences:
1) Project
management
competency
development framework (PMCD) 3rd edition provided
by Project management Institute [28]. PMCDF can be
described as consisting of three separate dimensions:
project management knowledge and performance
competence, as well as personal competency. [29].
2) APM Body of Knowledge, 7th edition,
provided by Association for Project Management.
APM Body of Knowledge includes four areas:
context, people, delivery and interfaces [30];
3) Australian National Competency Standards
for Project Management provided by the Australian
Institute of Project management. The Standards are
described in terms of the units of project management:
scope, time, cost, quality, human resources,
communications, risk, contract and procurement
management [31];
4) Individual Competence Baseline 4th Version
ICB4, established by the International Project
Management Association. [32]
ICB is the initial competence baseline on which
the board game was created.
The ICB4 is designed as Eye of the project
manager’s Competence to create the next generation
of project management. 28 competence elements are
grouped in three parts [32, p31-32]:
“People competence (10 elements): selfreflection and self-management; personal integrity and
reliability; personal communication; relations and
engagement; leadership; teamwork; conflict and crisis;
resourcefulness; negotiation; results orientation”.
“Practice competence (14 elements): project
design; goals, objectives, and benefits; scope; time;
organisation and information; quality; finance;
resources; procurement; plan and control; risk and
opportunity; stakeholders; change and transformation;
select and balance”.
“Perspective competence (5 elements):
strategy; governance, structures and processes;
compliance, standards and regulations; the informal
power and interest; the culture and values”.
IV. DESCRIPTION OF THE BOARD GAME
Boardgame “Sea wolf” is created based on IPMA
Individual Competence Baseline for Project,
Programme and Portfolio Management version 4.0
(ICB4). The objective of the game is to finish the
project in 50 minutes with the least expense.

165

Advances in Economics, Business and Management Research, volume 108

the game, students can use the mobile application
competent.pm. When time has run out, the team enter
the results and submit a form before discussing the
results of the game.
V. RESEARCH METHODOLOGY
Both the Qualitative and Quantitative approaches
were used to conduct this research study. The
quantitative data concerning the participants, their
age, education, project management experience and
knowledge of the ICB4 competences were obtained
by completing an application form before the game.
The game results data such as turn bonuses spent
budget and the remaining game time was collected
after the game.
Qualitative data was collected on completion of
the game using feedback forms where the participants
wrote the learning outcomes, benefits, and main
conclusions concerning the game. The feedback form
was not restricted to any questions to obtain the
conclusions the participants felt to be the most
significant.
Fig. 1. The field of the board game “Sea wolf”

Before the game, participants have 20 minutes to
prepare for the game, that is, be become acquainted
with the rules and divided the team roles. A team
consists of 6 players with the following roles: Captain
or project manager, budget controller, time-keeper,
coach, reporter, team spirit keeper.
The game consists of the game board which
includes a projected lane of four phases, three
intermediate stages, start and finish. An inner field
contains 28 competencies. In two corners of the board
are a “budget” to count expenses and a “timing” to
count the rounds.
Teams will now have 50 minutes to compete to
finish the project with the least expenses. Players
commence the project, moving along the game field,
in turn throwing a die. Teams should count their
expenses, turns (rounds) and bonuses on the board.
The board is divided into four project phases and
three intermediate stages. Players who have reached
the intermediate stage of finish, stop there and wait
for the remaining players. They act according to their
role, can participate in discussions, but not the
throwing of dice.
In the project line are places ‘’Risk’’ and
‘’Opportunity’’ cells. A player who enters a Risk or
Opportunity cell reads aloud and clearly to the team a
situation card from the corresponding phase of the
project, without taking the card from the table. The
team discuss the situation and within one minute
should choose three of the most necessary
competences in this situation and with the help of
which it is possible to avoid, alleviate or minimise the
risk, or to make full use of the opportunity. The player,
who has run into this situation, has the right to make a
final decision on the choice of the three competences
if the team has not reached a shared opinion. During

The gaming of board game ‘’Sea wolf’’ took place
and the results collected between November 2018 and
January 2019. The target audience of the study
includes adults from various sectors who acquired
project management professional improvement
programme at RISEBA University of Applied
Sciences. The selection of the participants was
random. The aim of the game being used in the
teaching process was to make the participants aware
of the ICB4 competences. The board game was
played by (n=47) teams with a total of (n=235)
participants.
The information freely provided by the
participants in the feedback forms was grouped based
on the content. The responses of each group were
analysed using the NVivo word frequency test to find
the most frequently mentioned words to explain the
most mentioned learning outcomes of the game. The
analysis of the quantitative data was carried out using
IBM SPSS Statistics.
The following research study questions were
answered based on the analysis of the qualitative data:
1) What are the key learning outcomes for the
participants of the game?; 2) Which competences do
the participants understand best during the game? The
following research study questions were answered
based on the analysis of the quantitative data: 3) What
socio-demographic factors of the participants
correlate with the results of the game?
VI. RESULTS AND DISCUSSION
A. Basic respondent data
89% of the participants were not aware of the
Project Manager Competence Guideline (ICB4) before
the game; only 11% of the participants knew the
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competence guideline or had used it. None of the
participants had ever played the board game ‘’Sea
wolf’’ before. Table 1 shows the socio-demographic
characteristics of the participants in this study.
TABLE I.

SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE
PARTICIPANTS (N=235)

Characteristic
Gender
Education

Previous
education
PM

in

Years
of
experience in
PM
Age group

Values
Male
Female
Secondary
Professional
secondary
Bachelor
Master
No
Employer
courses
Professional
courses
0-1
2-3
4-6
7 and more
20-25
26-30
31-35
36-40
41-45
46-50
51-60

Frequency
76
159
25
16

Per cent
32
68
11
7

84
110
118
41

36
46
50
17

76

33

96
42
94
3
17
71
61
41
23
16
6

41
18
40
1
7
30
26
17
10
7
3

B. Game result analysis
47 teams participated in the game. Table 2 shows
that 49% of the teams had implemented the project on
the 2nd budget level and, 28% had implemented it on
the 1st level, which can be rated as good results.
The time the teams had left until the end of the
project differed, and this suggests that the optimal
duration of the game was chosen for the participants to
manage to complete everything. Only 4% of the teams
completed the game at the last moment.
45% of the teams received four bonuses, and this
means that all the team members had completed the
respective project phase within the expected time.
However, 28%, which is the second-highest indicator,
had not managed to complete the phase within the
expected time, whereas 17% of the teams have
received an additional bonus for the correct choice of
competences in risk situations.
TABLE II.
Characteristic
Time left in
minutes

Budget

Bonuses

SOCIO-DEMOGRAPHIC CHARACTERISTICS OF THE
PARTICIPANTS (N=47)
Values
0
1-5
6-10
11-15
16-20
30
0-15
16-35
36-63
65
1
3
4
5

Frequency
2
17
10
14
3
1
13
23
9
2
6
13
21
8

Per cent
4
36
21
30
6
3
28
49
19
4
13
28
45
17

The budget is among the key indicators in the
game because it is influenced by the number of turns
and the choice of the competences to mitigate risk.
Pearson’s correlation analysis was carried out to
determine the correlation between the budget and the
data mentioned in Table 1. Results are shown in Table
3.
TABLE III.

PEARSON’S CORRELATION ANALYSIS

Age
Courses
Pearson
-,132*
,147*
Correlation
Sig. (2-tailed)
.044
.024
*. Correlation is significant at the 0.05 level (2-tailed).
Budget

The “Budget” result has a weak and negative (p=
-,132, sig=0,04), but statistically significant correlation
with the previous educational attainment of
participants, i.e. the participants who have not
previously attended any courses associated with
project management achieve better results in the
game’s budget result.
Better results for participants who have not
previously acquired project management education
can be explained by the absence of limitations on past
knowledge and the ease of taking new experience.
Marcos et al. research results show that social
gamification produced even better results even at early
stages of the course [4].
The 235 conclusions and learning outcomes
provided by the participants regarding the game were
coded based on the content. The highest number of
statements regarded the following: The competences
(82 statement), the team (62 statements) the project
(46 statements) and the game in general (45
statements).
The responses in each group of statements were
analysed using NVivo to determine the most
frequently mentioned words and undertaking further
analysis of the content in the statements provided.
The Competences group’s word frequency results
are shown in Table 4.
TABLE IV.

COMPETENCES GROUP WORD FREQUENCY QUERY
RESULTS

Word

Count

Explanation

16

Weighted Percentage
(%)
2,91

Aware

14

2,54

Understanding

13

2,35

The word “competence” as among the ones used
most frequently, but it was excluded from the analysis
when analysing other words which are important to
improve the process of the game and to acquire the
competences.
To explain the opinion of the participants in each
group, a summary of the meaning of each word is
provided in Table 5.
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TABLE V.

EXPLANATION OF MOST FREQUENT WORDS IN
COMPETENCE GROUP

An explanation of the competences as the most
frequently mentioned word aligns with the aim of the
game, which is to make the participants aware of the
competencies. Overall the game provides a
remarkable insight into the competences, improves
understanding regarding them and, makes it necessary
to become aware of them in greater detail.
The participants have had the best understanding
of and have been able to make the best use of the
competences “Personal Communication”, “Conflict
and Crisis”, “Time”, “Leadership”, “Strategy” and
“Teamwork” during the game.
According to Rumeser and Emsley [33] one of the
challenges in project management games is to cover
the broad project management knowledge areas.
Boardgame “Sea wolf” includes 28 competences from
ICB4.
The analysis of the statistical data showed that the
teams in which the participants know ICB4 do not
achieve better results when compared to teams in
which none of the participants has any knowledge of
ICB4. The experience of the participants did not
demonstrate any associations with the results of the
game.
Team group’s word frequency results are shown in
Table 6.
TEAM GROUP WORD FREQUENCY QUERY RESULTS

Word

Count

EXPLANATION OF MOST FREQUENT WORDS IN
TEAM GROUP

Explanation
-In-depth explanation regarding the competences was missing
-I did not know the explanation of the competences
-Insufficient explanation of the competences in the application
-Explanation required regarding why the particular
competence should be used
Aware
-Helps to get aware of the competences
-Helps to get aware of the competences quickly
-Necessary to become aware of the competence guideline
-Become aware of the competence in greater detail is required
Understanding
-Common understanding regarding the competences is
essential in the team
-Supports understanding regarding the competences
-Lack of understanding regarding the competences
-Understanding would improve by playing multiple times
-Understanding of the competences depends on the experience

TABLE VI.

TABLE VII.

Weighted
Percentage (%)
6,82

Teamwork

20

Decision

8

2,73

Communication

5

1,70

Agreement

5

1,70

To explain the opinion of the participants in each
group, a summary of the meaning of each word is
provided in Table 7.

Teamwork
-Excellent teamwork
-Teamwork improved
-Teamwork is important
-Teamwork was valuable
-Teamwork was efficient
Decision
-Common decision-making
-Ability to make sensible decisions
-Trust in decision-making
-Quick decision-making
-Long discussion interferes with decision-making
Communication
-Communication skills improved
- Communication test for the team
- Communication is very important
-Communication helps to find out what is in common
Agreement
-Agreement regarding the competences
-Agreement regarding the final choice
-Agreement on the terms
-Agreement on the decision

One of the key benefits in particular from the game
was teamwork and its value, significance and
efficiency in achievement of a common objective.
This result of the research is similar to the results of
the research studies conducted by several other
authors. Azizan et al. indicate that a board game is
one of the key benefits which builds teamwork and
helps the participants to become acquainted with each
other [23].
Most decisions of project manager are based on
“iron triangle” considering time, cost and quality with
the principles to ensure project transparency [34]. The
game results confirm that decision-taking has an
impact on project implementation.
Communication is the most necessary competence
in project management which is proved by the game
results. Zulch [35] findings illustrate that the project
manager’s skill to communicate has an impact on the
cornerstone
areas
of
project
management.
Communication competence is necessary to manage
project time, costs, scope and quality.
The test of the most frequently used words with the
count of 4 was specified for such words as
“Cooperation”, “Experience”, “Discussion” and
“Consolidation”.
Each participant of the game had their role, but
there were only two notes regarding these in the
feedback part, that is, that the participants had played
their roles and that the playing of the roles had
changed during the game. The game is designed so
that the final decision regarding the chosen
competence is made by the participant who has got to
the “Risk” or “Opportunity” cell, thus reducing the
influence of the project manager.
The game helps to understand the principles of
action of a self-organising team which are most
popular in Agile projects.
In a self-organizing team, project management
activities are shared among managers, customers and
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team members [36]. All members in the selforganising teams are more closely involved in project
management activities.
The time and budget controllers have more
essential roles in the game, and the other roles are not
demonstrated during the game.
Project group’s word frequency results are shown
in Table 8.
TABLE VIII.
Word

PROJECT GROUP WORD FREQUENCY QUERY
RESULTS
Count

Weighted
Percentage (%)
5

Success

12

Time

8

3,33

Risk

6

2,6

Budget

5

2,08

To explain the opinion of the participants in each
group, a summary of the meaning of each word is
provided in Table 9.
TABLE IX.

Analysing the benefits from the game in general,
the participants indicated that the board game “Sea
wolf”:
- helped understand the real situations in the project;
- substantiated the project processes;
- visualised the progress of the project;
- allowed to learn team management;
- taught how to be tolerant and flexible;
- enabled development of individual competence;
- helped become aware of the project management
terminology;
- helped learn from mistakes by changing the course
of the game;
- was a good tool for learning project management;
- was interesting;
- allowed spending time purposefully.
All the aforementioned factors create a
collaborative environment. Collaboration in project
management means that we can focus on skills such
as stress management, teamwork, team dynamics and
stakeholder management apart from theories [16].
VII. CONCLUSIONS

EXPLANATION OF MOST FREQUENT WORDS IN
TEAM GROUP

Success
-Success is of great importance in the game
-The result of the project depends on the success
-Project success consists of several elements
Time
-Time influences project quality
-It is important to balance project time and budget
- Project time needs to be planned
-Project time is important in each step
-It is better to spend time on avoidance of risks
- Shortage of time causes stress
-Time limitations are bad for discussions
Risk
- The more risks there are, the larger the project budget
- Risk assessment requires more time
- It is worth taking risks in the project
-More focus necessary on avoidance of risks and less on
opportunities
Budget
-Errors in the project influence the budget
- Risks reduce the project budget
- The budget needs to be considered at every step throughout the
project
-It is important to balance project time and budget

The key learning outcome is understanding
regarding the success in project management, but it
should, however, be noted that, in this case, the factor
of success is not the same as the traditional definition
of project success. In this game, the factor of success
is more closely associated with the uncertainty
(fortune) in the project, such as the number one gets
on the die, the number of times arrival on the “Risk”
cell etc.
Time and budget are the basic values that describe
the project. During the game, the participants have
understood the significance of time and budget in the
project as well as the correlation between them.

The results proved that the board game “Sea wolf”
is a tool for the improvement of teamwork, becoming
more aware of the ICB4 competences and
understanding the key principles of project
management.
The qualitative study suggested that several
improvements would be necessary, including the game
summary page should include notes regarding the risk
and opportunity indicators in order to be able to
analyse them in context with the other game results; a
review of the roles of the participants and provision of
more accurate indications regarding the involvement of
the participants in various phases of the project.
Even though in this game, the teams containing
members with previous knowledge of ICB4 did not
demonstrate better results, further comparative
research studies might be conducted to study the
differences between teams where all the members
know the ICB4 competences and teams where no
members have any knowledge about them.
The study might be continued as a quantitative
study in which the influence of various indicators on
the results of the game could be analysed. The
outcomes of this game displayed the correlations
between the results of the game and the age and
previous knowledge of the participants, which should
be researched in greater detail.
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