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ABSTRACT

practiced in real life.

This paper focuses on innovative learning methods (serious games, simulation games, virtual and augmented
reality, the learning-by-doing concept, and Massive Online Open Courses) used in project management educa-
tion. The use of these learning methods in project management education is crucial, as this subject needs to be

This paper aims to examine the current state of research in this area to determine which learning methods

are most commonly used in project management education, what impact they have on the ability to learn, and
whether these methods are beginning to transfer to the online environment.

To this end, a systematic literature review was conducted in the Web of Science database, which resulted in 53
papers. The results show that game-based learning is the most frequently researched method (43 times). The
impact of the analysed methods on the ability to learn was found to have been confirmed 23 times, especially in
game-based learning research (18 times). On the other hand, the online environment is not predominant, and

these methods are mostly taught on-site (28 times).

KEYWORDS: Education, Innovation, Teaching methods, Project management, Serious games

1. INTRODUCTION

Project Management (PM) encompasses a set of com-
plex activities required to successfully manage a proj-
ect. The commonly taught topics in PM are: “project
selection, project initiation, defining the project scope,
time management, planning resources and activities,
planning the budget and how to control it, planning
the procurement and risk management” (Gonen &
Israeli, 2016, p. 292). Learning such a comprehensive

subject is not easy. Some of the phases can be learned
from books, while others cannot and must be trained
in practice (e.g, the execution phase of the project). As
Saenz & Cano (2009) pointed out that the best way of
learning PM is by managing some projects. The prob-
lem is that it is very difficult to gain professional prac-
tice in the classroom (Calderdn et al, 2015).

This issue can be solved by using modern and
innovative teaching methods. First, there is a general
trend to include games in the learning process (Tews
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et al, 2020). Educational games can inspire and in-
fluence students, make learning more engaging, and
thus improve the teaching-learning process (Lino et
al., 2015). The use of games in education has been
shown to be effective several times, for example, by
Calderdn et al. (2017), Jaaska et al. (2021), Miettinen et
al. (2016), and Saenz & Cano (2009). Second, the de-
velopment of these games is nowadays influenced by
technology. Technology accompanies us in our daily
lives. So, it is not surprising that students and their
motivation have changed (Fogel et al, 2021), and it
is logical that teaching methods adapt to this. As a
result, for example, online simulation games or virtual
reality games are being developed.

In the case of PM education, the use of these
new learning methods could solve the problem of the
need to practice the learned topics in real life. In this
way, students can acquire skills in “cost management,
informed decision making, stakeholder engage-
ment, uncertainty management, and project control”
(Jaaska et al,, 2021, p. 2) and also improve their team-
work and soft skills (Geithner & Menzel, 2016) or their
general theoretical knowledge (Hassan et al, 2021).
However, as noted by Tews et al. (2020), while serious
games are commonly used in higher education, they
are not used as much in PM education.

Two problems accompany the new modern
and innovative teaching methods of PM today. First,
there are too many of them, each aimed at acquiring
different skills, and it is complicated for educators to
choose the right one. For the purposes of this paper,
the new learning methods are categorised as follows:
serious games (on-site, such as board games or online
games), simulations or learning-by-doing (also on-
site or online), or virtual or augmented reality.

Second, despite the Covid-19 situation, when
the forced lockdown accelerated the implementation
of technologies enabling online communication and
management in the real corporate world (Cervinka
& Novak, 2022), this did not happen in the case of
PM education. Times were evolving rapidly, but nei-
ther project methodologies nor project management
courses were sufficiently responsive.

As leaders in PM education, universities want
and need to equip their graduates with up-to-date
knowledge to ensure the competitiveness of the
entire economy - the practical field needs gradu-
ates who will bring modern and innovative tools and
methods to businesses. Thus, the universities are the
ones that could change the situation of PM educa-
tion and want to implement these innovative learn-
ing methods. However, before implementation, they
need to know the current state of the art in order to
decide what type of education best fits the educa-
tors” needs. Since there is no systematic literature
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review (SLR) on this topic (the SLR on the use of se-
rious games in software PM is made by Calderon and
Ruiz (2015)), a research gap was identified. This pa-
per aims to review the current literature on innova-
tive teaching methods in PM and find out what type
of them are most frequently the subject of research
(and therefore, may be most often used), what im-
pact they have on the ability to learn PM, and whether
there is some movement of these methods into the
online environment (to confirm the observation in
practice that this is insufficient).

The paper deals with serious games, simulation
games, virtual and augmented reality, the learn-
ing-by-doing concept, and Massive Online Open
Courses (MOOC) in PM teaching.

The remainder of the paper is organised as fol-
lows: the research methodology is presented with
the research question and keywords. Then, the arti-
cles are analysed and described with the main find-
ings, followed by a discussion and conclusion.

2. RESEARCH METODOLOGY

In order to determine the current state of knowledge,
an SLR was conducted. SLR is “a review of a clearly
formulated question that uses systematic and explicit
methods to identify, select, and critically appraise rel-
evant research, and to collect and analyse data from
the studies that are included in the review” (Moher
et al, 2009, p. 1). Compared to SLR, traditional types
of literature reviews can be biased, lack rigour (Tran-
field et al, 2003), or be subjective because they do not
specify criteria for paper selection and include only a
limited number of studies (Ahmad et al.,, 2020). These
shortcomings are addressed by the use of SLR.

The SLR procedure was applied according to
Baltazar et al. (2023) and Tomasevi¢ et al. (2021, p.
1005), who were inspired by Tranfield et al. (2003),
and it follows four steps: 1) question formulation;
2) keyword search and article sourcing; 3) screening
articles for quality and relevance; and 4) full-text
analysis. First, the research questions were formu-
lated, then the keywords were determined, and the
database was selected. Sources and areas of interest
were also selected, and other limitations were deter-
mined. Next, the articles were reviewed for quality
and relevance and then classified and analysed. In the
last step, a synthesis of the results was performed,
allowing conclusions to be drawn about the state of
knowledge in the field of innovative learning in PM.
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2.1. Research question formulation

The first step of the SLR is to formulate specific re-

search questions to be answered during the review.

The following questions were posed to explore the

innovative trends in PM teaching and to help those

who want to implement some of them choose the

right method:

. What types of innovative methods used in PM
teaching are most often the subject of research?

. What impact do they have on the ability to learn
PM?

e Arethese methods beginning to be used in the on-
line environment?

2.2. Keywords and article sourcing

Within SLR, resources available in the Web of Science
(WoS) database were used. The use of a single data-
base prevents duplication of the papers found, and
WoS represents a quality database frequently used
in SLR (e.g, by Baltazar et al, 2023; TomaSevic¢ et al,
2021). The time horizon is unlimited, as innovative
methods do not necessarily have to be a new topic;
thus, there is no point in limiting the beginning. The
search was limited to the resource title, abstract, key-
words, and keywords plus. The combinations of terms
searched are listed in Table 1. The search was limited
to papers in English. No use was made of the option
to limit the selection of journals, as the goal was to
achieve complete coverage of the topic (conference
proceedings were also allowed).

TABLE 1. Search Criteria

IDENTIFYING OPPORQTUNITIES TO INNOVATE PROJECT
MANAGEMENT EDUCATION IN THE DIGITAL AGE

3. RESULTS AND DISCUSSION

Using a combination of keywords, 120 research pa-
pers in the English language were found in the Web of
Science database on November 25, 2022. Of these, 44
were journal articles and 76 were proceedings papers.
An overview of the evolution of the number of papers
in each year is shown in Figure 1 (orange column) and
cumulatively in Figure 3 (orange area). The first pa-
per dates back to 1994; however, these older papers
were later removed due to their inconsistency with
the topic. Nonetheless, there has been an increasing
trend over the years, and the significant decrease
in papers after 2019 is interesting. This could be ex-
plained by the ongoing Covid-19 pandemic and the
resulting changes in teaching methods (researchers
faced unfamiliar situations, e.g., they could not use
on-site games as they were used to). In the following
years, it would be logical to expect more research on
these issues as it becomes possible to assess the im-
pacts of distance learning during the Covid-19 period
compared to on-site learning. As for the date of the
SLR, it is reasonable to assume that the number of
papers on the topic under study will increase slightly
in 2022. Figure 1 also shows the number of citations
(how many of these existing papers were cited each

year).

Database Web of Science

Year of publication Without restrictions

Search field

Topic (title, abstract, author keywords, and keywords plus)

Combination of keywords

“game-based learning” AND "project management” OR

“simulation game"” AND “project management” OR

“serious game"” AND “project management” OR

"virtual reality” AND “project management” AND “education” OR
“augmented reality” AND “project management” AND “education” OR
“learning by doing” AND “project management” OR

“MOOC" AND "project management”

Date of search November 25, 2022

Criteria for article inclusion | Written in English

SOURCE: Own, 2022

43
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3.1. Screening articles for quality and relevance

The selection of 120 articles was further reduced by
excluding one editorial (too short to contribute to
answering the research questions) and after review-
ing the abstracts for articles that were irrelevant to
the research. It was found that many of the original-
ly selected articles had been included incorrectly, as
“project management” is a broad field that occurs in
many different areas. The goal of this SLR was to in-
clude only papers that addressed PM education using
the selected innovative teaching methods. Therefore,
papers that had nothing to do with PM (e.g, those
that dealt exclusively with software engineering or
construction management — without any reference
to PM phases) were initially screened out. Although

the keywords were very specific, some articles were
also found that dealt with PM without any reference
to education and were therefore also discarded.

Particular attention was paid to AR and VR
where the keywords included the word “education”.
Otherwise, WoS found many results on topics such as
the use of VR/AR in the design of buildings, products,
medical simulations, or even in the field of nutrition
since PM affects many areas of life and was men-
tioned in these articles. Nevertheless, some irrelevant
articles were found and had to be discarded at this
point.

Thus, 59 articles were discarded based on ab-
stract screening, followed by another 7 after the read-
ing of the entire article. The whole process is illustrat-
ed in Figure 2.

Identified articles (n =120)

v

Abstract screening (n = 119)

Full reading (n = 60)

Final sample (n = 53)

e
¢ \
1 T

Discarded records:
Editorials (n =1)

Discarded records: (n = 7)

Discarded records (n = 59)

FIGURE 2. SLR procedure

SOURCE: Own processing of data from the Web of Science (2022)
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3. 2. Characteristics of the selected sample

Finally, 53 research papers were selected for further
and more detailed analysis (only 19 were journal ar-
ticles). Figure 2 shows the cumulative numbers of ar-
ticles analysed, sorted by year of publication, divided
into two categories: original selection and final selec-
tion. As mentioned earlier, it can be seen that older
papers were irrelevant (the oldest paper in the final
selection dates back to 2003).

In addition, the co-occurrence of keywords was
determined using VOSviewer. The minimum number

of keyword occurrences was set to four, and the full
count method was used. In this way, 12 keywords (out
of 164 occurrences) were identified. The results are
shown in Figure 4. It can be seen that the most fre-
quently used keywords were “project management”
(23 times), followed by “game-based learning” (18
times), “serious games” (13 times), “software project
management”, and “education” (8 times). The colours
also show that “game-based learning”, “gamification”
and “scrum” (in yellow) are the most frequently used
keywords in comparison to “risk management” or “se-
rious games” (in blue).

(akmanagement )
((education )
(eamnsd) (Gofiware engncerng )
\igammcauon j
game-based learning |
@ scrum )
é%b VOSviewer

FIGURE 4. Overlay visualisation of keywords
SOURCE: Own elaboration based on Vosviewer (2023)
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3.3. Main findings

The impact of innovative forms on PM teaching is be-
ing researched worldwide. The selected papers were
analysed and classified into several categories accord-

MANAGEMENT, VOL. 28, 2023, SPECIAL ISSUE, PP. 41-54

the area of interest (see the first column in Table 2).
To provide a deeper understanding, the specification

scribed.

ing to the types of innovative learning, depending on

TABLE 2. The main categories of innovative learning methods

of the method, its ability to help a student learn, and
the possibility of using the method online are also de-

publication)

Category |Authors Specification of the method Effect on the ability to learn/ Online
sample/data source use
Fogel et al., 2021 Computer-based game N/A N/A
Hassan et al., 2021 Computer-based game ves, 18 umvgrmty students, N/A
questionnaires
Jaaska et al, 2021 Computer-based game Yes, 15 students, questionnaires Yes
Kodalle et al., 2021 Commercial board game N/A No
;‘SZ%Z”( & Pavickova, Card-based game Yes, students, questionnaires No
Tews et al,, 2020 Comparison of several games | N/A N/A
Law, 2019 On-site paper-based game N/A No
Comparison of two computer- Yes, 285 students, an automatic
Rumeser & Emsley, 2019a P P data collection system embedded | N/A
based games .
in the games
Rumeser & Emsley, 2019b | Web-based online game N/A Yes
Calderoén et al,, 2018 Computer-based game Yes, 24 students, questionnaires | N/A
00 . Comparison of 10 games, some
C )
c Ram!ngwong & computer-based, some board | N/A N/A
@ Ramingwong, 2017
k] or card-based.
% Rich et al, 2018 Several innovative learning N/A N/A
B methods
5 p -
= Calderon, Ruiz, & Connor, Computer-based game N/A N/A
S 2017
gglﬁeron, Ruiz, & Orta, Computer-based game Yes, 11 students, questionnaires N/A
de Souza et al., 2017 Web-based online game N/A Yes
Rocha et al, 2017 I\/Ie'thod for developing a N/A Yes
serious game
Rumeser & Emsley, 2017 Compu.ter—based game vs. Yes, 126 students, questionnaires | N/A
e-learning
Combination of on-site
Schafer, 2017 meetings and modelling in a N/A N/A
computer-based game
Denholm & Stewart, 2016 | Serious on-site game Yes, 15 students, questionnaires N/A
Geithner & Menzel, 2016 | Lego-based serious game Yes, 47 students, questionnaires | N/A
N/A (the game is described
Gonen & Israeli, 2016 in the author’s previous Yes, 37 students, questionnaires | N/A
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Gonzalez-Marcos et al.,

Web-based online simulation

questionnaires

2016 game N/A ves
Miettinen et al., 2016 Computer-based game N/A N/A
gg?g;ez—oordon etal, Card-based game Yes, 33 students, questionnaires | N/A
;gr]]ggez—cordon etal, Card-based game Yes, 46 students, questionnaires | N/A
Calderén & Ruiz, 2015 SLR (several games) N/A N/A
Comparison of three games
Hussein, 2015 (role-playing, physical Yes, 65 students, questionnaires | N/A
simulation, computer-based)
Hussein & Ravna, 2015 Computer-based game Yes, N/A, questionnaires N/A
Lino et al,, 2015 Computer-based game Yes, 25 students, questionnaires | No
00 Misfeldt, 2015 Web-based online game N/A Yes
% Sonchan & Raminawon Yes, 6 students, observations
@ 5015 g & Computer-based game from the game results and Yes
§ questionnaires
3 Misfeldt, 2014 Computer-based game N/A No
& Ramingwong &
£ gwong }
g Ramingwong, 2014 Card-based game N/A No
Uskov & Sekar, 2014 Overview of seve_ral serious N/A N/A
games used by big companies
Lee, 2013 Computer-based simulation N/A No
Vega et al,, 2013 Lego-based serious game N/A No
Galvao et al.,, 2012 Web-based online game N/A Yes
;g?ZWangenhem etal, Card-based game Yes, 28 students, questionnaires | No
von der Heiden et al,, 2013 Web-based online simulation Yes, N/A Yes
game
Andersen et al,, 2009 N/A (Conceptual) N/A N/A
Saenz & Cano, 2009 Computer-based game Yes, 102 students, questionnaires |No
Spring & Ito, 2007 N/A (Conceptual) N/A N/A
Cano & Saenz, 2003 Computer-based game N/A No
Pikon & Bogacka, 2018 Preparation of conference N/A No
step-by-step
o de Medeiros et al, 2017 Descrl|pt|on of tlje course using |/, No
k= Learning-by-doing
1? Nino et al, 2015 Junior enterprise Yes, N/A, questionnaires No
z Sanger & Ziyatdinova,
60 ' Description of student projects | N/A No
I= 2014
= Description of the
g Carvalho et al,, 2013 development project (students | Yes, 22 students, questionnaires | No
involved)
Bofarull et al, 2007 Vlrt_ual management of the N/A No
project
MOOC . MOOC for Software . .
(SPOC) Fassbinder et al., 2017 Engineering Education Yes, 20 students, questionnaires | Yes
Lui et al, 2017 inme course with the use of a Yes, 37 students, questionnaires | Yes
simulation game
VR Maratou et al.,, 2016 Role-play game in virtual word | Yes, 34 students, questionnaires | Yes
Sulbaran & Jones, 2012 Collaborative VR Inconclusive, 7 students, No

SOURCE: Own processing of data from the Web of Science (2022)
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As for the form of instruction, game-based
learning predominates. According to Rumeser &
Emsley (20193, p. 27), “serious games, or education-
al games, combine the characteristics of a game and
a simulation.” A simulation can be characterised as a
model of the real system (Gonen & Israeli, 2016) that
allows participants to act and react in certain situa-
tions. On the other hand, games were developed for
entertainment or competition. Gonen & Israeli (20716,
p. 292) define a simulation game as “the simulation of
a system where the decisions are made by students
and the process is advanced according to their deci-
sions”. It can be differentiated into computer-based
and non-computer-based (Tews et al., 2020).

Game-based learning, i.e, serious games/sim-
ulation games, was studied 43 times (see Table 2),
most frequently in the form of computer games (21),
followed by card or board games (9), while the rest
are unspecified. A categorisation of serious games
was also done by Calderon & Ruiz (2015), who con-
ducted the only systematic literature review found
but focused on software project management. They
examined primary sources (102 papers) that dealt
with serious games in the context of software proj-
ect management and identified the frequency of the
following types of games: computer games (58%),
mobile games (6%), Lego-based games (2 %), virtual
worlds (8%), web-based games (10%), board games
(5%), videogames (9%), Massively Multiplayer Online
Role-playing Games (MMORPG) (2%). Although their
focus slightly differed, i.e, software, their findings
concerning types of games are consistent with this
research: computer games predominate, although
not as much as in this paper, i.e.,, 49 % here compared
to their 58%. They also found that nearly 50% of the
primary research evaluating serious games, on which
they based the SLR, focused on evaluating the ability
of the particular serious game to transfer knowledge.

Since it is beyond the scope of this article to
present 43 papers in detail, only a general summary is
given. In addition, some details of each paper are giv-
en in Table 2. Most of these analysed papers present
a developed game and the results of its pilot testing
with students, as well as the findings on its effects on
learning ability. It is not easy to further classify these
games, as they differ considerably from each other;
nevertheless, some differences can be identified. For
example, computer-based (simulation) games pre-
dominate, and they are studied 21 times, including
six papers on web-based online simulation games. In
addition, ten papers describe the use of non-comput-
er-based games, such as card games (6 times), Lego
games (2 times), a commercial board game, and a pa-
per-based game.

Learning-by-doing and its use in PM instruction

MANAGEMENT, VOL. 28, 2023, SPECIAL ISSUE, PP. 41-54

was studied in six research papers, of which only Car-
valho et al. (2013) and Nifo et al. (2015) demonstrated
the impact of this form on learning ability, while the
others did not address the topic. The study by Carval-
ho et al. (2013) described the involvement of universi-
ty students in the design and development of a small
satellite via the learning-by-doing concept. Nifio et
al. (2015) addressed student learning through a com-
bination of classroom sessions and exploratory work
on “get out of the building” tasks and interaction with
real-world problems.

MOOCs are not studied at all in relation to PM,
and only two similar research papers were found
and included in this SLR. Fassbinder et al. (2017) ad-
dressed the design and implementation of a MOOC
for software engineering education, which they sub-
sequently tested and demonstrated a positive impact
on learning ability. In contrast, Lui et al. (2017) stud-
ied a Small Private Online Course (SPOC) on PM and
demonstrated its effect on learning ability.

In relation to VR and AR, 14 articles were found
after entering the selected keywords, but unfortu-
nately, none directly addressed teaching PM using
VR/AR. For example, Ahmed (2019) investigated the
use of AR and VR to manage construction projects;
Couperus et al. (2020) dealt with the use of virtual
reality for training in dealing with an extraordinary
and traumatic medical event. In the end, only two rel-
evant research papers were found. The first was by
Maratou et al. (2016), who tested the use of a virtual
world role-playing game to teach PM software and
confirmed its positive effect on learning. The use of
VR for construction management students was dis-
cussed by Sulbaran & Jones (2012), who found that
students do not gain real-world experience during
their studies and, therefore, end up unprepared for
realistic situations. The study aimed to use VR to sim-
ulate a construction project with game elements for
teaching purposes. The evaluation of the instruction
did not determine if the students learned more; how-
ever, they had a very positive opinion of the teaching
because they received a realistic experience.

Thus, to answer the first research question,
game-based learning methods are the most common
research subject.

The second question dealt with the impact of
the selected learning method on the ability to learn
PM. This issue was addressed in 25 papers, while the
others dealt with other topics, and in 24 cases, the
positive influence of the researched innovative learn-
ing method on the ability to learn was proven. This
was most frequently demonstrated in research that
dealt with game-based learning methods (18 papers
in which card games and computer-based games
were equally represented). In these 18 cases, a posi-



Marta Noskova, Eva Jelinkova

tive effect of using games on the ability to learn has
been demonstrated, most recently, for example, by
Hassan et al. (2021), Jaaska et al. (2021), and Havazik
& Pavlickova (2020). Serious games have also been
shown to improve PM decision-making skills (Saenz
& Cano, 2009; Rumeser & Emsley, 2019a). Geithner &
Menzel (2016) tested a business simulation game that
improved conceptual knowledge of PM, teamwork,
and soft skills (measured by pre- and post-game
questionnaires). The effects of PM serious games on
soft skills improvement was also observed by Den-
holm and Stewart (2016). Hassan et al. (2021) demon-
strated that the tested game improved students’ PM
knowledge by 158%. Saenz and Cano (2009, p. 305)
pointed out an interesting fact by stating that partic-
ipants who were poorer players were more excellent
learners, proving that “mistakes should be part of the
learning process”. Hussein (2015, p. 107) also consid-
ers game-based learning to be risk-free because “it
encourages exploration and trial-and-error actions
with the possibility of instant feedback and therefore
stimulates curiosity and learning”. This effect has also
been demonstrated in studies of learning-by-do-
ing methods (twice), MOOC (twice), and the VR/AR
method (once).

In Table 2, it can be seen that these effects are
almost always studied using player self-assessment
questionnaires with the exception of two research
papers based on in-game data, which is a very ques-
tionable method. Therefore, it is difficult to answer
the question because not all research addresses this
issue and those that do rely only on the subjective
opinions of game participants. However, the experi-
ences of the participants are almost exclusively pos-
itive and thus indicate the positive influence of these
methods on the learning process.

The last question examined the transition of in-
novative learning methods into the online environ-
ment. It was reasonable to assume that this transi-
tion occurred due to the Covid-19 pandemic and the
advancing digitalization. However, this fact could
not be proven. A large proportion of the innovative
forms of teaching analysed are implemented offline
(18), followed by 12 online; the remainder of the re-
searched papers did not specify this form (22). Out of
these 12 papers, the oldest research is from 2011; most
of the papers are from 2015-2017 (9 papers), and only
one was published in the last three years (Jaaska et
al, 2021). Thus, it cannot be seen that these methods
have only recently entered the online environment.
However, due to the Covid-19 pandemic and asso-
ciated distance learning, it is expected that research
papers dealing with teaching in the online environ-
ment will be published more frequently.

IDENTIFYING OPPORQTUNITIES TO INNOVATE PROJECT
MANAGEMENT EDUCATION IN THE DIGITAL AGE

4. CONCLUSION

The primary goal of this paper was to conduct an SLR
to explore the current state in innovative learning
methods in PM to help those interested in imple-
menting them in the education of university students.
The scholarly goal of the paper was to determine
what types of PM teaching methods are most com-
monly the subject of research, what impact they have
on the ability to learn the subject, and also whether
these methods are beginning to move into the online
environment.

The SLR conducted did not prove that the in-
novative learning methods are moving into the on-
line environment. However, it proved that innova-
tive teaching methods are an excellent way to learn
and practice PM. Proper application of the presented
methods and positive impact on the learning process
were documented 24 times, especially in game-based
learning, the most frequently used method (43 out of
53 research papers address it). Other methods iden-
tified were learning-by-doing (6 times), MOOC (2
times) and VR/AR (2 times).

As Tews et al. (2020, p. 136) discuss, “not all stu-
dents learn the same way (...) there may be some stu-
dents who do not like simulations, some who do not
like teamwork, some who prefer lectures, some who
like hands-on activities”. Therefore, teachers should
use different teaching methods so that all students
can learn effectively.

In general, the topic of innovative learning
methods (not only in PM teaching) is very current. It
may become more important in the following years,
especially due to the ongoing Fourth Industrial Rev-
olution and, thus, the ubiquitous digitalisation. The
research comparing on-site games and online games,
which were newly developed due to distance learn-
ing during the Covid-19 period, and their impact on
the learning process could be expected. Thus, future
SLR of these methods and their effectiveness on the
learning process could be conducted not only in PM
but also in other subjects where the practice of the
learned material is crucial.

This study also has certain limitations, mainly
due to SLR itself. First, even though rules are followed
in SLR, the author may still be subjective in analys-
ing the articles. This was addressed by individual
assessments of the publications by both authors. In
addition, the use of a single database (WoS) or the re-
striction to the English language may impose further
limitations. The use of a single database is a com-
mon way to perform the SLR. However, to ensure a
comprehensive coverage of the literature it would be
better to use other databases (e.g., Scopus or Google
Scholar) that contain more scholarly sources.

49



50

JOURNAL OF CONTEMPORARY MANAGEMENT ISSUES

REFERENCES

Ahmad, N., Naveed, A, Ahmad, S. and Butt, I.
(2020): Banking Sector Performance, Profitability,
and Efficiency: A Citation-based Systematic Lit-
erature Review, Journal of Economic Surveys, 34(1),
185-218. https://doi.org/10.1111/joes. 12346
Ahmed, S. (2019): A Review on Using Opportuni-
ties of Augmented Reality and Virtual Reality in
Construction Project Management. Organization,
Technology and Management in Construction: An
International Journal, 11(1), 1839-1852. https://doi.
org/10.2478/0tmcj-2018-0012

Andersen, B., Fradinho, M., Lefrere, P. and Niitamo,
V.-P. (2009): The Coming Revolution in Compe-
tence Development: Using Serious Games to Im-
prove Cross-Cultural Skills. In Online Communities
And Social Computing, Proceedings, 5621, 413—422.
Baltazar, J. R, Fernandes, C. I, Ramadani, V., and
Hughes, M. (2023): Family business succes-

sion and innovation: a systematic literature re-
view. Review of Managerial Science. https://doi.
0rg/10.1007/s11846-022-00607-8

Bofarull, E. B.,, Muendler, A. and Haber, P. (2007):
Transnational Online Project Management Curric-
ulum Model for Engineering Students. Open Prax-
is, 107).

Calderén, A. and Ruiz, M. (2015): A systematic lit-
erature review on serious games evaluation: An
application to software project management.
Computers and Education, 87, 396—422. https://
doi.org/10.1016/j.compedu.2015.07.011

Calderoén, A, Ruiz, M. and Connor, R. v. (2017):
ProDecAdmin: A Game Scenario Design Tool for
Software Project Management Training. In Sys-
tems, Software and Services Process Improve-
ment (EUROSPI 2017), 241-248. https://doi.
0rg/10.1007/978-3-319-64218

Calderoén, A, Ruiz, M. and O'Connor, R. v. (2018):
A serious game to support the ISO 21500 stand-
ard education in the context of software pro-
ject management. Computer Standards and In-
terfaces, 60, 80—92. https://doi.org/10.1016/j.
€Si.2018.04.012

Calderén, A, Ruiz, M. and Orta, E. (2017): Inte-
grating serious games as learning resources in a
software project management course: The case
of ProDec. In Proceedings - 2017 IEEE/ACM 1st In-
ternational Workshop on Software Engineering
Curricula for Millennials, SECM 2017, 21-27. https://
doi.org/10.1109/SECM.2017.3

. Cano, ). L. and Séenz, M. ). (2003): Project man-

agement simulation laboratory: Experimental
learning and knowledge acquisition. Production
Planning and Control, 14(2), 166-173. https://doi.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

MANAGEMENT, VOL. 28, 2023, SPECIAL ISSUE, PP. 41-54

0rg/10.1080/0953728031000107644

Carvalho, D.S. A. R, Urbina, S. L. M., Sato, L. H. S.
and Fernandes, D. (2013): University Satellite Pro-
ject-ITASAT: Creating Technological Capabilities
Article in. International Journal of Engineering Edu-
cation, 29(6), 1312—-1321.

Cervinka, T. and Novak, P. (2022): The Influence
of COVID-19 Pandemic on Digital Transforma-
tion Process and Strategic Management in SMEs
in the Czech Republic. Scientific Papers of the Uni-
versity of Pardubice, Series D, 30(2), 1-9. https://
doi.org/10.46585/5p30021568

Couperus, K, Young, S, Walsh, R, Kang, C., Skin-
ner, C, Essendrop, R, Fiala, K., Phelps, J. F,, Slet-
ten, Z, Esposito, M. T, Bothwell, J. and Gorbatkin,
C. (2020): Immersive Virtual Reality Medical Sim-
ulation: Autonomous Trauma Training Simulator.
Cureus. https://doi.org/10.7759/cureus.8062

de Medeiros, F., Junior, P, Bender, M., Menegus-
si, L. and Curcher, M. (2017): A Blended Learning
Experience Applying Project-Based Learning in
an Interdisciplinary Classroom. In ICERI2017 Pro-
ceedings, 1, 8665-8672. https://doi.org/10.21125/
iceri.2017.2364

Denholm, J. A. and Stewart, I. C. (2016): A Sim-
ulation for Planning and Executing a Project. In
Proceedings of the 10th European Conference on
Games Based Learning, 159-167.

de Souza, A. D., Seabra, R. D., Ribeiro, . M. and
Rodrigues, L. E. D. S. (2017): SCRUMI: A Board
serious virtual game for teaching the SCRUM
framework. In Proceedings - 2017 IEEE/ACM 39th
International Conference on Software Engineer-
ing Companion, ICSE-C 2017, 319-321. https://doi.
org/10.109/1CSE-C.2017.124

Fassbinder, A. G. de O., Fassbinder, M., Barbosa, E.
F. and Magoulas, G. D. (2017): Massive open on-
line courses in software engineering education. In
Proceedings - Frontiers in Education Conference,
FIE, 2017-October, 1-9. https://doi.org/10.1109/
FIE.2017.8190588

Fogel, A, de Sousa, D., Padrao, P. and Azeve-

do, ). (2021): Failures in game-based learn-

ing experiences sometimes win. In Proceedings
of the European Conference on Games-Based
Learning, 2021-September, 203—-212. https://doi.
0rg/10.34190/GBL.21.080

Galvao, T, Neto, F, Bonates, M. and Campos, M.
(2012): A Serious Game for Supporting Training in
Risk Management through Project-Based Learn-
ing. In 1st International Conference on Virtual and
Networked Organizations Emergent Technologies
and Tools (VINOrg 2011), 52-61.

Geithner, S. and Menzel, D. (2016): Effective-
ness of Learning Through Experience and Reflec-



Marta Noskova, Eva Jelinkova

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

tion in a Project Management Simulation. Sim-
ulation and Gaming, 47(2), 228—-256. https://doi.
org/10.1177/1046878115624312

Gonen, A. and Israeli, U. (2016): New results using
project management simulation game. In 2016
IEEE International Conference on Management of
Innovation and Technology, ICMIT 2016, 292-297.
https://doi.org/10.1109/ICMIT.2016.7605050
Gonzalez-Marcos, A, Alba-Elias, F. and Ord-
ieres-Meré, ). (2016): An analytical method for
measuring competence in project management.
British Journal of Educational Technology, 47(6),
1324-1339. https://doi.org/10.1111/bjet.12364
Hassan, A, Haghighi-Rad, F. and Abtahi, A. (2021):
Enabling construction project managers through
a management game. Industrial and Commercial
Training, 53(4), 343—365. https://doi.org/10.1108/
|CT-05-2020-0062

Havazik, O. and Pavlickova, P. (2020): Using a
Simulation Game in the Education of an Agile Ap-
proach. In 17th International Conference on Effi-
ciency and Responsibility in Education (ERIE), 76—
82.

Hussein, B. A. (2015): A blended learning approach
to teaching project management: A model for
active participation and involvement: Insights
from Norway. Education Sciences, 5(2), 104-125.
https://doi.org/10.3390/educsci5020104
Hussein, B. A. and Ravna, R. (2015): A template
for building adaptable project risk management
games. In Proceedings of the 2015 IEEE 8th Inter-
national Conference on Intelligent Data Acquisi-
tion and Advanced Computing Systems: Technol-
ogy and Applications, IDAACS 2015, 2, 535-542.
https://doi.org/10.1109/IDAACS.2015.7341363
Jaaska, E., Aaltonen, K. and Kujala, J. (2021): Game-
based learning in project sustainability manage-
ment education. Sustainability, 13(15). https://doi.
0rg/10.3390/5u13158204

Kodalle, T., Schmidt, M., Thomas, W. and Metz, M.
(2021): Gamification of strategic thinking: A COTS
boardgame for learning scrum, strategy develop-
ment and strategy implementation. In Proceed-
ings of the European Conference on Games-Based
Learning, 2021-September, 419-427. https://doi.
org/10.34190/GBL.21.127

Law, K. M. Y. (2019): Teaching project manage-
ment using project-action learning (PAL) games:
A case involving engineering management stu-
dents in Hong Kong. International Journal of En-
gineering Business Management, 11. https://doi.
org/10.1177/1847979019828570

Lee, W.-L. (2013): An Integrated Model of Team
Motivation and Worker Skills for a Comput-
er-based Project Management Simulation. In 2013

IDENTIFYING OPPORQTUNITIES TO INNOVATE PROJECT
MANAGEMENT EDUCATION IN THE DIGITAL AGE

3.

32.

33

34.

35.

36.

37

38.

39.

40.

Winter Simulation Conference (WSC), 3133-3144.
Lino, J. E. N, Paludo, M. A, Binder, F. V., Reinehr,

S. and Malucelli, A. (2015): Project Management
Game 2D (PMG-2D): A Serious Game to Assist
Software Project Managers Training. In FRON-
TIERS IN EDUCATION CONFERENCE (FIE), 20715,
896-903.

Lui, R.W. C, Law, K. M. Y. and Geng, S. (2017): Pro-
ject Management SPOC with Animation. In IEEE
International Conference on Teaching, Assessment,
and Learning for Engineering (TALE), 29-34.
Maratou, V., Chatzidaki, E. and Xenos, M. (2016):
Enhance learning on software project manage-
ment through a role-play game in a virtual world.
Interactive Learning Environments, 24(4), 897-915.
https://doi.org/10.1080/10494820.2014.937345
Miettinen, T, Salmi, J., Gupta, K., Koskela, J., Kau-
ttio, J., Karhela, T. and Ruuty, S. (2016): Apply-

ing Modelica Tools to System Dynamics Based
Learning Games: Project Management Game.
Modelling and Simulation in Engineering, 2016,
1-13. https://doi.org/10.1155/2016/8324914
Misfeldt, M. (2014): How Simulation and Game
Simultaneously Frames Game Based Learning. In
Proceedings of the 8th European Conference On
Game Based Learning (ECGBL 2014), Vols 1 and 2,
389-395.

Misfeldt, M. (2015): Scenario Based Education as
a Framework for Understanding Students En-
gagement and Learning in a Project Management
Simulation Game. Electronic Journal of E-Learning,
13(3), 181-191.

Moher, D, Liberati, A, Tetzlaff, J. and Altman, D.
G. (2009): Preferred reporting items for system-
atic reviews and meta-analyses: The PRISMA
statement. BMJ, 339(7716), 332-336). https://doi.
org/10.1136/bmj.b2535

Nifo, M., Blanco, J. M., Calvo, A. and Maiztegi, G.
(2015): Education Computer Science Undergrad-
uates for Digital Entrepreneurship: A Case Study
of a Teaching Model Involving a Junior Enterprise
Created by Students. In gth International Tech-
nology, Education and Development Conference
(INTED), 3254—3262.

Pikon, K. and Bogacka, M. (2018): Activating Stu-
dents’ Participation in Engineering Courses Der
To Active Learning Methods Implementation. In
10th International Conference on Education and
New Learning Technologies (EDULEARN), 10475—
10480.

Ramingwong, S. and Ramingwong, L. (2014):
ARMI: A risk management incorporation. In 11th
International Conference on Electrical Engineering/
Electronics, Computer, Telecommunications and
Information Technology, ECTI-CON 2014. https://

51



52

JOURNAL OF CONTEMPORARY MANAGEMENT ISSUES

4.

42.

43.

44.

45.

46.

47.

48.

49.

50.

doi.org/10.1109/ECTICon.2014.6839802
Ramingwong, S. and Ramingwong, L. (2017): Ac-
tivities in software project management class: An
experience from flipped classrooms. Lecture Notes
in Electrical Engineering, 449, 333—-340. https://doi.
0rg/10.1007/978-981-10-6451-7_39

Rich, B. M, Hettling, L., Kretschmer, D., Brandt, A,
Goldmann, C. and Woll, R. (2018): Praxis-Oriented
Teaching of Project Management Skills for STEM
Students in Higher Education. In IEEE International
Conference on Teaching, Assessment, and Learning
for Engineering (IEEE TALE), 829-834.

Rocha, R. v, Valle, P. H. D, Maldonado, J. C., Bitten-
court, I. I and Isotani, S. (2017): AIMED: Agile, In-
tegrative and Open Method for Open Education-
al Resources Development. In Proceedings - IEEE
17th International Conference on Advanced Learn-
ing Technologies, ICALT 2017,163-167. https://doi.
org/10.1109/ICALT.2017.104

Rumeser, D. and Emsley, M. (2017): Learning Style
and Learning Method Preference in Project Man-
agement Education: What Happens When Things
get More Complex? In 11th European Conference
on Game-Based Learning (ECGBL), 860-865.
Rumeser, D. and Emsley, M. (2019a): Can Seri-
ous Games Improve Project Management De-
cision Making Under Complexity? Project Man-
agement Journal, 50(1), 23-39. https://doi.
org/10.1177/8756972818808982

Rumeser, D. and Emsley, M. (2019b): Lessons
learned from implementing project management
games. International Journal of Serious Games, 6(1),
71-92. https://doi.org/10.17083/ijsg.v6i1.130
Saenz, M. . and Cano, J. L. (2009): Experiential
learning through simulation games: An empirical
study. International Journal Of Engineering Educa-
tion, 25(2), 296-307.

Sanchez-Gordon, M.-L., O’'Connor, R. V, Colo-
mo-Palacios, R. and Herranz, E. (2016a): Bridg-
ing the Gap between SPI and SMEs in Education-
al Settings: A Learning Tool Supporting ISO/IEC
29110. SYSTEMS, SOFTWARE AND SERVICES PRO-
CESS IMPROVEMENT, EUROSPI 2016, 3-14.
Sanchez-Gorddn, M.-L., Rory V. O'Connor, Ricar-
do Colomo-Palacios and Sandra Sanchez-Gor-
don. (2016b): Learning Tool for the ISO/IEC 29110
Standard: Understanding the Project Manage-
ment of Basic Profile. In Software Process Im-
provement And Capability Determination (SPICE
2016), 270—-283.

Sanger, P. A. and Ziyatdinova, ). (2014): Project
based learning: Real world experiential projects
creating the 21st century engineer. In Proceed-
ings of 2014 International Conference on Interactive
Collaborative Learning, ICL 2014, 541-544. https://

52.

53

54.

55.

56.

57.

58.

59.

60.

MANAGEMENT, VOL. 28, 2023, SPECIAL ISSUE, PP. 41-54

doi.org/10.1109/ICL.2014.7017830

. Schafer, U. (2017): Training Scrum with Gamifica-

tion Lessons learned after two teaching periods.
In Proceedings of 8th IEEE Global Engineering Ed-
ucation Conference (EDUCON), 754—761.
Sonchan, P. and Ramingwong, S. (2015): ARMI
2.0: An online risk management simulation. In
12th International Conference on Electrical Engi-
neering/Electronics, Computer, Telecommunica-
tions and Information Technology, 1-5. https://doi.
org/10.109/ECTICoN.2015.7207043

Spring, F. and Ito, T. (2007): Combining person-
alisation and adaptation in game-based learning
systems. In 6th IASTED International Conference
on Web-Based Education, 159-163.

Sulbaran, T. and Jones, L. F. (2012): Utilizing a Col-
laborative Virtual Reality Environment as a Train-
ing Tool for Construction Students. In 2012 ASEE
Annual Conference, 25.1451.1-25.1451.12. https://doi.
0rg/10.18260/1-2--22208

Tews, T., Skulmoski, G., Langston, C. and Patch-
ing, A. (2020): Innovation in project management
education-let’s get serious! Construction Eco-
nomics and Building, 20(3), 124-141. https://doi.
org/10.5130/AJCEB.v20i3.7040

Tomasevi¢, |, Stojanovi¢, D, Slovi¢, D., Simeuno-
vi¢, B. and Jovanovi¢, I. (2021): Lean in High-Mix/
Low-Volume industry: a systematic literature re-
view. Production Planning and Control, 32(12),
1004-1019. https://doi.org/10.1080/09537287.20
20.17782094

Tranfield, D., Denyer, D. and Smart, P. (2003):
Towards a Methodology for Developing Ev-
idence-Informed Management Knowledge

by Means of Systematic Review. British Jour-

nal of Management, 14(3), 207-222. https://doi.
org/10.1111/1467-8551.00375

Uskov, A. and Sekar, B. (2014): Serious games,
gamification and game engines to support
framework activities in engineering: Case stud-
ies, analysis, classifications and outcomes. In IEEE
International Conference on Electro Information
Technology, 618 -623. https://doi.org/10.1109/
EIT.2014.6871836

Vega, L, Cancela, N, Quintero, R. and Zepeda,

L. (2013): Game-based ICT Project Formulation
based on Agile Approach for Skills Development.
In I[EEE International Conference On Electro/Infor-
mation Technology (EIT), 618-623.

von der Heiden, B., Wolters, P., Hauck, E. and
Jeschke, S. (2013): An Approach for Integrat-

ing Simulation Games in Higher Education. In

S. Jeschke, I. Isenhardt, F. Hees and K. Henning
(Eds.), Automation, Communication and Cyber-
netics in Science and Engineering 2011/2012 (457—



Marta Noskova, Eva Jelinkova

61

469). Springer Berlin Heidelberg. https://doi.
0rg/10.1007/978-3-642-33389-7_37

von Wangenheim, C. G,, Savi, R. and Borgatto, A.
F. (2012): DELIVER! - An educational game for
teaching Earned Value Management in comput-
ing courses. Information and Software Technolo-
gy, 54(3), 286-298. https://doi.org/10.1016/].inf-
sof.2011.10.005

IDENTIFYING OPPORQTUNITIES TO INNOVATE PROJECT
MANAGEMENT EDUCATION IN THE DIGITAL AGE

53



54

JOURNAL OF CONTEMPORARY MANAGEMENT ISSUES MANAGEMENT, VOL. 28, 2023, SPECIAL ISSUE, PP. 41-54

IDENTIFICIRANJE PRILIKA ZA INOVIRANJE UPRAVLIANJA PROJEKTIMA U
OBRAZOVANJU U DIGITALNOM DOBU

Ovaj rad usredotocuje se na inovativne metode ucenja (ozbiljne igre, simulacijske igre, virtualnu i prosirenu
stvarnost, koncept ucenja kroz praksu, i masovne online otvorene tecajeve) koristene u obrazovanju za
upravljanje projektima. Upotreba ovih metoda ucenja u obrazovaniju za upravljanje projektima je kljucna,

jer se ovaj predmet treba prakticirati u stvarnom Zivotu. Cilj rada je ispitati trenutno stanje istrazivanja u
ovom podrucju kako bi se utvrdilo koje su metode ucenja najcesce istrazivane u obrazovanju za upravljanje
projektima, kakav utjecaj imaju na sposobnost ucenja, i da li se ove metode pocinju prenositi u online okolinu.
U tu svrhu proveden je sustavni pregled literature u bazi podataka Web of Science, Sto je rezultiralo s 53 rada.
Rezultati pokazuju da je uenje temeljeno na igri najcesce istrazivana metoda (43 puta). Utjecaj analiziranih
metoda na sposobnost ucenja potvrden je 23 puta, posebno u istraZivanju ucenja temeljenog na igri (18 puta).
S druge strane, online okolina nije prevladavajuca, i ove se metode uglavnom poducavaju na licu mjesta (28
puta).

SAZETAK

KLIUCNE RIJECI: obrazovanje, inovacija, metode poducavanja, upravijanje projehtima, ozbiljne igre



