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Novel Research Practices

Game research by design in project management and beyond
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A B S T R A C T

Projects are complex systems as they consist of different elements interacting with each other considering a
certain degree of uncertainty. Serious games - defined as those that are not primarily intended to entertain - can
be used to better understand, analyse, or design projects in such complex socio-technical systems. They are a
powerful research method because they provide data and insights into people’s behaviour in relation to their
environment. They do this in an engaging way in a safe environment, making them suitable for testing hy-
potheses and gathering data on choices, decisions, and interactions of people. In addition, serious games provide
an environment that allows for mixed methods data collection. This article introduces the Game Research by
Design - Approach about the development of serious gaming research set-ups, which addresses three cycles -
theoretical, design and empirical one - when conducting research using serious games. This article illustrates the
choices researchers need to make when developing research design and experiments based on serious gaming.
Further research is needed to elaborate the different steps and to fine-tune this approach.

1. Introduction

Management and leadership in projects are a balancing task. Project
managers must focus on all criteria of the project management triangle
(Kuster et al., 2015) - time, money and quality - under consideration of
more ‘soft’ skills such as communication, collaboration, and negotiation
(Thomas and Mengel, 2008). Projects themselves enable changes and
improvements by addressing challenges, objectives or innovations
within complex socio-technical systems. Complex socio-technical sys-
tems consist of different elements (technical and economic, social, po-
litical, or organizational) interacting with each other considering a
certain degree of uncertainty. These uncertainties and interacting ele-
ments need to be part of the project management approach as well (van
Marrewijk et al., 2008).

To train (future) project managers, games are used for project
management education (Calderón and Ruiz, 2015; Rumeser and Emsley,
2019). These games provide a simulated environment where the inten-
ded target group (e.g., students) learn both ‘hard’ as well as ‘soft’ project
management skills (e.g., Shehab et al., 2024). The research into these
games focuses on their design, embedding in education (Jaccard et al.,
2022) and their effectiveness in improving decision making (Rumeser
and Emsley, 2019). According to Winter et al. (2006) and Ackermann
and Alexander (2016), new research approaches in the context of project

management are needed.

2. Serious games as a research method

Serious games are games that “[…] have an explicit and carefully
thought-out educational purpose and are not intended to be played
primarily for amusement. This does not mean that serious games are not,
or should not be, entertaining” (Abt, 1987, p. 27). Serious games can
vary in different aspects, such as the type of a game (analogue, digital,
hybrid), the number of players (single- or multiplayer), and/or the genre
(e.g., action, puzzle, strategy, etc.). According to different scholars (e.g.,
Bellotti et al., 2013; Gatti et al., 2019), the purposes of serious games can
range from theoretical learning, knowledge acquisition, skills develop-
ment, competency-based training, awareness creation, problem solving,
supporting decision making, behavioural change, to the use of such
games as a research method.

In 2003, Washburn (p. 185) discussed the role of computer games to
be used in psychological experiments and highlighted that “[…] In
contrast to the sterility, simplicity, and artificiality that characterizes
many cognitive tests, game-like tasks can be complex, ecologically valid,
and even fun.” However, Yiannakoulias (2022, p. 1207) concluded that
“[…] research games remain uncommon outside of economics and so-
cial psychology […]”, “[…] but technological developments have made
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them more accessible than ever” (p. 1218). Also, Monteiro-Krebs et al.
(2024) emphasized that (board) games have not yet been widely
explored as a research method. According to Gómez-Maureira et al.
(2022, p. 2), “[…] studies of games used for research purposes are
sparse.” However, Greenblat and Duke already stated in 1975 that it has
characteristics of being one and also Yiannakoulias (2022, p. 1207)
mentioned that “In recent years, games have emerged to offer new op-
portunities for studying socioenvironmental systems […]”.

According to Lieberoth and Roepstorff (2015), the use of a single
measurement method while a game is being played leads to a loss of
information. They (p. 271) call for a mixed-method approach when
“[…] we are interested in both players and games, as well as the mo-
ments where they merge into play […]”. The successful use of a mixed
methods approach in project management has already been demon-
strated by Bosch-Rekveldt (2015), whereby they made no use of serious
gaming. Serious games can enrich mixed method research by providing
a dynamic and interactive tool that supplements traditional data
collection methods by offering a more fundamental understanding of
complex socio-technical systems through experiential learning and
behavioural insights of human beings (Klabbers, 2006). David and
Winter (2021, p. 127244) revealed in their study “[…] that a
game-based research approach, can not only answer core questions […],
but uncover reasons why decisions are made.” Also Levy et al. (2018)
concluded that games have the advantage of reducing possible experi-
mental cofounds by integrating an assessment into a game environment,
but also that scenarios can be included into games whose examination in
real life would be resource-intensive. Slegers et al. (2015) showed that
the use of a board game gives broader feedback on user experience
testing. This is supported by Lukosch et al. (2015, p. 2) stating that “[…]
there is a strong potential for simulation games to be used as a research
method since games produce an abundance of data related to user
experience, decision-making, human behaviour and skills.” In compar-
ison with non-gaming experiments, serious games create an engaging
atmosphere in a safe environment (e.g., Wang et al., 2019), in which
players get direct feedback on their actions and do not need to expect
any negative consequences regarding their shown behaviour. Based on
the dynamics and experiences in the game and discussions about these
dynamics and experiences, it is possible to get more insights into the
behaviour of human beings. Serious games are seen as a participatory
research method (Gugerell, 2023). According to Grogan and Meijer
(2017, p. 4), a research “[…] game acts as a model of the real world to
support observation, hypothesis generation, and hypothesis testing or,
alternately, a platform on which to evaluate the efficacy of other arti-
facts”. Because of these reasons, serious games are very capable in
analysing, designing, and researching socio-technical systems and pro-
vide an environment to enable data collection using mixed methods,
however, there are no “[…] established frameworks for the use of games
as research tool […]” (Lukosch et al., 2018, p. 284).

According to Andrade (2022), research games are a special form of
serious games. Grogan and Meijer (2017) discussed the potential of
games as a research method, their work does not focus on practical
implications for those who aim to design and use research games. In
addition, Lukosch et al. (2015) stated that design principles for games to
be used as a research method are rather undetermined. In their work,
Gómez-Maureira et al. (2022, p. 1) introduced the term academic games
defined as “[video] games that are used and developed within academic
institutions for the generation, evaluation, or dissemination of knowl-
edge.” They propose four fundamental reasons for the use of video
games in research contexts: stimuli, intervention, incentive, and
modelling. As part of their derived research agenda (p. 8), they highlight
that future research should focus on “The formulation of development
guidelines, frameworks, and tool-kits that are aimed at academic
games.” Monteiro-Krebs et al. (2024, p. 6) made use of the Serious Game
Design Assessment framework for the development of a research game.
They defined several lessons learned, whereby the key lessons relevant
to this paper are that “The quality of board game should be assessed

from both a research and a game perspective […] [to] Adjust the game
mechanics in light of your data collection […]”. They (p. 7) also
concluded that “Future studies could include new ways to analyse data
from research board games, or creating a new framework for research
games ideation.” Wetzel et al. (2019, p. 329) mentioned in their article
that “Research games are challenging to design as they seek to fulfil a
research agenda as well as work as a game.” This is also confirmed by
Levy et al. (2018, p.1-2) who stated that “[…] games designed as
research tools have a unique and challenging set of considerations so
that they meet both the requirements of a scientific protocol, while also
maintaining an acceptable gaming experience.” In detail, one of the
biggest challenges is “[…] engaging and appropriate game design.” In
addition, Cooper and Klein (1980, p. 41) concluded that “With careful
scenario design it should be possible to satisfy the requirements [for
research purposes]”.

Doing research to projects considering a socio-technical approach,
project management and related topics require both a quantitative and
qualitative focus. Both have its own advantages and disadvantages;
however, mixed method research seems a valuable approach to provide
more understanding (Locatelli et al., 2017; Jiang et al., 2022). Serious
games can be used in project management to enable engaging data
collection during a realistic simulation of complex scenarios. This makes
it possible to familiarise oneself with new and innovative perspectives in
project management and to develop new methodological approaches. To
the best of the authors’ knowledge, no research has been conducted
regarding the design and use of games for research purposes in the
context of project management. For this reason, this more
practice-orientated article focuses on the general design and use of
serious games as a research method, but derive examples for the project
management context. First, we focus on the design of games for research
purposes. We will not dive into the general game design process and all
types of choices that must be made as these can be read in many other
publications about game design. We focus on what makes the design
process different or how does the research objective of a game influence
design choices. This results into the following research question: What
are specific requirements when designing serious games for research pur-
poses? Second, we dive into the use of games as a research method and
discuss what kind of data can be collected and in which way. The cor-
responding research question is:How to collect and analyse data by using a
serious game for research purposes?

The aim of this article is to illustrate design features of research
games based on the Game Research by Design-Approach by addressing
specific requirements for the development and use of research games,
showing the potential of research games for analysing human behaviour
in project management, illustrating examples of how data is collected
and analysed when using research games, and providing best practices
for researchers, designers as well as practitioners. Although the value of
games as a research method is widely accepted, the question of how
games are developed as a research tool has gained increased promi-
nence. Without a structured approach, this potential remains merely a
promise, perceived as playful rather than being taken seriously.

3. Game research by design-approach

Serious games can be used as a research method when the research
questions are related to the interaction between people, organizations,
and the physical environment (e.g., Yiannakoulias, 2022) and where
other methods are not sufficient to answer the research questions. Ac-
cording to Kurapati (2017), doing research by using serious games
means going through a so-called design and an empirical cycle.

Based on our experience of using serious games as a research method
over the past 15–20 years within national and international research
projects, we have expanded Kurapati’s initial ideas. This is summarised
in the Game Research by Design-Approach presented in this article. This
approach consists of three cycles (see Fig. 1). Each cycle pursues a goal.
The theoretical cycle should end with the derivation of (a) research
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question(s) (and corresponding hypotheses). The design cycle with the
development of a research game (research question 1) and research
instruments (research question 2) and the empirical cycle, in which data
collected in experimental settings are analysed to draw conclusions and
link the results back to the theoretical cycle (research question 2).

The following chapters emphasises the three cycles, in which aspects
will be highlighted that are particularly relevant to games for research
purposes in the respective phase.

4. Theoretical cycle: defining (a) research question(s)

The first cycle is called the theoretical cycle. According to Waern and
Back (2017), the main objective is “To answer research questions […],
and must supersede making a good game.” Although there are many
different approaches to construct research questions (Sandberg and
Alvesson, 2011), in serious gaming research it is common to describe the
problem statement (and later purpose of the game) based on a
state-of-the-art analysis, the analysis of the theoretical background, and
the identification of a research gap or even several research gaps. At the
end of the theoretical cycle, the researcher has derived (a) research
question(s) and a framework including a list of requirements for the
research game and the experimental set-up to begin with the empirical
research. As this step is comparable with other research approaches, we
will only highlight aspects that are relevant for the design and/or use of
a research game.

One of the important steps is to find the right research method to
answer the research question. Many questions can be answered without
designing or using games, however, for some questions, games could
have an added value in comparison to simulations (quantitative
approach) or questionnaires and interviews (qualitative approach).
General research questions for game research are about how a system
reacts to different actions of (multiple) stakeholders. With respect to
project management in complex socio-technical systems, the following
questions (to name a few) may be addressed:

a. What do project managers do when there is a delay in part of a
process?

b. How do project managers communicate with clients or stakeholders?
c. What are the consequences when project managers take certain

risks?
d. How will the project develop under different leadership styles?

What these questions have in common is that there is a link between
the stakeholder’s actions and the reactions of other stakeholders or the
physical environment in the short and long term. Pure simulations can
give insights in the physical development of the environment and, de-
cisions of a stakeholder can be added as input, however, there is no
feedback to the stakeholders’ decisions. When the question is more
about the stakeholders’ actions and what they would do, interviews or
questionnaires can be used, but again stakeholders will not receive
feedback about the consequences of their decisions nor from the system
or from other stakeholders. Games create an environment where
stakeholders receive direct feedback from the simulated physical envi-
ronment as well as other stakeholders in the game. If the stakeholder
takes risks or lies to others, the stakeholder will experience the conse-
quences later. In this way, a game can create a more realistic environ-
ment to research the behaviour of stakeholders.

“[…] Translating research questions into engaging gameplay ele-
ments […]” has been identified as a source of tension in the context of
research games (Wetzel et al., 2019, p. 354). Also, Levy et al. (2018, p. 1)
emphasized the need to pay attention to “[…] what game mechanics
precipitate the kinds of data that would answer the research questions”.
This means that when designing research games, particular attention
must be paid to the design of elements of the game and the mechanics,
because they can all trigger different reactions in the players when they
play. As Levy et al. (2018, p. 3) emphasized “Games present an exciting
opportunity to be both highly valid and reliable scientific methods and
tools. However, their design and use in this role is drastically different
than their normal operation […]”.

5. Design cycle: development of a valid research game

After the definition of the research gap(s), derivation of (a) research
question(s), and the conclusion that gaming is the most suitable method
to answer the research question, the design cycle starts.1 The goal of this
cycle is to develop a valid research game that can be used as part of the
experimental set-up. Research games differ from other games in that the
transfer of knowledge from the players acting in the game to the

Fig. 1. Overview of Game Research by Design-Approach (own figure based on Kurapati, 2017).

1 For this article, we assume that you are planning to develop a new game,
however, in some situations, a (serious) game that fits is already available, so it
is worthwhile to at least spend some time searching for existing games (state of
the art analysis).
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researchers is carried out through quantitative and/or qualitative data
collection and does not remain exclusively with the players (Peters et al.,
1998). The design of research games consists of an outer and inner circle
with three steps each. The outer circle refers to the development of the
(research) game. The inner circle refers to the design of the experimental
set-up. Based on the analyses as part of the theoretical circle, a list of
requirements for the research game and the experimental set-up should
be available. The game design starts with developing prototypes, testing
different prototypes, validating your prototypes and checking the re-
quirements again and start a new cycle until the game design is
perceived as valid as a research method. You go through the design cycle
several times. Over the years, many different design approaches have
been applied (for more information on game design research see also
Lankoski and Björk, 2015). Several design approaches started from a
simulation perspective, where a game designer tries to grasp real world
simulation in a game (e.g., Duke and Geurts, 2004; Klabbers, 2006,
2009). We also see design approaches starting from the perspective of
different game elements or mechanics (e.g., Hunicke et al., 2004; Winn,
2009). From an educational perspective also design approaches are
developed with a strong link between games and learning (e.g., Westera
et al., 2008; Faber et al., 2018).

5.1. Game prototype and experimental design

The question whether specific design choices should be considered
when designing research games and how this could deviate from games
with other objectives will be discussed based on Harteveld’s (2011)
Triadic Game Design (TGD) philosophy. The TGD is used because this
approach is a well-recognized and often cited procedure for generating
general requirements and initial game concepts. The core of the TGD is
to balance the three different ‘worlds’ of reality, meaning and play. The
following sections explain these worlds in the light of research games.

5.1.1. Reality: Defining the ‘right’ system boundaries
Serious games are a simplified representation of a real-world system.

A system is understood as “[…] one in which there are multiple in-
teractions between many different elements of the system […]” [Ridolfi
et al., 2012, p. 39]. To get a better understanding of such a system, a
thorough analysis of its dynamics, actors, relations and challenges is
required with the aim of obtaining a model that represents the basis for
the development of a serious game. This is often already part of the
overarching (research) project and theoretical cycle but needs a
different approach to create a serious game for research purposes.
Mapping out the complexity clarifies the challenges, but it can still be
difficult to define the problem within the system that the game should
address (Freese and Lukosch, 2024). What elements should be in the
game, and which might make it too complex or confusing. While doing a
thorough system and actor analysis, many elements and issues might
come up, but choosing too many of them makes the game too complex
and less efficient. It is therefore important to define the underlying
problem the game should address (Duke and Geurts, 2004), as this will
serve as a valid reference for the game design. To be able to make the
‘right’ decisions and focus on the relevant aspects only, iterations and
back and forth loops are recommended. During these phases, aspects of
the TGD-World of Reality and related questions (Harteveld, 2011) as
well as methods to approach a certain specificity (Freese and Lukosch,
2024) can be used. This is a balancing procedure and must be done in
consultation with the target group or subject-matter experts. The use of
an adequate model of a simplified reality is of utmost importance to
guarantee a valid research game, which allows conclusions to be drawn
(Klein, 1985; Peters et al., 1998).

5.1.2. Meaning: Defining the game objectives
The objectives should be described very precisely. As the goal(s) of

the game and the goal(s) in the game are often complex, overlapping and
might change over time, this might become a challenge. The objective of

a research game is to answer the research question(s) by collecting data
about the behaviour of the players and the system. Other researchers
and (commercial) partners within a (research) project have their own
interest(s) in the project and game. They might have non-research
related objectives in mind which could potentially conflict with the
objectives of a research game. For example, to make it interesting for
players to join, often a secondary learning objective is added. Although
these objectives could overlap, it is very important to define the non-
research and research objectives separately to avoid diffusion in game
play and data collection.

5.1.3. Play: Creating a game prototype
The idea for a research game probably arose before the system

analysis was done. That is what probably initiated the analysis in the
first place. There is no correct sequence of the steps of analysis, design,
and development. The best process is a mixed and iterative one, where
you start with one aspect, which feeds into the other, after which you
return to the first because more information is needed to continue with
the second. The minimum requirement to be able to start designing your
game is defining the system and the problem. Once you have done that,
you can start defining the right type of game that fits with your chosen
system and problem. Selecting the right type of a game can be under-
stood in multiple ways and presents different choices to make. They are
very important as all these choices influence the complexity of the
development process and the resulting game experience and data
collection. There is no black or white solution; a game can be realistic or
use metaphorical elements only, can be both digital and analogue, and
can have single- or multiplayer elements. According to Levy et al. (2018,
p. 3), the design of research games differs from conventional design
processes, since “There exists a balance between having “enough” of a
game that engages the player and produces the desired data, but where
the design does not interfere with the validity of using the game as a
scientific instrument.” To reduce ‘noise’, the implementation of for
instance luck by rolling a die requires careful consideration. In deciding
for or against any of the above forms, a researcher must always consider
the research objective and derived relevant system components.

High and low degree of realism: Games are models of reality, and these
models can be represented on different levels in terms of abstraction
from reality. A distinction is made between social and physical realism.
Regarding social realism, the focus is on the behaviour of players, while
physical realism says something about the representation of the physical
system. The focus and the identified boundaries of the TGD-World of
reality gives insights in what is important for the research. For some
questions (e.g., What are the consequences of selecting a specific type of
material for the strengths of the construction?), the representation asks
for a high level of physical realism, while communication might be less
important. On the other hand, research about trust between competing
companies, requires a high level of social realism, while the physical
representation might be less important. This leads to different types of
games and different levels of realism. Cooper et al. (1980) warn that
experts in a field will bring an additional realism from their experiences
into the game, which affect game play and game outcomes. Gralla and
Szajnfarber (2018) concluded that inexperienced participants have
more difficulty with translating medium fidelity games to reality, while
experienced participants can deal with medium-fidelity settings.

We conclude that research games can be abstract, however, the right
characteristics of the reference system (reality) need to be present. Van
den Hoogen et al. (2016) state that when you miss these characteristics
of the reference system, you may endanger the transfer of causal claims
made within the gaming simulation to the real world.

Digital, analogue, and hybrid games: An analogue game is a game that
does not use digital support. In these games, the ‘physical’ system is
represented in the story, the cards, and other game elements. A digital
game can be played on consoles, PC’s, mobile devices etc. With these
digital forms, the physical world can be represented in simulations and
virtual (3D) environments. In other words, you can reach a higher level
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of (physical) realism. Third, hybrid forms of games use digital tools to
support calculations and changes in the physical system, but players
communicate directly to each other. The different forms of games have
many implications for the experience of players and the choice depends
on the objectives in the game and other game design choices.

Doing research with a digital, analogue or hybrid game highly differs
depending on the type of data collection and how relevant concepts have
been operationalized as part of the theoretical cycle. Cooper and Klein
(1980) stated that it is important to think about data collection as this
has to be done without disturbing the game play. Digital games can
easily track player’s choices and can have larger player bases, resulting
in reliable, quantitative data. Collecting data with analogue games is
much harder, as tracking in-game data is more challenging. This can be
compensated by using separate questionnaires, making observations
and doing recordings which will result in much more qualitative data.
The advantage of interactions in analogue games goes hand in hand with
the challenge of keeping analogue settings and the variables to be
studied controllable, however, once the focus is on human behaviour
and human-human interactions, the social and emotional components in
analogue games are especially important to emphasise on.

Developing digital games is very often underestimated. Designing
the game, creating the back- and front-end, art and doing the testing,
tweaking and bug-fixing for such a game can take a lot of time. Some-
times it might be possible to already start doing research with a working
prototype. This might save a lot of development time, like making
detailed artwork and production materials. On the other hand, research
might require complex (digital) models in the game, and this will result
in more work. Similarly, creating databases and other back-end features
to track players actions for research purposes will also result in a heavier
workload in the development, however, it can save time in data
collection. Especially if a high number of respondents/players are ex-
pected it could be worthwhile to invest in digital support.

The question of the extent to which the investment in developing a
digital game is worthwhile should also be linked to the extent to which
the game should be played with whom and in which environments. This
should be the result of the requirement analysis. The same applies to the
question of the degree of realism to be implemented, which then has an
influence on the decision as to whether an analogue or digital game
should be used.

Singleplayer or multiplayer games: Another design choice is the ques-
tion regarding the development of a single- or a multiplayer game. A
singleplayer game is a game where one player is playing against the
‘system’. In multiplayer games, two or more players are playing together
or against each other. The choice for or against a singleplayer or
multiplayer game depends heavily on the defined objectives as well as
on the boundaries of the previously analysed system. The guiding
question should be in what form the system studied can best be pre-
sented under consideration of the research purpose. The choice between
a singleplayer or multiplayer game from a research perspective is
therefore often easily made, but there are situations in which it is not
very apparent. In situations where getting people together is challenging
(due to external resources, or availability of players), you could replace
human players with computer-simulated players, or, in the case of a
board game, consider several characters as part of the storyline of the
game. The other way around, a game that might seem obvious to work as
a singleplayer game might benefit heavily from multiple players, in the
least to compare scores, but in the best case to discuss and interact about
the core matter of the game.

Even though Levy et al. (2018) focused in their article on video
games, they provide, in addition to co-creation in interdisciplinary
teams, a number of design choices for games to be used as a scientific
tool (experimental games). The game should motivate the players to
play the game in an engaging way and should elicit the actions from the
participants that generate the data relevant to answering the research
question. The game should be “[…] good enough […]” (p. 9) to fulfil
these requirements, but it doesn’t have to be perfect. Understanding and

exploring the game (rules) already represents a learning process. To
minimize the learning curve, it is recommended to refer to “[…] ele-
ments or interfaces that the target demographic is already familiar with,
either from real life […] or from well-known game tropes […]” (p. 9).
This is in line with the guidelines of Cooper and Klein (1980) which
recommend simple or easy to learn rules, for example by using rules
from the real-world system. In contrast to serious games, which are
related to learning or education and thus inevitably initiate some kind of
change process, be it on a cognitive or behavioural level, research games
focus on answering research questions by analysing an actual state. Levy
et al. (2018, p. 9) expressed the need for players to “[…] play the right
way […]” by providing a “[…] careful design and subsequent testing
[…]” to ensure that players can only play in the intended way. When
developing research games, the research objectives must be defined and
taken into account from the very beginning of the development.

5.1.4. Experimental design
In addition to the development of a playable prototype of a research

game, the development of the experimental design is also important.
When serious games are used as a research method, they can be
described as “[…] rule-based, interactive environments, where players
learn by taking actions and by experiencing their effects through feed-
back mechanisms that are deliberately built into and around the game”
(Mayer, 2009, p. 825). Researchers can make use of these environments
to plan and set up their experiments including modelling of processes,
data gathering and testing hypotheses. Serious games provide an
experimental environment to gather data according to a specific
research question. Yiannakoulias (2022, p. 1213) stated that “Online
computer games can also accommodate longitudinal research designs
[…]” which “[…] might offer new opportunities for research that could
be particularly useful for understanding changes in perspectives or be-
haviors […]”.

Gaming can be seen as a mixed method research approach, where
different sources of data, quantitative and qualitative (Monteiro-Krebs
et al., 2024), can be collected and combined. Monteiro-Krebs et al.
(2024, p. 7) described as an example of quantitative data “[…] the
moves of the players, the associations between different cards and the
socio-demographic characteristics […]” and for instance letting “[…]
players to express their thoughts on the decisions they are making […]”
as qualitative measurement. This approach can have an exploratory, an
explanatory or a convergent design (Creswell and Plano Clark, 2011). In
the design of your experiment, an important step is how to operation-
alize the main research concepts, which is part of the theoretical
framework (cycle 1). A next step is to design the research experiment
and identify how the necessary data must be collected.

There are several options for the research design. To measure
changes in knowledge or attitudes of the participants, pre- and post-test
design is recommended (Bellotti et al., 2013). For research games, it is
often more relevant to look at the game play itself. The game environ-
ment is the simulated world in which players take decisions. A
researcher can observe this behaviour and translate this to the reference
system. This can be a more explorative study as well as a more experi-
mental one. In the explorative study, the questions and observations are
more open, which also requires a broader data collection approach not
to only measure effects but also to explain the behaviour of players. In an
experimental study, the focus is more on testing hypothesis or
comparing different scenarios. In this type of study, a game can be
played with different starting situations/scenarios and the outcomes can
be compared.

A second part of the design of the experiment is the design of the data
collection tools. Smith et al. (2015) found the following mostly used
instruments: interview, focus group, questionnaire, direct and indirect
observations. had an even more extended list of data collection in where
video and audio recording, biometrics and logging of game data is also
mentioned. Questionnaires are used to collect opinions of the process
and game outcomes. Other instruments for qualitative data collection
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are interviews or focus groups. The debriefing is also a source of infor-
mation, just as observations during game play. Quantitative data are for
example in-game data, such as specific key performance indicators
based on scores in the game but also time-related aspects and decisions
that can be scripted. This in-game data collection can be integrated in
the game design, for example in digital games where specific variables
are saved or where players write things down.

Before designing your game, it is important to know what the process
of development entails in terms of time, cost, and people that might be
needed. It is important to find the right people to design and develop the
game and research set up. Some options of developers include com-
mercial (serious) game design companies, freelancers, (graduate) stu-
dents or, if you have the right skills, you yourself. Try not to involve
developing parties too late in your process, because their skills deter-
mine what you can and cannot have in your game and of course it is
strongly recommended that researchers and designers work closely
together from the very beginning. This co-creation process has also been
highlighted by Wetzel et al. (2019) and under the term of
trans-disciplinary teams by Levy et al. (2018). For a good integration of
the game design and design of your experiment, it is advised to design
this in parallel. One of the limitations of games is that only a limited
number of sessions can be played due to time constraints and availability
of participants. Therefore, a triangulation of data is recommended to
increase the reliability of the results.

5.2. Game and instrument testing

The only way to prove that your game experience is effective is by
testing this interaction. This should be done very early on and on many
occasions after that, because testing is the backbone of game develop-
ment (see Schell [2008] for different types of testing).

Testing your game with experts and especially with your target
group will positively influence the development. It is necessary to vali-
date your design choices and to make you throw away ideas that might
have seemed good but really do not work. It can be a challenge to find
testers, especially if you test often and want to constantly get new per-
spectives. Playing your game with colleagues, friends, and acquain-
tances always works and will be useful. Use them to test your game on
usability and quality assurance especially, however, your game needs to
be played by the target group to do the real playtesting as well. If the
target group is small, you might want to find people with similar
backgrounds and ask them to empathise, for example students. In this
case, it can be an opportunity to train students and familiarise them with
the subject matter at least to a certain level (Freese et al., 2022).

Next to testing the gameplay, it is important to test the experimental
set-up, data collection approach, and instruments to be used as well. The
measurement validity is part of the next step, in this step we mean to test
how the data collection is part of the gameplay. The idea of games is that
players step into a magic circle (Klabbers, 2006, 2009) and become in
such a flow that they forget the world around them (Csikszentmihalyi,
2002). Adding all kinds of data collection instruments can interrupt this
immersion. As player you can feel you are assessed when cameras are
recording or when observers take notes of your actions. Another
distraction is when players must do administrative tasks to collect data,
without any relation with the game. As designer and researcher, you
need to design the research instruments in such way that they are part of
the game play. Players can take notes if this has a function in the game,
observers can ask questions from the perspective of a role. For example,
an observer is playing a journalist and is collecting data for an in-game
news article. In this way, players stay immersed, and data can be
collected about the reasons of the actions. Therefore, it is important to
also test your research instruments and see how these instruments are
part of the game or could affect the immersion of the players.

5.3. Game and instrument validation

Validity is defined as the extent to which one can translate the
findings to reality. In the context of games, validity is understood as
“[…] the degree of correspondence between the reference system and
the simulated model thereof” (Peters et al., 1998). This is highly relevant
especially when talking about research games, because the data
collected by using a research game and analysed form the basis for
drawing conclusions. If the method itself is not valid, the conclusions
based on it must be questioned. The link between realism and validity in
serious games lies in the extent to which the game represents and sim-
ulates real-world scenarios, contributing to the effectiveness of the
intended objective. According to Raser (1971) and Peters et al. (1998),
there are four different aspects that characterise validity: psychological
realism, structural validity, process validity, and predictive validity.

Other researchers talk about fidelity which describes a games’
resemblance of the real system, and can be described by the dimensions
of physical, functional, psychological, and social fidelity (Lukosch et al.,
2019). Both validity and fidelity make a distinction between different
ways in which a game can be abstract representation in terms of pro-
cesses (process validity or functional fidelity), interactions (structural
validity or physical fidelity), which describes the degree to which a
game simulates the physical properties of its reference system, and tasks
to be carried out in real systems and in a game. And both talk about
psychological validity and fidelity describing the cognitive and psy-
chological dimensions of a game (Alexander et al., 2005) and finally,
social fidelity refers to how well social interactions and social reality are
represented in a game (Galloway, 2004).

The validation step also requires the instrument validation, which
means that it must also be ensured that the instruments measure the
intended constructs. As earlier described, a researcher can collect
different types of data in different ways, both qualitative (observations,
questionnaires) and quantitative (in-game data, game output). Van den
Hoogen et al. (2016) explain that the instrument or measurement val-
idity contains three categories - construct, criterion and content validity
and that there are linked with the validity of the game. In the design of
the game, choices are made about the main characteristics of the system
under study, these main concepts are translated in game elements. These
game elements have a specific meaning in the game and this needs to be
considered in the use of game data and analysis of the data and how this
translates back to the system under study.

6. Empirical cycle: conduction of a study by using a research
game

After the development of a valid research game and research in-
struments, the empirical cycle begins. The goal of this cycle is to collect
data to be able to answer the previously derived research questions and
to be able to draw conclusions. The empirical cycle consists of three
steps: data collection, data analysis, and results.

6.1. Data collection

The data collection takes place around the game session. The re-
searchers need to organize these sessions and make decisions how this
takes place. In the previous cycle, the gaming session is already
designed, which will differ per game. Some games will be part of a
workshop, others are distributed online. Yiannakoulias (2022, p. 1207)
stated that especially “[…] online games […] offer a low-cost option for
collecting rich data from diverse populations.” In addition, online
computer-based games, in particular, have the advantage that they can
run for a long period of time and that they are accessible to a large part
of the population (Yiannakoulias, 2022). An exemplary overview of
different qualitative and quantitative approaches in relation to games
can be found in Lankoski and Björk (2015). In this phase, the sessions
need to be prepared to ensure the three-goodness criteria objectivity,

M. Freese and G. Bekebrede Project Leadership and Society 6 (2025) 100174 

6 



reliability, and validity. Guarantying all three criteria is one of the main
challenges when using games as a research method because of the dy-
namics of a game.

A gaming session normally consists of a briefing (giving background
information, explanation of rules), game play, and a debriefing (making
a connection between game play and real world). During all these
phases, it is possible to collect different types of data. You can collect
data about the game play itself or collect data in the context a game is
played (Lukosch and Cunningham, 2018). A singleplayer online game
does maybe not have a briefing and/or debriefing, still data can be
collected during game play and the context it is played. To be able to
know how many sessions should ideally be organized, tools such as
G*power (Faul et al., 2007) make it possible to estimate the minimum
number of the sample. In the preparation of a session, the researcher
decides on the following points:

a. Target group: who will be your players, are they also the target group
of the research or do they maybe need to be prepared;

b. Facilitators and observers: the facilitator can have a large impact on
the game play, so they must be briefed how to facilitate the game and
how to reduce the impact on the gameplay;

c. Location: the location requires enough space to play the game in a
good atmosphere;

d. Ethical committee: as this research is done with people, you need to
get an approval of the ethical committee to collect data;

e. Informed consent: this often involves obtaining participants’ consent
to their data being used for research purposes.

Research games have the huge advantage of being able to collect
data by providing participants a meaningful experience in comparison to
other forms of data collection (Yiannakoulias, 2022). The benefit of
serious games - the focus on human beings - is at the same time a big
challenge as well. Gaming sessions create many variables that can
hardly be controlled, which makes it difficult to repeat the experiment
under the same circumstances, however, protocols and checklists can
help to guarantee a standardized research set-up up to a certain extent.
For an experimental setting it is possible to write down the complete
introduction that needs to be read out loud to avoid differences in the
starting situation and thus, to guarantee a standardised procedure.

A gaming session ends with a debriefing, where in serious games the
experiences in the game are discussed in line with the (learning) ob-
jectives. As in research games, the learning is not the main objective, the
debriefing focuses on the validity and reliability of the results in the
game and translation to the reference system (Van den Hoogen et al.,
2016). The debriefing also provides the opportunity to let the partici-
pants cool down, to protect the instrument of gaming simulation and to
validate the researcher’s interpretation of simulation outcomes (Peters
and Vissers, 2004).

6.2. Data analysis

Different sources of data, as discussed above, requires different ways
to analyse the data and to combine the data. The more common analysis
are descriptive analyses, such as median, mean, standard deviation, etc.
More advanced analysis are causal analysis and regression analysis or t-
test to measure differences, in some cases it is even possible to do some
structural equation modelling if sufficient data is available. For more
details about how to do statistics or how to code interviews we refer to
the existing literature about these instruments.

From previous experiences, we would like to share some of our ex-
periences. One of them is that is not only interesting to look at the
average of the group, but especially focusing on the outliers. For
example, when a player is doing something different than the average
player, this can give insides in extreme situations, or it can start follow-
up research of what the consequences could be for the system under
study. What happens when somebody else takes the lead? Or what if

some stakeholders are treating? All these unexpected results could give
interesting information about the resilience of the system.

As mentioned earlier, it is sometimes difficult to get enough data for
statistical analysis, therefore triangulation of data can increase the val-
idity of the results, as you use multiple data sources to study the con-
cepts. Next the researcher needs to reflect on all kinds of surrounding
variables that could influence the results or that makes comparison
between different sessions complicated.

The possibilities of data analysis are large and highly dependent on
the collected data. It is recommended to also look in other fields what
can be used for the analyse. For instance, van den Hoogen et al. (2016)
used event-structure analyses or Lukosch and Cunningham (2018) made
use of Bayesian analysis technique. The latter ones argue that this
technique is designed for open and uncertain systems such as games.

6.3. Results

In the final step of the empirical cycle, the results must be discussed
in the light of the hypothesis (accept or reject) or theoretical framework
to give meaning to the results in more explorative studies. As this step is
not specific for gaming research and highly depend on the data collec-
tion and research questions, we will not go into detail about how to do
this. One important part of the discussion is the translation of the game
to the real world. As the games are seen as a representation of the real
world, it is easy to say that the results in the game world can be trans-
lated to the reality, however, this must be done with care as also games
are a model of reality and during the design, choices have been made to
develop a playable game. An important part of the discussion of the
results is to be critical about this translation and discuss the limitation of
the game.

7. Applied game research by Design-Approach – serious game
“where to move”

To put the previously mentioned cycles into a practical context, we
will provide an example of a serious game entitled Where to Move (van
Leiden, 2023). This game has been developed at Delft University of
Technology and was part of a research project about flood prevention in
province of Limburg, the Netherlands.

7.1. Theoretical cycle

Due to climate change, the change of flooding increases and the
existence of public flood measures only (such as dikes) are expected to
be insufficient in the future. House owners should also take private flood
protection measures to reduce the risk of flooding or reduce the damage,
but this is rarely done. The research question therefore was: Do house
owners take private measures and if so, what type of measures and what
are their reasons to act (or not). A serious game was selected as research
method as players could experience the consequences of their choices
and observe the behaviour of their (in-game) neighbours. Regarding the
theoretical cycle, the associated analyses resulted in the derivation of
the following questions: What are the preferences of houseowners for
flood protection? Are these preferences influenced by information and
flood experience? Two theoretical models, the Protection Motivation
Theory (Rogers, 1975) and the Tiebout Model (Tiebout, 1956), were
used as frame of reference.

7.2. Design cycle

Reality: The researchers wanted to collect the preferences for flood
protection of house owners. In the analysis many different boundaries
had to be determined. For example, a limited boundary with focus on
flood risks or a broader boundary including other risks for house owners
as well (e.g., fire, droughts, etc). Only focusing on floods would mean a
research focus on different types of flood protection. While considering
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different types of risk, the research shifts to identifying which risks are
more important to house owners and the type of protection they prefer
to invest in. Both could give a valid representation of the real-world
system, but they contribute to answering different research questions.
This example shows the importance of the relationship between research
objectives and design choices, and the need to make them carefully.

Meaning: The objective of the game was to research the preferences
of house owners and their willingness to invest in flood protection
measures. To make it more interesting for players (the ‘respondents’), a
learning goal could have been added. In this situation, this was a con-
flict, as the research was on existing behaviour, and in a learning game,
participants are supported to change their behaviour. The researchers
decided not to focus on a secondary learning objective. At the same time,
they were aware that while playing Where to Move, players will learn
about flood protection and its measures.

Play: Where to Move is a board game due to limited resources. To
learn about the preferences of house owners, the players represent house
owners and could decide where to buy a house and how to adapt the
house. As the future is uncertain, just as the available measure and it
effects, the decision was made to somewhat realistically represent the
public and private flood measures, effects and prices. The measures not
mimic reality exactly, but on a scale of high, medium, low impact. As
one of the assumptions based on theory was that peer pressure could
play a role in decision making, Where to Move was developed as a
multiplayer game, even though the research focus was on individual
preferences. In this way, the decision-making process and social realism
could be high, while the physical realism was lower to increase play-
ability, but still has the main characteristics of the reference system. As
consequence, data about the measures can say something about the type
of measures households prefer, but do not give insights in the exact
prices of the measures or the exact reduction of damage costs after a
flood.

The design of the Where we Move gives an illustration of several (of
the many) choices that have to be made by designers and researchers.
For each choice, the research objectives are leading and validity of the
instrument is important. This could negatively influence playability,
which is more important for entertainment games and learning games
than for research purposes. The mechanics of the game worked well, but
testing showed an administrative burden for players. As the researchers
wanted to play the game more often, they decided to invest in a sup-
porting digital tool to facilitate data collection.

7.3. Empirical cycle

The Where to Move game has been played several times by students
interested in water management and from people of a municipality in
the Netherlands (Van Leiden, 2023). Both groups are slightly different
from the real target group (home owners). An introduction of the role
was part of the briefing of the game. What was excluded on purposes was
the focus on public and private flood measures to avoid framing the
participants. After the game play, participants were told about the
research objective (approved by Human Research Ethics Committee).

For a comparison between informed and less informed home owners,
the researchers had two instances of the game: one with complete in-
formation about the effects of the measures and one where the effects
are only visible after implementation. Assuming other variables can be
considered as constant, the outcomes can be compared. Data analysis
has been limited to descriptive analysis due to the limited number of
sessions. From the descriptive data, we learned that households prefer
the ‘old’ grey measures, such as dike protection and one of the reasons
was the lack of information about the private measures (Van Leiden,
2023).

Although this example is not directly related to project management,
the outcomes could be used in the development of flood management
projects for municipalities. The gaming sessions provided information
about the preferences of inhabitants, which can be used in a strategy to

inform the public.

8. Discussion

New research approaches in project management focusing on both
“[…] human factors and intricate relationships between project com-
ponents […]” are needed (Ackermann and Alexander, 2016, p. 891). It is
precisely these components and their relationships, highlighting the role
of the human factor, that can be understood under socio-technical sys-
tems. Research on complex socio-technical project management requires
both a quantitative and qualitative focus (mixed method). Serious games
are a useful and meaningful tool for analysing and designing these
(Klabbers, 2006; Lukosch et al., 2018).

Serious games can be used in project management to enable rich data
collection while proving an engaging and meaningful experience. Using
games as a research method, comes with several advantages. They
provide a more fundamental understanding of complex socio-technical
systems, considering the role of human beings (Klabbers, 2006) and
represent a safe environment (Wang et al., 2019) addressing scenarios
whose analysis in the real world can be very resource-intensive (Levy
et al., 2018). They enable a rich collection of data (Lukosch et al., 2015),
while at the same time providing a meaningful and fun environment for
the participants and high ecological validity (Washburn, 2003; Yian-
nakoulias, 2022). In addition, serious games can help to reduce exper-
imental cofounds by integrating assessments as part of the game (Levy
et al., 2018). These results show a number of crucial advantages in
comparison to other methods, but to the best of the authors’ knowledge,
there is no holistic and structured approach that focuses on the devel-
opment of research games. Although the value of games as a research
method is widely recognized, how games are developed as a research
tool has become an increasingly important question, which leads to the
call for structured approaches (Lukosch, 2018; Gómez-Maureira et al.,
2022; Monteiro-Krebs et al., 2024). The Game Research by
Design-Approach meets this demand. The present article provides
guidance on design decisions that will have a significant impact on the
use of games as a research method.

Careful design and implementation are important regarding the use
of serious games as a research method in project management. This can
be initiated by the structured approach presented in this article. When
used as a research method, serious games are a valid tool for generating
rich quantitative and qualitative data in project management. This is
possible because serious games themselves are simplified models of re-
ality to simulate complex project management systems and their real-
world challenges. However, the success of this approach also depends
on the careful consideration of some limitations.

A research game has many degrees of freedom, which means that the
game creates a space in which players can interact. Through actions and
interactions, the game can move in directions that are not always
controllable in advance. According to Waern and Back (2017, p. 159),
“The player experience does not arise from the game as such, but from
the game session in which the player has participated.” In addition to
game design, there are many cofounding factors, such as “[…] how
players were recruited to the study and with whom they are teamed up”
(Waern and Back (2017, p. 159). Furthermore, the influence of the
facilitator on the interaction of the player and between the players must
be considered. All this leads to research game sessions with a “large
number of variables that are hardly to be controlled in a dynamic situ-
ation of game play” (Lukosch et al., 2018, p. 284). In order to use games
as a valid research tool, it is important to control and standardize session
parameters as much as possible. Our advice is therefore to use a trian-
gulation of data collection and apply a mixed method approach to in-
crease the validity and reliability of the collected data. Further, we
mainly focussed on games that are played in a (semi-)controlled envi-
ronment with a facilitator. If you are developing a game for research
purposes that will be distributed online and needs to be played by many
participants in order to collect enough data, additional attention needs
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to be paid to promoting the game and keeping participants involved.
Lieberoth et al. (2014) used the behavioural chain for online partici-
pants based on Fogg and Eckles (2007) to design the game approach.

Another challenge is the alignment of data collection and game play.
For realistic behaviour, participants need to be immersed in the game
play and stay in the magic circle. Asking them to complete question-
naires or other forms could break this ambiance. Data collection using
in-game parameters and game outcomes (e.g., log files) is generally
easier to implement in digital or hybrid games. One idea for analogue
research games might be to define the process of data collection as part
of the game play. Therefore, it is recommended to design the game and
experimental set-up integral. Another point of discussion related to the
behaviour of players is that participants are aware that they are playing
a game and act in a safe environment. Therefore, they could behave in a
different way, by for example taking more risks, or do something
different than normal just to explore the effects. The debriefing can be
used to validate these actions, and this feedback can be used for the
interpretation of data (van den Hoogen et al., 2016).

Generally, games are a relative expensive research method in com-
parison to interviews or questionnaires. The development of the game
itself costs time and money, also organising sessions and the time in-
vestments of the participants is higher. Compared to real world exper-
iments and living lab kind of methods, games have the advantage of
being less expensive and in a safe environment, however, researchers
need to have the resources to make it possible. Using existing serious (or
entertainment) games and adapt the game slightly for the research
purposes, reduces the investment in the design cycle. Another option is
to add a learning objective to the research game, but this must be done in
a balanced way so that the learning objective does not interfere with the
research associated with the game. In research games, you want to
simulate reality as it is or to explore a future situation, in learning games,
you want to steer the participants to apply new knowledge or practice
specific skills, which is maybe not their natural behaviour. Finally, in
some situations it is already useful to use a playable prototype of the
game to collect data. The finishing touch of the game is very time
consuming and contribute maybe less to the objectives of the research.
As the design team is involved in the sessions, the game could be good
enough for the research purpose.

The discussed Game Research by Design-Approach is another tool in
the researchers’ toolbox to collect and analyse data, but also provides
best practices for designers as well as practitioners.

9. Conclusions

The Game Research by Design-Approach provides a holistic and
structured approach focusing on three cycles. In addition to the research
problem definition, the aim of the theoretical cycle is to derive re-
quirements for the game and experimental set-up. In the design cycle
(research question 1 and 2), the development of a valid research game,
but also the preparation and associated testing of all elements of the
experimental set-up (e.g., use of quantitative and qualitative measure-
ment) is done. This forms the basis for use in various sessions as part of
the empirical cycle (research question 2) to enable data analysis and
interpretation of results so that research questions can be answered and
conclusions drawn. The Game Research by Design-Approach offers a
structured way that can be used by researchers, practitioners and
designers.

By considering all steps of the structured Game Research by Design-
Approach, specific requirements for the development and use of
research games can be derived.

9.1. Theoretical cycle

At the end of the theoretical cycle, the research question must be
derived. If this is not the case, the theoretical background and the
definition of the research problem need to be further explored (iterative

procedure). In accordance with Levy et al. (2018), it is essential to know
what the research question is before developing or adapting a game.
Translating the results from the theoretical (research questions) into the
design cycle (game elements, mechanics, and/or interface) is one of the
biggest challenges, but must be done with absolute care (Levy et al.,
2018; Wetzel et al., 2019). It is important to consider which variables to
measure and how to answer the research question, and to what extent
the data can be collected through certain elements or mechanics in the
game.

9.2. Design cycle

At the end of the design cycle, both the research game and research
instruments must be developed and elaborated. The aim should not be to
develop a perfect game. The game just has to be good enough to moti-
vate the participants to play it and at the same time enable the collection
of data (Levy et al., 2018). In addition to the development of the
research game, the development of the experimental design must be
completed and well-integrated in the game design. As gaming can be
understood as a mixed method research approach, not only in-game
data, but also qualitative data can be measured (Monteiro-Krebs et al.,
2024). When transitioning from the design to the empirical cycle, it is
important that the variables are precisely operationalized and that the
game has been checked for validity. A test session is also recommended
to familiarise yourself with the game and session procedures.

9.3. Empirical cycle

The empirical cycle ends with collected data and their analyses to be
able to link drawn conclusions back to the theoretical cycle.

The use of games as a research tool has great potential as games are
the only method that can combine people’s behaviour and reaction in a
simulated environment based on a reference system. The immersive
environment encourages participants to behave realistically, and feed-
back from the game and other participants in a multiplayer game also
provides insight into how people take this feedback into account. This is
interesting for project management when it comes a) to acquiring soft
skills as well as conceptual knowledge (Geithner and Menzel, 2016), b)
to promoting systems and critical thinking (Barnabè et al., 2023), and c)
to training how to react to and in unpredictable situations (risk man-
agement; Annunziata et al., 2024). Often, students are tested in these
studies. In future research, and taking into account the approach defined
in this paper, more research with experts from the field of project
management would be desirable. Several examples also demonstrate the
added value of using games as a research method (Meijer, 2009; Kur-
apati, 2017; Freese et al., 2020). Although the potential of serious games
is recognized by several researchers and more examples are becoming
available, the use of games for research purposes is still an unexplored
area. This article is a first step to a holistic and structured approach and
further research is necessary to make use of this approach in project
management and give more detailed guidelines about setting different
design choices and empirical steps. Step-by-step more knowledge and
experience are needed to improve the quality of data collection and to
combine results from different instruments. In the future, each step of
each cycle could be further elaborated and the results made available in
the form of a checklist.
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