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SUMMARY
Sustainability challenges are characterised by complexity and uncertainty; they are dynamic, contextual,
changing over time, and involve multiple actors with different (oftentimes contradicting) interests and
perspectives. Therefore, solutions to sustainability issues should be multiple, flexible, and resilient. For these
reasons, soft systems thinking can be seen as a key competence in education for sustainable development
for learning how to tackle these challenges. A soft systems approach to sustainability focuses on the
exploration of multiple options and the enablement accommodations among diverse stakeholders rather
than the establishment final solutions. In order to stimulate soft systems thinking, education for sustainable
development should employ alternative educational methods in line with the premises of the soft systems
approach, and game-based learning has the potential to be one of these. Serious games are in fact flexible
tools which can make use of various components to be tailored around desired learning outcomes; and they
are mainly adopted for their contribution to interdisciplinary topics requiring critical thinking, group
communication, and decision making.
The purpose of this thesis is to investigate what are specific elements of game-based learning that can be
functional for stimulating soft systems thinking-related outcomes, how these come at play during the
implementation of a serious game, and how their effectiveness can be evaluated.
In order to answer the research questions, a conceptual and an empirical phase were combined. Firstly, the
analysis of literature reviews on soft systems thinking and game-based was conducted to develop an
evaluation framework for serious games aiming at stimulating soft systems thinking. Secondly, a serious
game on the Sustainable Development Goals was implemented with two different groups of students, and
its outcomes assessed with the application of the evaluation framework.
The results of the conceptual analysis indicate what specific components of game-based learning are in line
with the soft systems approach and how these can be included in the design of serious games with regards
to: learning theories, game characteristics, instructional content, players characteristics, players experience,
learning activities, and learning outcomes. The development of the evaluation framework provides an
overview of these elements and indications on how to assess their contribution to soft systems thinkingrelated outcomes. The results of the empirical analysis overall indicate a positive relationship between the
game-based learning activity and the stimulation of soft systems thinking, with the exception of one affective
learning outcome. Moreover, the analysis of the game sessions provides additional insights on the effects of
the interaction of game components.
In conclusion, the study presents new learning points on how specific elements of game-based learning can
contribute to stimulate soft systems thinking in education for sustainable development. Moreover, insights
are provided on the potential application of the framework for the purpose of designing and evaluating
serious games on soft systems thinking.
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1. INTRODUCTION
The field of Sustainable Development (SD) is characterized by high levels of complexity and uncertainty.
Sustainability challenges are dynamic, continuously changing over time, and contextual; they can assume
different configurations at the global, national, regional, and local level, while having transboundary
implications (Dlouhá et al., 2019). Moreover, these challenges concern different values, actors, and domains,
therefore requiring collaboration and interdisciplinarity across sectors to address conflicting interests and
dynamics. For these reasons, solutions to sustainability issues need to address the interconnections between
different dimensions (e.g. ecology, society, economy) as ever changing and malleable to many alternative
adaptations (Hiller Connell et al., 2012). In other words, successful sustainability strategies should be flexible,
resilient, and responsive (Frisk & Larson, 2011); thus requiring a combination of skills and competences such
as collaboration, creativity, and decision-making, to enable the exploration and ideation of multiple solutions.
SYSTEMS THINKING APPROACHES
In order to address sustainability challenges, systems thinking is often considered as a key competence in
education for sustainable development (ESD) to stimulate students’ capacity to deal with the inherent
complexity of this field. A systems perspective is relevant to address sustainability because of its focus on
interconnections and interdependences between areas, where decisions in different domains affect each
other (Frisk & Larson, 2011).
Systems thinking in general is considered as a framework for seeing interrelationships and patterns of change
rather than things and static “snapshots” (Senge, 1900, cited by Calwell, 2012). However, there exist different
ideas of what constitutes a system and its boundaries. Consequently, approaches and means for analysing
and responding to sustainability issues are multiple and depend on the conceptualization of systems that is
adopted (Porter & Còrdoba, 2009). The main varieties of systems theory that have been elaborated refer to
hard, soft, and critical systems thinking (Jackson, 1991).
The nature of systems theories adopted in different fields and studies is not always stated clearly, and often
goes unrecognized (Porter & Còrdoba, 2009). Nonetheless in some cases, the hard approach seems to
implicitly underlie the elaboration of sustainability indicators, assessments, and methods for the
identification of interconnections between SD areas, with a series of consequences. For example, Turcu
(2013) describes how in the field of urban sustainability, expert-led or top-down models tend to include
‘scientific’ and quantitative indicators to define complex and dynamic systems, and by doing so, they miss
what is important for local communities. Similarly, Birkeland (2012) argues that key sustainability strategies
in urban ecology, ecological design, and environmental ethics, reflect closed systems thinking, and that
‘design’, in the sense of open systems thinking, is needed to increase future options and multiple benefits
across scales. Moreover, several studies implementing various methods for analysing interconnections in SD
through the framework of the Sustainable Development Goals (SDGs) 1, maintain an implicit hard systems
approach. These studies adopt models of analysis such as conceptual modelling, computational intelligence,

In 2015, UN member states adopted a set of Sustainable Development Goals (SDGs) as a reference goals for the
international development community for the period 2015-2030. The 17 goals and 169 targets form an agenda for
sustainable development that includes economic growth, social inclusion, and environmental protection (UN, 2015a).
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mapping, and (keyword) network analysis to study interconnections between SDGs’ targets, and they
conclude that, despite the methods used, many potential interconnections between SD areas and
perspectives are not made visible by these analyses (Le Blanc, 2015; Vladimirova & Le Blanc, 2016; Lim et al.,
2018; Stafford-Smith et al., 2017). Here I argue that the outcome of these studies is influenced by an
underlying hard systems perspective which assumes that interconnections and synergies between SD areas
are given and can be objectively identified by means of analyses. For example, conceptual modelling and
keyword analysis require setting precise definitions for the topics analysed and lead to the identification of
interdependences among areas based on those definitions. By doing so, alternative interpretations of the
topics, which are not captured by the established definitions, are excluded in these analyses.
While the hard systems approach assumes that a system can be understood unequivocally by defining precise
objectives to which well-tested techniques are applied (Checkland & Haynes, 1994), the soft approach
assumes that complex systems cannot be dispassionately managed by objective observers to find final
solutions (Cundill et al., 2012). Instead, the complexity of systems can be explored through a process of
learning; and accommodations, rather than final solutions, can be enacted (Winter, 2000; Checkland, 1985).
Given the complexity and uncertainty characterizing SD, and the fact that solutions are multiple, flexible, and
involve various stakeholders with differing values and beliefs, sustainability issues pertain to the field of soft
systems (Paliwall, 2005; Skaburskis, 2008, cited by Hiller Connell et al., 2012).
According to this perspective, answers to sustainability challenges cannot be based on the establishment of
unequivocal definitions of issues and by the search for optimal solutions. Instead, they should rely on the
exploration of multiple options which are, in the end, dependent on those who participate to their
elaboration.
GAME-BASED LEARNING IN EDUCATION FOR SUSTAINABLE DEVELOPMENT
In the context of ESD this requires the design and adoption of educational methods that are in line with the
premises of the soft systems approach. Such methods should focus on stimulating systems thinking
competences for developing students’ capacity to collaboratively investigate the complexity of SD, and
elaborate alternative futures (Hofman-Berghol, 2018). Some examples of new forms of education and
learning aiming to develop capacities of individuals and communities for meeting the sustainability
challenges are: transdisciplinary learning, transformative learning, anticipatory learning, collaborative
learning and, social learning (Wals, 2011). As another alternative form of education, I argue that game-based
learning can represent an effective learning method in ESD, in particular for the stimulation of soft systems
thinking.
Gaming simulations can provide educational experiences by stimulating cooperation, problem-solving, selfdirection, and real-time simulations (Kriz, 2010), all of which are also considered relevant elements of
systems learning. Serious games are in fact mainly adopted for their contribution to interdisciplinary topics
where skills like critical thinking, group communication, debate, and decision making are important (Pivec et
al., 2003).
By examining the two bodies of literature on game-based learning and soft systems thinking, several parallels
can be found between the learning processes that can be triggered by serious games, and the learning
outcomes related to soft systems thinking. However, only few studies address the potential of serious games
for systems learning and they do not adopt an explicit soft perspective, or a focus on sustainable
7

development. Moreover, they do not provide a systematic overview on how the process of game-based
learning can be structured in all its elements for delivering soft systems thinking-related learning outcomes.
It is therefore evident that features of serious games can be functional for the stimulation of soft systems
thinking outcomes; however, more should be studied on how the entire structure of game-based learning
activities can be tailored around soft systems thinking. The aim of this research is to fill this gap by analysing
the potential of game-based learning for stimulating soft systems thinking in the field of sustainable
development. Therefore, the central research question of this study is:

CRQ: How does game-based learning stimulate soft systems thinking?
In order to answer this question, this research focuses firstly on the development of an evaluation framework
for identifying a characterization of game-based learning elements that is in line with the soft systems
perspective. Secondly, a case study is conducted to apply the evaluation framework on a serious game, and
to empirically investigate elements of game-based learning for the stimulation of soft systems thinking.
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2. THEORETICAL FRAMEWORK
2.1.

GAME-BASED LEARNING

Game-based learning describes and environment in which instructional content is paired with game
characteristics to enhance knowledge and skills acquisition, and in which game activities involve problem
solving and challenges that provide players/learners with a sense of achievement and motivation (Qian &
Clark, 2016; Pivec, 2007; Garris et al., 2002). Game-based learning can be distinguished from other
educational methods for various reasons. Serious games allow coupling the provision of instructional
knowledge with the stimulation of soft skills such as critical thinking, creative problem solving, and teamwork;
moreover, these aspects are combined with elements of playfulness which can contribute to enhancing
motivation and engagement. Finally, the flexibility of games design entails that serious games can be tailored
differently according to their desired learning outcomes (Madani et al., 2016; Plass et al., 2015).
The means through which the process of game-based learning occurs is serious games. The effectiveness of
serious games is not universal for all kinds of educational purposes, it depends on the design and components
of each game, and on the context of their application (Madani et al., 2016). In fact, the development of
serious games as learning activities is characterized by an adaptive design process where different theories
of learning, game principles, and components can be applied to deliver educational activities according to
the desired learning outcomes, and the field of education (Plass et al., 2015). The design of a serious game,
and players’ characteristics which are relevant for the context in which it is played (e.g. cultural background,
gender, age, educational level), can influence the playing process, which in turn has an impact on the learning
outcomes of the activity (ibid.). It is therefore possible to identify four main elements in serious games that
play a role in the process of game-based learning:
•

•

•

•

Games design is defined by a combination of components such as game mechanics, rules, incentive
systems, etc, which can assume different characterizations according to the learning theory that is
adopted for stimulating desired learning outcomes (Plass et al., 2015).
Gameplay (i.e. the process of playing the game), in serious games is described by Plass et al. as a
circular structure consisting of three key elements: a challenge, a response and a feedback; these
generate a loop where the feedback stimulates a new challenge which provokes a new response
(2015). The way the process of feedback, challenge, and response unfolds while participants play a
serious game, is influenced by the specific configuration of game components that has been
determined in the design.
Players’ characteristics refer to individual differences among players such as their prior knowledge and
experiences, which can have an influence on gameplay (Kiili, 2004). These can include human and
sociocultural factors such as age, gender, cultural background, socio-economic status, cognitive and
emotional development, educational level, etc. (Plass et al., 2015; Girard et al., 2013).
Game-based learning is characterized by defined learning outcomes (Plass et al., 2015). As previously
mentioned, serious games are highly adaptive tools that can be designed based on virtually any model
of learning (ibid.). For this reason, the definition of learning outcomes is functional for determining an
effective configuration of game design features and, in turn, the process of playing’ so that they can
serve the desired learning outcomes.
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GAME-BASED LEARNING AND SOFT SYSTEMS THINKING
Game-based learning has the potential to contribute to stimulate soft systems thinking. This could be
achieved by adopting learning theories and game principles to design serious games, that are in line with the
soft systems perspective, and with characteristics of serious games that can enhance the learning process.
Some studies addressing the role of serious games for systems learning mention the importance of game
elements such as active participation, engagement, exchange of perspectives, problem-solving, simulation of
authentic situations, collaboration, and testing of alternative solutions to complex problems (Dieleman &
Huisingh, 2006; Kriz, 2010). Even though these studies do not directly refer to the soft systems perspective,
most of the contributions of serious games for systems thinking which they identify can be related to
principles of the soft theory. For example, Dieleman & Hiusingh problematize how we lack of cognitive tools
to comprehend systems, while on an emotional and intuitive level we are able to apprehend and experience
complex systems; here they point out that games dealing with ‘systems behaviour’ are tools that can be used
to apprehend complex systems by providing experiential insights (2006).
GAME-BASED LEARNING IN EDUCATION FOR SUSTAINABLE DEVELOPMENT
As mentioned in the previous chapter, sustainable development can be considered as pertaining to soft
systems because of its intrinsic complexity and uncertainty, which make for sustainability solutions to be
multiple and flexible. Accordingly, the relevance of game-based learning in this field is given by its potential
for the stimulation of soft systems thinking.
In the context of ESD, the need for a soft systems perspective refers to the debate between instrumental and
emancipatory education. Here, on one hand the instrumental approach focuses on the establishment of
preferred behavioural outcomes, and it aims at changing students’ behaviour accordingly, by adopting
educational interventions (e.g. raising awareness, influencing social norms) (Wals, 2008). On the other hand,
the emancipatory approach focuses on developing learners’ competences to cope with uncertainty,
undefined situations, and diverging norms, values, interests, and reality constructions (Wals, 2011).
The soft systems perspective and the emancipatory approach in ESD have in common the focus on enhancing
students’ capability to deal with complexity by means of inquiry and collaboration in the face of a world that
is continuously changing. The literature on emancipatory education for SD addresses the need for adopting
alternative forms of education and learning to develop the capacity to meet the challenges of sustainability
(Wals, 2011). In this sense, game-based learning could be considered as an alternative form of education and
serve the emancipatory approach by delivering educational activities which are not only focused on the
passive transmission of instructional content, and instead combine this with the stimulation of skills and
competences related to soft systems thinking.
In this research game-based learning is investigated as a process of learning through which stimulating soft
systems thinking in ESD. This is done by analysing the elements of game-based learning described in this
chapter, and by relating them to the soft systems theory, for understanding the dynamics through which soft
systems thinking can be stimulated. Moreover, the potential of game-based learning for soft systems thinking
is empirically assessed through the analysis of a case study concerning the implementation of a serious game.
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2.2.

SYSTEMS THINKING

Systems thinking in general is considered as a framework for seeing interrelationships and patterns of change
rather than things and static “snapshots” (Senge, 1900, cited by Calwell, 2012). A systems approach to
sustainability entails considering the various agents interacting in the world as systems (Clayton & Radcliffe,
2016). However, there exists different ideas of what constitutes a system and its boundaries, and this entails
different ways of analysing and responding to sustainability issues depending on the conceptualization of
systems adopted (Porter & Còrdoba, 2009).
SYSTEMS THINKING THEORIES
The main systems theory varieties that have been elaborated refer to critical, hard, and soft systems thinking.
The hard perspective is mainly associated with areas in which it is assumed that systems complexity can be
engineered to achieve clearly defined objectives, and this can be done through defined decision taking
procedures and tangible measures of performance (Flood & Ewart 1993, cited by Paliwal, 2005). The critical
perspective focuses on critical inquiry and intervention in problem situations characterized by asymmetry of
power and resources. To do so, it enables the examination of underlying value assumptions present in such
situations and their implications (Maru & Woodford, 2000). Finally, the soft perspective rejects the idea that
the complexity of the world can be captured by models, and it assumes that the world is problematical but
it can be explored through learning processes leading to accommodations rather than final solutions
(Checkland, 1985).
SYSTEMS THINKING IN EDUCATION FOR SUSTAINABLE DEVELOPMENT
In the field of sustainability, and more in particular in ESD, systems thinking theories have been widely
adopted as both a paradigm to look at the complex world of SD and, consequently, as a strongly agreed upon
competence for students as future professionals in this field (Frisk & Larson, 2011; Wiek et al., 2011; Cassell
and Nelson, 2010). Within the debate between instrumental and emancipatory ESD, the role of soft systems
thinking relates to the emancipatory approach. Accordingly, adopting an explicit soft perspective in ESD,
rather than a hard one, would contribute to the shift from teaching about methods and tools on how to find
and measure perfect solutions, to training students on how to deal with complexity, how to explore and
elaborate in a participatory manner potentially infinite solutions, and how to take decisions on which ones
to adopt. This is supported by the focus that both emancipatory ESD, and soft systems theory have on
multiple concepts: the process of collaboration and inquiry between different perspectives for making sense
and finding ways to improve real-world situations (Checkland, 1994; Wals, 2008); the process of sensemaking of individuals and groups which, through dialogue and communication, creates intersubjective
interpretations of the world (Caldwell, 2012; Kriz, 2010; Wals, 2008); and the importance of active
participation and self-direction (Kriz, 2010; Wals, 2008).
THE ROLE OF DIVERSITY
Both literatures on ESD and soft systems thinking highlight the relevance of interdisciplinarity and the
convergence of multiple perspectives for addressing sustainability challenges. It is widely agreed on that ESD
requires multidisciplinary collaboration for students to make connections between different domains and to
be able to bridge different professional cultures, traditions, gender differences, and ages (Dieleman &
11

Huisingh, 2006). Numerous reviews on the competences needed for dealing with sustainability challenges
point out the importance of integrating different perspectives in the process of learning both in terms of
multidisciplinarity and multiculturality (de Haan, 2010; Frisk & Larson, 2011; Cruickshank & Fenner, 2012;
Dlouhá et al., 2019). This is required by the complexity characterizing the realm of sustainable development,
which involves several layers of interconnections between disciplines, areas, values, and interests, and the
uncertainty given by the coexistence of multiple and often conflicting perceptions. Similarly, one of the key
points of soft systems theory is that many interpretations of a declared purpose are possible, and therefore
they need to be declared (Checkland, 2000, cited by Cundill et al., 2012). Especially in the case of social
systems, the diversity of factors such as roles, norms and values is critical and should be addressed in the
process of decision making towards purposeful action (Clayton & Radcliffe, 2018).
The role and influence of multiple perspectives (i.e. the concept of diversity) is addressed in this study by
implementing and assessing a serious game on the SDGs, with the participation of two groups of students
characterized by different levels of diversity in terms of cultural background and major of study. The
comparison of the results of the two groups playing the serious game, is used for analysing the influence of
diversity on the game-based learning activity. This element follows the assumption that a higher level of
multidisciplinarity and multiculturality would enhance learning outcomes related to soft systems theory.
According to this assumption, the inclusion of these diversity variables into the learning activity, would
enhance the emergence of multiple strategies for addressing sustainability challenges, and game elements
would facilitate the accommodation of solutions among them. Therefore, with regards to the role of players’
features for game-based learning, the variable of diversity is included in the research as a relevant factor
dependent on players’ characteristics which could influence the learning outcomes of the serious game.
2.3.

CONCEPTUAL FRAMEWORK

The following figure [Figure 1] presents the conceptual framework reporting the relationship between the
theories described in this chapter. The process of game-based learning is disaggregated into game design,
gameplay, and players’ characteristics. Here, game design and players’ characteristics are the elements
influencing the dynamics occurring during gameplay which, in turn, determines the learning outcomes, which
are defined by soft systems thinking. The research design and the research questions of the study are based
on the elements presented in this framework and have the aim to explain the relationship between the
process (game-based learning) and the outcome (soft systems thinking).

Figure 1: Conceptual framework
12

2.3.1. RESEARCH QUESTIONS
The central research question of the study aims at investigating the potential of game-based learning for
stimulating soft systems thinking.
CRQ: How does game-based learning stimulate soft systems thinking?
In order to address the different elements of game-based learning, and to analyse them from the perspective
of the soft systems theory, three sub-research questions (SRQ 1a, 2a, 3a) address the identification of
components of serious games for stimulating soft systems thinking, and these are then used for developing
the criteria embedded in the evaluation framework. Therefore, these first three sub-research questions
investigate conceptually the process of game-based learning.
SRQ1a: What components of game design can stimulate soft systems thinking?
SRQ2a: What components of gameplay can stimulate soft systems thinking?
SRQ3a: What learning outcomes are related to soft systems thinking?
Subsequently, in order to complement the initial conceptual analysis with empirical evidence, the next subresearch questions (SRQ 1b, 2b, 3b) address the implementation of a case study in which the evaluation
framework previously developed is applied to a serious game on soft systems thinking. The final sub-research
question (4b) concerns the impact of players’ characteristics on the learning outcomes.
SRQ1b: What components of game design for stimulating soft systems thinking are adopted by the
serious game?
SRQ2b: What components of gameplay contribute to stimulating soft systems thinking?
SRQ3b: What learning outcomes related to soft systems thinking are stimulated by the serious game?
SRQ4b: What is the impact of players’ characteristics on the stimulation of soft systems thinking?
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3. RESEARCH DESIGN
FOCUS OF THE RESEARCH
The aim of the research is to investigate the potential of game-based learning as an educational method to
stimulate soft systems thinking in the field of education for sustainable development. In order to answer the
research questions, first, literature-based reviews are conducted and analysed to develop the evaluation
framework for assessing elements of game-based learning. The framework is then applied to the case study
in which a serious game on the SDGs is implemented with two groups of university students. The
development of the evaluation framework contributes to identifying elements of serious games which are in
line with the principles of soft systems thinking, and thus that have the potential to stimulate related learning
outcomes. The application of the evaluation framework to the serious game contributes to examining
empirically how the game-based learning activity unfolds, and how (and which) learning outcomes are
stimulated. The relevance of the serious game adopted in this research is given by its focus on sustainable
development topics and on the centrality of soft systems thinking for its desired learning outcomes.
The serious game is implemented in two sessions, with two groups of students presenting different levels of
diversity in terms of cultural background and major of study. The comparison of the analyses of the two game
sessions contributes to answer the sub-research question 4 by examining whether and to what extent the
diversity of the groups playing the game influences the process of playing and the learning outcomes.
OPERATIONALISATION OF RESEARCH QUESTIONS
The research design has the aim to answer the central research question on how game-based learning can
stimulate soft systems thinking. Here, game-based learning is seen as the process through which attaining
the outcome of soft systems thinking. The implementation of this research contributes to understanding the
dynamic of the relationship between process and outcome [Figure 2].

Figure 2: conceptualization of CRQ

In order to operationalize the investigation of the central question, and to examine the link between the two
concepts, the research is divided into two phases:
1. Conceptual analysis: during the first phase, stemming from the analysis of the literature reviews’ results,
the evaluation framework is developed for assessing elements and components of serious games for soft
systems thinking.
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This phase contributes to answering the sub-research questions 1a, 2a, and 3a by providing guidance for
evaluating elements and components of serious games in relation to soft systems thinking.
2. Empirical analysis: during the second phase, the evaluation framework is applied to a serious game on
the SDGs, implemented twice with different groups of players.
The results of the evaluation of the game sessions are then analysed for answering the sub-research
questions 1b, 2b, and 3b. Moreover, the results of the two groups playing the game are compared to
answer the final sub-research question (4) addressing the impact of diversity.
The following figure [Figure 3] presents the conceptualization of the research design according to the phases
described above.

Figure 3: Conceptualization of research design and sub-research questions.

3.1.

RESEARCH METHODS

3.1.1 PHASE 1: LITERATURE REVIEW
As described in the first chapter, the process of game-based learning is characterised by the flexibility of
serious games as tools that can be adapted to different learning outcomes. In the context of this research,
the development of the evaluation framework has the aim to elaborate a tool for assessing whether a serious
game, made of its defining elements and their components, is in line with soft systems theory, and thus has
the potential to stimulate soft systems thinking. In other words, the evaluation framework contributes to
analyse the characterization and the adaptation of serious games according to criteria that pertain to the soft
systems theory.
15

In order to elaborate the framework for evaluating the adoption of soft systems-related principles into a
game-based learning process, two literature reviews are conducted at different stages:
1. Firstly, the literature on soft systems theory is reviewed, in general and in relation to learning, for
identifying its core principles and characteristics. The aim of this first stage is to create a review of the
main elements and principles of soft systems thinking which are then used as a reference for the
development of the evaluation framework.
The search terms of this initial literature review conducted on Scopus include: ‘soft systems theory’ OR
‘soft systems thinking’ (included in titles) for identifying the core principles and elements of the theory.
Then the same search terms are associated with the keywords ‘education’, ‘learning’, ‘sustainability’, OR
‘sustainable development’. The aim of this second search is to complement the review of soft systems
theory in general, with insights on its relationship with the topics of learning and sustainability.
2. Secondly, the literature on game-based learning is reviewed in order to identify the components of game
design, gameplay, players’ characteristics, and learning outcomes, and the relationships between them.
Here, the different perspectives on how serious games’ components can be configured together are also
reviewed (e.g. what are different types of facilitation styles, instructional material, feedback strategies,
learning theories, etc.). The result of this stage is an overview of the elements, and their associated
components, and perspectives, that can be incorporated into serious games.
The search terms of this second review conducted on Scopus include: ‘game-based learning’, OR ‘serious
game(s)’ (included in title), in combination with the search terms ‘game design’, ‘game circle’, ‘game
cycle’, ‘learning outcomes’, ‘evaluation’, ‘player(s)’ characteristics’, ‘player(s)’ features’, ‘player(s)’ traits’,
‘human factors’, OR ‘soft systems thinking’ (included in abstract and/or keywords). The abstracts of the
search results are then analysed for selecting the studies that directly address at least one of the gamebased elements concerning the research. As a result of this review, an overview of the components of
each game-based learning element is elaborated, including the various ways in which they can be
configured in a serious game.
In order to elaborate the evaluation framework, the components of game-based learning identified are
analysed using the core principles and characteristics of soft systems theory as a point of reference. By doing
this, components and criteria for evaluating serious games included in the framework are adapted to the soft
systems theory. As example, ‘the role of the facilitator’ is one of the components of serious games emerging
from the review of game-based learning, together with the description of several styles of facilitation; the
inclusion of a specific characterization of a facilitation style, is informed by the principles of soft systems
theory identified during the first review. This is done by analysing contradictions and parallels between the
different styles of facilitation and the definition and characteristics of soft systems theory.
3.1.2. PHASE 2: CASE STUDY
During the second phase of the research, a case study is implemented by employing a serious game on the
SDGs with two groups of university students. The evaluation framework previously developed to the two
game sessions in order to monitor and evaluate the integration of soft systems theory in the serious game,
and to empirically assess the stimulation soft systems thinking through game-based learning.
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THE SDGS BOARD GAME
The SDG board game adopted in the case study is one of the outcomes of the researcher internship with the
non-profit organization Compass Education. The concept of the game is centred around the Sustainable
Development Goals, the interconnections between them, and between the sustainability dimensions of
economy, society, nature and wellbeing. The desired learning outcomes of the game are based on the
stimulation of systems thinking, from a soft perspective, for the identification of diverse potential
interconnections between sustainability goals and areas. The rules of the game are based on communication
and on players’ exchange of perspectives on strategies for achieving sustainable development in different
sectors. The focus of this serious game on the soft systems approach, and the theme of the SDGs, determines
its relevance for this research.
The goal of this serious game is for players to create a systems in which the Sustainable Development Goals
are interconnected through a series of actions that can be related to four dimensions of sustainability
(economy, society, wellbeing, nature). To do so, players use action-cards which describe actions that could
be implemented by different stakeholders (Governments, NGOs, local communities, etc.). In order to gain
points players need to place their action-cards on the board where the system is created, and to be allowed
to play their cards they have to present an argument to the other players explaining why, according to their
perspective, such initiative could support one or more SDGs, and how the action relates to one of the four
sustainability dimensions. After players present the argument for their initiative, the other participants can
provide feedback on their reasoning to refine the argumentation if needed, and eventually they will vote
whether they agree or not on the action presented.
GAME SESSIONS AND PARTICIPANTS
The game is implemented two times, with two different group configurations, for the goal of this research.
Participants are Master’s and PhD students from Wageningen University. In the two game sessions, two
different groups (homogeneous and heterogeneous group) are formed and each is composed of 4 students.
Group 1 presents less players diversity in terms of cultural background and major of study, while group 2
presents more players diversity in terms of the same two variables. The level of diversity is minimized in one
group and maximized in the other one in order to compare the impact of diversity on the serious game.
The following tables [Tables 1a, 1b] illustrate the details of groups composition:
Homogeneous group
Player

Major of study

Cultural background

A

International Development Studies

Dutch

B

International Development Studies

Dutch

C

International Development Studies

British

D

International Development Studies

Dutch

Table 1a: Composition homogeneous group
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Heterogeneous group
Player

Major of study

Cultural background

E

Environmental Sciences

Chinese

F

Environmental Sciences

Austrian

G

Food Technology

Dutch

H

Communication, Health and Life Sciences

Dutch

Table 1b: Composition heterogeneous group

EVALUATION FRAMEWORK APPLICATION
The method of application of the evaluation framework depends on the format and dynamics of each serious
game. For example, the application of the evaluation framework to non-digital games can rely on the
observation of game play and/or face-to-face interviews. Whereas the application of the framework to
serious games on digital platforms could make use of other methods such as questionnaires that can be
handed in to players remotely.
Given the format and characteristics of this serious game, the methods applied are:
a) The analysis of the serious game handbook in which elements and instructions of the game are
described;
b) The observation of the gameplay sessions in situ and based on recordings;
c) The analysis of in-group debriefings.
During the two game sessions the researcher herself acts as the facilitator of the serious game and thus
directly observe the playing process; however, in order to systematically analyse the playing activity without
the distractions related to facilitating the game, the two sessions and the debriefings are videotaped to be
examined later on.
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4. LITERATURE REVIEW
4.1.

SOFT SYSTEMS THINKING

The aim of the literature review on soft systems theory is to identify core principles and characteristics of the
theory. These are then used for the development of the evaluation framework, by serving as a reference for
identifying and analysing the elements of game-based learning that can be functional for serious games with
learning outcomes related to soft systems thinking.
The literature review on soft systems theory highlights four leading clusters of concepts which are:
a) Characteristics of the context describe the circumstances in which people act within soft systems
thinking. These are characterised by multiple and diverse worldviews, perceptions, values, and
interests, which determine people’s purposeful action.
b) Characteristics of the problem refer to the complexity and uncertainty of ill-structured/defined
problems which are addressed through soft systems thinking.
c) Characteristics of the process describe the process of iterative inquiry that is used in soft systems
thinking for exploring complexity. This occurs through communication and is guided by the regulatory
principles of participation and inclusivity.
d) Characteristics of the outcome refer to the accommodation and subsequent change resulting from
the process. These are guided by the regulatory principles of feasibility and desirability.
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The following table [Table 2] presents the concepts described above and their related keywords identified in
the literature:
Concepts

Keywords

Source

Characteristics
of the context

Multiplicity, Variety,
Diversity

Multiple worldviews, solutions,
interests, perceptions,
interpretations, perspectives, values,
models - Qualitative/Obscure
goals/objectives - Human activity
systems - Subjectivity - Purposeful
action

(Balram & Dragićević, 2006); (Barry & Fourie,
2002); (Cundill et al., 2012); (Eijkman et al.,
2009); (Sankaran et al., 2009); (Petkov et al.,
2007); (Cavaleri, 1994); (Jackson, 1982); (Staadt,
2012); (Johnson, 2008); (Zexian & Xuhui, 2010);
(Khisty & Arslan, 2005); (Eriksson, 2003);
(Mathiassen & Nielsen, 2000); (Vukšić et al.,
2015); (Paliwal, 2005); (Checkland & Haynes,
1994); (Checkland, 2000); (Winter, 2000);
(Mahalepa & Goede, 2018);

Characteristics
of the
problem

Complexity and
Uncertainty

Uncertainty - Ill-defined/structured
world - Complexity

(Balram & Dragićević, 2006); (Barry & Fourie,
2002); (Cundill et al., 2012); (Eijkman et al.,
2009); (Sankaran et al., 2009); (Petkov et al.,
2007); (Cavaleri, 1994); (Staadt, 2012); (Paliwal,
2005); (Checkland & Haynes, 1994); (Checkland,
2000).

Characteristics
of the process

Iterative inquiry

Exploration - (systemic) Inquiry Iteration - Learning - (continuous)
Analysis - Circle/Cycle

(Balram & Dragićević, 2006); (Barry & Fourie,
2002); (Eijkman et al., 2009); (Petkov et al.,
2007); (Winter, 2000); (Cavaleri, 1994); (Jackson,
1982); (Mahalepa & Goede, 2018); (Staadt,
2012); (Zexian & Xuhui, 2010) (Khisty & Arslan,
2005); (Eriksson, 2003); (Vukšić et al., 2015);
(Checkland & Haynes, 1994); (Checkland, 2000).

Communication

Communication - Debate - Discussion
- Declaration

(Balram & Dragićević, 2006); (Sankaran et al.,
2009); (Winter, 2000); (Jackson, 1982); (Staadt,
2012); (Johnson, 2008); (Zexian & Xuhui, 2010);
(Eriksson, 2003); (Mathiassen & Nielsen, 2000);
(Checkland & Haynes, 1994); (Checkland, 2000).

Participation and
Inclusivity (regulatory
principles)

Collaboration - Participation Interaction - Engagement - Equal
say/importance - Transparency Accessibility - Inclusion

(Balram & Dragićević, 2006); (Barry & Fourie,
2002); (Cundill et al., 2012); (Eijkman et al.,
2009); (Jackson, 1982); (Staadt, 2012); (Collin,
2006); (Zexian & Xuhui, 2010); (Eriksson, 2003);
(Vukšić et al., 2015); (Checkland & Haynes, 1994);

Accommodation and
Change

Accommodations - Deliberation Decision making - Intervention Improvement - Change - Coping Regulation

(Balram & Dragićević, 2006); (Barry & Fourie,
2002); (Sankaran et al., 2009); (Winter, 2000);
(Cavaleri, 1994); (Mahalepa & Goede, 2018);
(Staadt, 2012); (Khisty & Arslan, 2005); (Eriksson,
2003); (Checkland & Haynes, 1994); (Checkland,
2000); (Petkov et al., 2007); (Johnson, 2008);
(Zexian & Xuhui, 2010);

Feasibility and
Desirability (regulatory
principles)

Feasibility and desirability

(Cundill et al., 2012); (Sankaran et al., 2009);
(Winter, 2000); (Staadt, 2012); [22]

Characteristics
of the
outcome

Table 2: Soft systems theory core concepts
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4.2.

GAME-BASED LEARNING

In the body of literature on game-based learning and serious games, several conceptual frameworks have
been elaborated to describe elements and stages of game-based learning activities. Within these
conceptualizations, different classifications are elaborated on what constitutes game design, gameplay (i.e.
the process of playing), and other features of game-based learning. Moreover, the terminology adopted
often varies among these frameworks (e.g. game features, game characteristics, game design elements,
game mechanics, game cycle, gameplay, game goals, game objectives, etc.). In order to gain a comprehensive
classification of game-based learning components for this research, a literature review is conducted. Through
this review, the different components of game-based learning addressed by studies on the topic are
collected, as well as the different strategies and theories on how these can be implemented in serious games.
Building on the input-process-outcome model of game-based learning of Garris et al. (2002) [Figure 4], the
components of game-based learning identified in the literature are re-elaborated in a new comprehensive
model [Figure 5].

Figure 4: Input-Process-Outcome game model (Garris et al., 2002)

GAME-BASED LEARNING ELEMENTS
This new conceptual model presents a classification emerging from the aggregation of game-based learning
elements identified in the literature, and these include: learning theory, game characteristics, instructional
content, player characteristics, learning activity, player experience, and learning outcomes 2.

2

See appendix A for full classification of game-based learning elements and their components
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Figure 5: Input-process-outcome model of game-based learning revised.

This new model maintains the subdivision into input-process-outcome. These are here underpinned by the
establishment of a learning theory which represents the theoretical foundation of a serious game. The input
component, next to game characteristics and instructional content, presents the addition of player
characteristics. The process component is reframed to include learning activity and player experience. Finally,
the outcome component is based on the learning outcomes related to a specific serious game.
The elements included in the revised input-process-outcome model are described in the following list:
a) Learning theory
The importance of establishing theoretical foundations for the effectiveness of game-based learning has
been stressed by many researchers in this field (Wu et al., 2012). For this reason, serious game design should
be underpinned by learning theories for the conceptualization of how people learn and what it means to
learn (Rooney, 2012). Accordingly, the adoption of a learning theory for the design of serious games will be
reflected in the types of game mechanisms, challenges and activities faced by students.
b) Game characteristics
Game characteristics refers to the components of serious games design that are considered as inputs that
inform the process of gameplay. These are addressed in several studies as game factors, game world
elements and categories, game design features, gaming components, design indicators, game characteristics,
game design elements (Tahir & Wang, 2020; Abdul Jabbar & Felicia, 2015; Buchinger & da Silva Hounsell,
2018; Plass et al., 2015; Carvalho et al., 2015; Oprins et al., 2015; Garris et al., 2002; Qian & Clark, 2016).
c) Instructional content
The distinctive aspect of game-based learning is the possibility of pairing games’ features such as those
described in game characteristics, with instructional content for the effective achievement of the desired
learning outcomes (Garris et al., 2002). For this reason, the instructional content is an essential input that
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needs to figure in game-based learning activities. The instructional content refers to the provision of
information related to the learning topic such as facts and data to be used by students for learning during
game play (Tahir & Wang, 2020; Abdul Jabbar & Felicia, 2015). The provision of information can either occur
automatically for the player to make use of it, or on demand so the player can draw upon it when needed
(Coleman & Money, 2020).
d) Players’ characteristics
Players’ characteristics refer to the individual differences that are likely to exist among players, such as their
prior knowledge and experiences, and which can have an influence on the game play process (Kiili, 2004).
These characteristics can include human and sociocultural factors like age, gender, cultural background,
socio-economic status, cognitive and emotional development, educational level, etc (Plass et al., 2015; Girard
et al., 2013). Players’ characteristics can contribute to a lack of uniformity that game designers should take
into account in the development of serious games (Buchinger & da Silva Hounsell, 2018). In the context of
this research, players’ characteristics are integrated into the input-process-outcome game model as an
external influence impacting the process of game play.
e) Learning activity
Learning activity refers to the learning actions performed by students during gameplay (Carvalho et al., 2015).
Learning activities take shape from the interaction of students with others (or individually) using game
mechanics oriented towards specific outcomes (Lameras et al., 2017).
f)

Player experience

Player experience refers to the affective reactions triggered in players during the game process through the
interactions with the other elements of the game and/or other players. These refer to factors such as
engagement, motivation, flow, etc (Tahir & Wang, 2020; Abdul Jabbar & Felicia, 2015; Garris et al., 2002;
Rooney, 2012; Plass et al., 2015; Westera, 2019; Oprins et al., 2015; Oksanen & Hämäläinen, 2013)
g) Learning outcomes
Game-based learning is characterized by defined learning outcomes. Serious games are highly adaptive tools
that can be designed based on virtually any model of learning (Plass et al., 2015). For this reason, the
definition of learning outcomes is functional for determining an effective configuration of game design
elements and, in turn, the gameplay process, so that they can serve the desired learning outcomes

23

5. EVALUATION FRAMEWORK
In chapter 4.2, based on the results of the literature review on game-based learning, a model including the
characterizing elements of serious games has been presented. In the literature, each of these elements can
be characterised by several components. In this chapter, the components that can be functional for serious
games on soft systems thinking are identified and explained. These are analysed based on the core principles
of soft systems thinking identified in chapter 4.1. Finally, the game-based learning components discussed in
this chapter are included in an evaluation framework that can be applied to serious games with soft systems
thinking-related learning outcomes.
The following table [Table 3] presents the overview of the components of game-based learning included in
the evaluation framework:
Elements

Components

Learning theory

1.
2.

Constructivism
Humanism

Game characteristics

1.
2.
3.
4.
5.
6.
7.
8.

Single/Multiplayer
Linear/Non-linear
Control
Roles
Collaboration/competition
Synchronisation
Communication
Feedback

Instructional content

1.
2.

Facilitation and scaffolding
Resources

Players characteristics

1.
2.

Major of study
Cultural background

Learning activities

1.
2.

Collaborative activities
Discussion and argumentation activities

Player experience

1.

Engagement

Learning outcomes

Cognitive domain
1.
2.
3.
4.
5.
6.

Remembering
Understanding
Applying
Analysis
Evaluating
Creating

Affective domain
1.
2.
3.

Receiving
Responding
Organization

Table 3: Game-based learning elements and components for the stimulation of soft systems thinking
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5.1.

LEARNING THEORY

Several studies have stressed the importance of using pedagogical foundations in game-based learning. This
refers to the adoption of clear conceptualizations on how people learn and what it means to learn (Rooney,
2012; Lainema & Saarinen, 2010). The major learning theories underpinning serious games are behaviourism,
cognitivism, humanism, and constructivism, or a combination of different types (Wu et al., 2012).
•

Behaviourism considers learning to be produced by stimulation and reinforcement, and that it is
ultimately manifested by a change in behaviour (Wu et al., 2012). When serious games are based on
behaviourism, players need to know what can and what cannot be done (ibid); for example,
challenges would provide a limited set of choices to players, and they will receive corrective feedback
as a right/wrong message (Plass et al., 2015). Therefore, behaviourism is best suited for games on
the acquisition of factual knowledge, memorization, or development of motor skills (Madani et al.,
2017).

•

Cognitivism views learning as an individual process that involves logical thinking, and the learner is
considered as an information processor that puts pieces together to gain insights on how to solve
given problems (Rooney, 2012; Wu et al., 2012; Madani et al., 2017). Serious games adopting a
cognitivist perspective mostly focus on the use of scaffolding for knowledge acquisition and task
completion (Wu et al., 2012).

•

According to humanism individuals act with intentionality and values; learning should be studentcentred, and the educator should act as a facilitator (Wu et al., 2012). Here self-directed learning
occurs through self-actualization, personal growth, and development (Madani et al., 2017). In serious
games based on humanism, players engage in direct experience and focus on learning reflection,
they can set their own rules, and proceed at their own pace (Wu et al., 2012).

•

Constructivism considers learning to be an active and constructive process, in which learners are
information constructors who create their subjective representations of reality (Wu et al., 2012). The
socio-cultural context and social interactions are fundamental for constructing knowledge;
therefore, serious games based on constructivism facilitate interaction among players, and activities
are not limited to individuals (ibid.). By making sense of the experiences occurring during gameplay,
participants construct knowledge and skills (Rooney, 2012). In these games usually players develop
strategies, and through collaboration they experiment, and refine them. Following this approach,
players may be allowed to set their own challenges, make use of available tools for constructing
responses, and receive/provide peer feedback (Plass et al., 2015).

Serious games on soft systems thinking can be best underpinned by the humanistic or the constructivist
approach, or a combination of the two. In fact, these two learning theories share several concepts with soft
systems theory.
The focus of humanism on the intentionality and the values underlying individuals actions, relates with the
soft systems thinking concept according to which in decision making people attempt to take purposeful
action that is meaningful to them (Cundill et al., 2012; Sankaran et al., 2009). Moreover, the adoption of a
student-centred learning style which characterises the humanistic approach, can be supportive of the active
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participation of learners, which is also crucial for the identification of worldviews, interests, and values that
are relevant for improving complex problems in soft systems domains.
The focus of constructivism on learners’ subjective representations of reality supports the acknowledgement
of the existence of multiple perspectives, worldviews, and models described by the soft systems theory. The
fact that in serious games based on constructivism players are enabled to explore different paths and have
flexibility in constructing their own strategies, can support the central concept to soft systems thinking for
which solutions can be multiple and never definitive. Additionally, the concept of interaction plays an
important role in both constructivism and soft systems theory traditions by representing the way through
which collaboration is enacted to construct knowledge and take decisions. Finally, the process of strategy
construction supported by constructivist games is based on the possibility for players to review their decision,
refine, and readapt them to the context of intervention. Such cyclical aspect can be related to the iterative
nature of the process of inquiry characterizing the application of soft systems thinking for dealing with
complex problems, where learning is a continuous and circular practice.

5.2.

GAME CHARACTERISTICS

SINGLE/MULTI-PLAYER
One fundamental concept characterizing soft systems thinking is the active participation of different actors
for dealing with a complex situation. Participation is a fundamental aspect that in the literature on soft
systems thinking is often addressed as a regulative principle on how the process of iterative inquiry for
reaching accommodation should be conducted (Balram & Dragicèvic, 2006; Eijkman et al. 2009). The concept
of participation ensures that those who participate to the exploration of a complex problem do so in a
collaborative way, in which each actor is engaged and interact with the others. For this reason, a serious
game aimed at stimulating soft systems thinking can be more effective when played by multiple players.
Thus, multi-player games should be favoured over single-player games when learning outcomes related to
soft systems thinking are involved.
However, the multi-player characteristic of a serious game alone does not ensure the achievement of soft
systems thinking outcomes per se; this should be complemented with a game environment that also
stimulates interaction and engagement among players. In fact, serious games characterised by multi-players
that do not interact with each other, and instead carry out tasks on their own, and the multiplicity of players
is only used for comparing final scores and performances, are likely to have the same impact of single-player
games in terms of soft systems thinking learning outcomes. However, it should be considered that, when
multi-player games present competitive elements, the difficulty level, and hence the challenge, is directly
related to the players’ skills differences. Therefore, similar skill levels can enhance motivation and the active
participation of players, whilst unbalanced matches tend to demotivate both the most and less skilled players
(Buchinger & da Silva Hounsell, 2018).
In conclusion, serious games on soft systems thinking can rely on multi-player modes, but at the same time
reserve special attention on the balance between players’ skills. Moreover, a multi-player mode is a
necessary requirement in games that can benefit from some degree of collaboration.
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LINEAR/NON-LINEAR MECHANICS
Linear games are characterised by a fixed path that players have to go through to proceed toward the goal
of the game; these usually enable consecutive gameplay actions (Ke & Abras 2013). While in non-linear
games, activities advance based on players’ choices (Plass et al., 2015), and these can be characterised by
more flexible options which can go into different directions and influence the progress of the game.
Adopting linear rather than non-linear game mechanics has an influence of players’ sense of control. Ke &
Abras (2013) point out that by following a linear and fixed path to navigate game’s tasks, some players
experience frustration as a result of lacking control over game direction. Whereas with non-linear game
mechanics players can have more control on the decisions that can steer the direction of the game. In the
context of serious games for soft systems thinking, non-linear game mechanics can be more functional than
linear ones for achieving the desired learning outcomes. The key mechanism through which change is
obtained in soft systems thinking domains, is a process of iterative inquiry (Checkland & Haynes, 1994). Such
process is based on the idea of exploring, rather than engineering, a world considered as problematical
(Cavaleri, 1994). Therefore, the path of exploration and inquiry of serious games on soft systems thinking,
should not be fixed, and instead, it should allow players to be flexible while taking decisions on gameplay
actions. Moreover, games characterised by non-linearity can enhance iteration by allowing players to revise
and make changes on their previous decisions. This aspect closely relates to the continuous and cyclic inquiry
characterizing soft systems thinking.
CONTROL
The element of control in games refers to players’ feeling of agency during game activities, and to the
influence they can exert over game elements (Oprins et al., 2015; Garris et al., 2002). Research on serious
games has shown that providing learners with control can increase their motivation and learning (Garris et
al., 2002). When serious games provide learners with control, they are allowed to select strategies, manage
the direction of activity, and make decisions that directly affect outcomes (ibid).
The fact that learners’ control contributes to players being more active and having more agency, can be
functional for enhancing the elements of participation and engagement that are important for soft systems
thinking. The possibility of selecting and creating their own strategies for proceeding in gameplay is also in
line with the constructivist approach to game-based learning, which allows for more flexibility in designing
strategies.
However, even though control can play a supportive role for learning outcomes related to soft systems
thinking, it should be evenly balanced among players. Especially in the case of multi-player games, all
participants should experience the same level of control over the decisions taken. This is particularly
important in serious games on soft systems thinking in which the exchange of different perspectives and
worldviews should be inclusive of all actors involved by granting them equal say and assigning equal
importance to their interests (Jackson, 1982).
ROLES
The definition of players’ roles, and their ability to take action, are related to how players can interact with a
serious game (Buchinger & da Silva Hounsell, 2018). This aspect is important in games that adopt dynamics
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of intragroup collaboration and intergroup competition because the distribution of roles among players can
determine the way they interact with both their teammates and opponents. When the roles of players are
different, these can create dependencies between participants and enhance the need for collaboration,
however, different roles can also result as unbalanced (Buchinger & da Silva Hounsell, 2018).
In the context of soft systems thinking, the inclusivity of all actors is a key regulative principle guiding the
process of inquiry. This entails that actors participating to the exploration of complex problems should all
have an equal say and the same level of importance (Balram & Dragicèvic, 2006; Jackson, 1982). Therefore,
serious games on soft systems thinking should ensure that, if different roles are assigned, there are
mechanisms at play that can ensure equal representation of participants.
COLLABORATION/COMPETITION
Serious games can be based on dynamics that enhance collaboration, competition, or a combination of the
two. Studies have shown that both collaborative and competitive educational environments can contribute
to the development of different skills (Buchinger & da Silva Hounsell, 2018). While collaborative interactions
are often associated with social and synthesis skills, competition seems to have greater influence on analysis
skills, motivation, and concentration (ibid). The combination of these two interaction modes could bring
together the benefits of both collaboration and competition, or the two could interfere with each other
compromising the benefits of both (Buchinger & da Silva Hounsell, 2018). For this reason, when aiming at
combining the two modes, during the design stage, their features should be weighed together based on how
they can serve the desired learning outcomes without interfering with each other’s effectiveness.
In the context of soft systems thinking, collaboration plays an important role as it is directly related to the
concept of participation of multiple actors to the process of inquiry through which ill-defined problems are
explored (Balram & Dragicèvic, 2006). For this reason, collaboration in serious games on soft systems thinking
should be preferred over competition not only as an instrumental characteristic of the game, but in particular
as a concept embedded in the desired learning outcomes. In other words, while the inclusion of elements of
competition could be adopted for enhancing features of games in general, such as motivation, engagement,
or fun, in soft systems thinking games, collaboration can play a twofold role by being instrumental to both
the gaming activity per se, and the learning outcomes.
When serious games are based on a collaborative mode, positive interdependence among players is enacted.
In this situation students are responsible not only for their own learning but also for that of others (Romero
et al., 2012). This entails that the tasks of participants are linked, and team members are dependent on each
other (Buchinger & da Silva Hounsell, 2018). Collaboration occurs because players need their peers’
knowledge and contribution for completing tasks (Romero et al., 2012). The aspects of collaboration that
enhance peer interaction, group work, sharing and distribution of knowledge and expertise among
participants for strategic decision making (ibid), are all functional to soft systems thinking. These contribute
to the elements of communication and participation that characterise decision making in the domain of soft
systems theory. Moreover, the process of peer acknowledgement that is facilitated by collaborative gamebased learning, can transform knowledge in social capital and acts as a strong incentive for students (Romero
et al., 2012).
However, the sole occurrence of dynamics of positive interdependence among players, risks to create a pure
win-win situation in which all players inevitably win, and this could result in a lack of challenge and loss of
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engagement (ibid). Elements of competition are in fact crucial for including opposition, conflict, and challenge
in games because they provide adrenaline and promote engagement (Prensky, 2001). Therefore, one way of
including both collaboration and competition in serious games, is the combination of positive intragroup
interdependence (players collaborating with their team members), with intergroup competition (team
competing against each other). This type of game-based learning mode is expected to create a high sense of
community inside one’s group, but also high motivation and engagement for winning the game (Romero et
al., 2012). Here, several design features should be considered in order to balance collaboration and
competition. For example, 4 participants (2 vs 2) should be the minimum number of players for a balanced
collaborative-competitive interaction (Buchinger & da Silva Hounsell, 2018). Other game characteristics that
are relevant for balancing collaboration and competition, but also for supporting soft systems thinking
games, are: roles, synchronisation, and communication. These will be further explained in the next chapters.
In conclusion, collaboration should play a prominent role over competition in serious games on soft systems
thinking. Nonetheless, lack of challenge and loss of engagement should be kept in check and could be
balanced with elements of competition such as intergroup competition. However, when collaboration and
competition modes are combined, features like synchronisation, players’ roles, number of players, and
communication, should be carefully integrated into the game design.
SYNCHRONISATION
Synchronisation refers to the temporal aspect of gameplay. Players can perform actions simultaneously
(synchronous game), they can take action at once but with time constraints between two consecutive actions
(semi-synchronous game), or actions can be turn-based (asynchronous games) (Buchinger & da Silva
Hounsell, 2018). In asynchronous activities players have more freedom to access the game but they need
cues to know the progress of the other participants; for example, awareness tools can be used for ensuring
that all players have a clear image of where others are in the game, and they can be effective to improve task
performance (Romero et al., 2012). Moreover, in the asynchronous mode players do not need to be
continuously connected, and this allow them more time to reflect on the actions and choices they need to
make (Buchinger & da Silva Hounsell, 2018).
In soft systems thinking games, having more time for reflecting and exchanging perspectives could be
valuable for analysing complex situations. However, while more time for reflection can be considered an
asset for more in-depth inquiries, the synchronous and semi-synchronous modes can strongly enhance the
interaction between players, and facilitate communication, debate, and exchange, which are key to decision
making in soft systems theory.
COMMUNICATION
Communication is a fundamental component for collaborative games. In collaborative serious games,
communication should be induced and regulated by game mechanics, especially when players do not know
each other prior the activity and communication can be employed as a tool for creating group awareness
(Buchinger & da Silva Hounsell, 2018, Romero et al., 2012). When games aim at incorporating social and
cultural aspects, communication structures should facilitate meaningful communication in ways that build
collective knowledge and trust to achieve shared goals (Plass et al., 2015). For example, when games include
both intragroup and intergroup interactions, communication structures should establish communication
zones for individual, intragroup, and intergroup interactions (Romero et al., 2012).
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Similarly to what mentioned earlier with regards to the role of collaboration in serious games on soft systems
thinking, communication plays here a twofold role. It represents a game component through which
collaboration and interaction among players take place, and it regulates group awareness. Moreover,
communication is also an integrative concept of soft systems theory by being the means through which actors
hold discussions and debates and interact through deliberations in search of joint interventions and
accommodations (Balram & Dragicèvic, 2006; Eriksson, 2003). Therefore, serious games on soft systems
thinking should dedicate special attention to the use of communication for interaction between players.
These should ensure that in-game communication dynamics are inclusive, all players are able to participate
actively by having equal say and space for sharing their perspectives, and discussions are unconstrained
(Balram & Dragicèvic, 2006; Eijkman et al., 2009; Jackson, 1982).
FEEDBACK
The presence of feedback in serious games is crucial to support performance and motivation; players’
judgements and behaviour during games is regulated by comparing feedback to standards or goals (Garris et
al., 2002). Feedback is thus used by players to detect potential discrepancies between their performance and
the goals of the game; when these are identified, players increase their effort to reduce the gap (ibid).
Feedback in games can assume different forms, it can be, for example, the measurement of achievement
(e.g. scores), instructional support (e.g. hints), or information related to the progress towards goals (Oprins
et al., 2015). Like other elements of serious games, the type of feedback, the way it is provided, and its
function, are influenced by the learning theory underpinning the game. For example, serious games based
on behaviourism heavily rely on feedback for correcting players performance by indicating whether actions
taken are right or wrong; such approach entails establishing what are correct and wrong answers and/or
actions prior playing the game. Whereas in serious games based on constructivism, players are supposed to
construct their responses to challenges together while playing, therefore this type of games cannot rely on
corrective feedback. Instead, these serious games might make use of peer feedback in which students
themselves can establish whether actions and/or answers can contribute to the progress of the game (Plass
et al., 2015).
As mentioned in chapter 5.1 on the learning theories, both the humanistic and constructivist approaches
focus on student-centred learning. Thus, regarding the type of feedback, soft systems thinking games can
benefit from peer feedback. Moreover, when these games combine collaboration and competition, the
adoption of peer feedback could enhance intergroup interactions between different teams, thus enlarging
the interdependence of players even when they are opponents.
5.3.

INSTRUCTIONAL CONTENT

FACILITATION AND SCAFFOLDING
When serious games are based on a student-centred approach (such as the constructivist or humanistic
perspectives), the role of the teacher/educator is to facilitate the game-based learning activity. Facilitators
of serious games have various tasks. They encourage learners to transfer learning originated from the game
to real-world situations, they engage learners on how to evidence their ideas or answer their questions on
gameplay content and rules, and they provide guidance and support for solving learning problems and
progressing through the game (Lameras et al., 2017).
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Related to facilitation is the concept of scaffolding, which refers to the tutoring or assistance provided in the
learning process to assist students with attaining levels of understanding impossible for them to achieve
without assistance (Chen & Law, 2016). Saye and Brush (2002) identify two types of scaffolding, hard and soft
scaffolding, for guiding students to deal with ill-structured problems. Hard scaffolding is more static, nonadaptable, and based on pre-scripted question prompts; whereas soft scaffolding provides collaboration
opportunities allowing learners to provide and receive explanations, co-construct ideas, resolve conflicts, and
negotiate meaning (ibid.). Moreover, Cates and Bruce (2000) describe scaffolding on two continuums,
intrusive/non-intrusive, and prescriptive/non-prescriptive.
In the case of serious games on soft systems thinking, activities related to collaboration, negotiation, meaning
making and self-regulation are essential elements of the process of learning. Therefore, they can be
enhanced by the adoption of soft scaffolding. However, in the case characteristics of games do not directly
ensure inclusivity and equal representation of all participants, the role of the facilitator could be that of
regulating the gameplay process by intervening with various combinations of intrusive/non-intrusive and
prescriptive/non-prescriptive scaffolding.
RESOURCES
Serious games can include resources to support the instructional content of a game-based learning activity;
these can assume different forms and be provided to players in different ways. Resources are usually adopted
during gameplay to help players relating game dynamics to the content of the topic being taught (Buchinger
& da Silva Hounsell, 2018). Resources can be finite or infinite, and consumable or unconsumable. For
example, finite resources can be used to facilitate collaboration and/or competition dynamics in which
players need to trade resources to gain information for completing tasks.
In soft systems thinking, various relevant models of purposeful action are examined through discussion for
change to emerge; and such change should reflect agreement among the actors involved (Jackson, 1982).
Here it is essential for all actors to have access to the material available that is relevant for the discussion,
and no one should be hindered by the lack of intellectual resources from arguing for the change they favour
(ibid.) Therefore, in the case of serious games on soft systems thinking, the access to resources and
informational material related to the topic of the problem at hand, should be granted equally to all
participants.
5.4.

PLAYERS CHARACTERISTICS

Players characteristics refer to the individual differences that are likely to exist among players, such as their
prior knowledge and experiences, which can have an influence on the game play process (Kiili, 2004). Usually
players characteristics are accounted for in the establishment of the target group of serious games.
As already pointed out, soft systems thinking is used in contexts in which a complex problem involves multiple
actors holding different models of purposeful action, and these are determined by the fact that each actor
has different worldviews, opinions, and perspectives on the problem at hand, which are also related to
differing values and interests. Therefore, in serious games on soft systems thinking, the learning process that
can guide towards dealing with a complex issue, should replicate the diversity characterising these problems.
However, it is not possible to establish what intrinsic characteristics of players are relevant in general for any
serious game on soft systems thinking. Serious games and soft systems thinking, in fact, can address different
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topics involving ill-structured and ill-defined issues. For example, in a serious games for soft systems thinking
on the topic of workplace gender inequality, players’ characteristics such as gender and field of employment,
are likely to be more relevant and should be taken into account while establishing the target group of the
game, and during gameplay. In the case of serious games on soft systems thinking focusing on sustainable
development, some characteristics that can be relevant are cultural background and major of study. In fact,
it is widely agreed on that education for sustainable development requires multidisciplinary collaboration for
students to make connections between different domains, and to be able to bridge different professional
cultures and traditions (Dieleman & Huisingh, 2006). Accordingly, numerous reviews on the competences
needed for dealing with sustainability challenges point out the importance of integrating different
perspectives in the process of learning both in terms of multidisciplinarity and multiculturality (de Haan,
2010; Frisk & Larson, 2011; Cruickshank & Fenner, 2012; Dlouhá et al., 2019).
5.5.

LEARNING ACTIVITIES

COLLABORATIVE, AND DISCUSSION AND ARGUMENTATION ACTIVITIES
Collaborative activities in serious games can be led by the facilitator, by players, or both. Such activities can
include brainstorming, group projects, problem solving, simulations, reflections, etc. (Lameras et al., 2017).
Collaborative activities are functional for the achievement of cognitive learning outcomes like analysis,
applying, creating, and evaluating.
In serious games on soft systems thinking, this type of activities should be prevalent given the centrality of
collaboration in the learning process.
Lameras et al. (2017) describe discussion and argumentation as reflection activities distinguishing them from
collaborative activities. However, in the context of soft systems thinking, communication and collaboration
are strictly related as communication is the principal means through which perspectives and values are
declared and managed together to reach shared agreements. Therefore, in serious games for soft systems
thinking, activities related to discussion and argumentation should be integrated and embedded in
collaborative activities. These include activities such as guided or open discussions, and debates in which
learners can justify and present their explanations. These are functional for the achievement of learning
outcomes like evaluating, understanding, and analysis (Lameras et al., 2017).
Although collaborative and discussion and argumentation activities should be prevalent in serious games on
soft systems thinking, these could be supported by individual and information transmission activities that
facilitate the achievement of learning outcomes like understanding, applying, and analysis. These can involve
determining, analysing, and formulating evidence, or connecting explanations to knowledge (Lameras et al.,
2017). In the process of learning for soft systems thinking, this type of activities can be particularly functional
for individuals’ explanations of their own models of purposeful action; here individual activities could focus,
for example, on facilitating learners’ elaboration of argumentations for their own positions by collecting and
presenting evidence to support them.
Information transmission activities could be used in serious games on soft systems thinking for providing
learners with knowledge and information for supporting a common level of understanding of the topic of the
game. However, this type of activities should only play a supportive role and should not prevail over the

32

collaborative, discussion and argumentation-based learning activities that are central for serious games on
soft systems thinking.
5.6.

PLAYER EXPERIENCE

ENGAGEMENT
One of the principal reasons for the adoption of serious games in educational setting, is the promotion of
engagement. The goal of engagement is for players to be immersed with the learning mechanics of the game
and, as a result, to achieve effective learning goals. Different types of engagement can be distinguished:
cognitive, affective, behavioural, and sociocultural (Plass et al., 2015). Sociocultural engagement is stimulated
by collaborative game characteristics providing a context in which peer and social interactions occur to
enhance learning (Plass et al., 2015). Therefore, players experiencing sociocultural engagement in serious
games are likely to perform positively in group participation, and in using collective knowledge to reach goals
(ibid).
The stimulation of sociocultural engagement can be functional in serious games for soft systems thinking
especially when these are underpinned by a constructivist approach. Players engagement with learning
activities is fundamental in any type of serious games; however, while types of engagement such as affective
or behavioural would focus on engaging players through emotion processing and regulation, or gestures and
movement, sociocultural engagement can strengthen social interaction during gameplay, which is essential
for stimulating collaboration in serious games on soft systems thinking.
5.7.

LEARNING OUTCOMES

In serious games learning activities are mapped around learning outcomes. A well-established methodology
for categorizing cognitive learning outcomes in serious games is Bloom’s taxonomy (Abdul Jabbar & Felicia,
2015, Lameras et al., 2017), which has been extended by Krathwhol (1956) to also include affective learning
outcomes (Abdul Jabbar & Felicia, 2015). The classification of cognitive learning outcomes is based on six
cognitive process: remembering, understanding, applying, analysis, evaluating, creating (Lameras et al.,
2017). Concerning the affective domain, Krathwhol identifies 5 categories: receiving, responding, valuing,
organization, and characterisation (1956). Learning outcomes broadly refer to what learners know or can do
as a result of learning activities, while learning objectives refer to more specific goals that can be subsumed
into broader learning outcomes (Allan, 1996). In this paragraph the categories of cognitive and affective
learning outcomes are described and associated to learning objectives related to soft systems thinking
COGNITIVE DOMAIN
The cognitive domain refers to students’ intellectual level, what they know and how they organize ideas,
thoughts, and opinions (Lameras et al., 2017):
a) Remembering
Remembering means to retrieve relevant knowledge from long-term memory. This is associated with the
cognitive process of recalling and recognizing. Remembering knowledge is fundamental for meaningful
learning and problem solving (Krathwohl & Anderson, 2009).
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In the process of soft systems thinking, learning starts with finding out about and identifying the different
worldviews and models of purposeful actions that are hold by the actors involved (Winter, 2000); in order to
do so, these have to be declared and made explicit. For actors involved to be able to clearly express their
own perspectives, so that they will be considered in decision making, recalling facts and/or information can
represent an effective use of declarative knowledge to support their perceptions.
b) Understanding
Understanding is defined as constructing the meaning of instructional messages (including oral, written, and
graphic communication). Students understand when they build connections between “new” knowledge and
prior knowledge by integrating it with existing schema and cognitive frameworks (Krathwohl & Anderson,
2009). Understanding incorporates several cognitive processes such as interpreting, exemplifying, classifying,
summarizing, inferring, comparing, and explaining (ibid.).
First of all, in the context of learning for soft systems thinking, the understanding and recognition of others’
perspectives is essential for proceeding towards comprehensive and inclusive accommodations. Moreover,
the specific processes of comparing and explaining can be relevant learning outcomes in relation to soft
systems thinking. Comparing involves identifying similarities and differences between objects, events, ideas,
and situations. Whereas explaining occurs when learners are able to construct and use cause-effect models
of a system (ibid.).
The process of using soft systems thinking for dealing with complex situations involves the presence of a
multiple perspectives; this entails that several models can potentially be built on how to create change
(Checkland, 2000). Here, the abilities to explain how different perspectives and values can interact together,
can be functional for facilitating initial comprehensive models of accommodation. Moreover, by means of
comparison participants can start to understand which perspectives present similarities and which are in
contrast which each other, thus setting the ground for the elaboration of negotiation strategies for
converging shared interests and balancing differences.
c) Applying
Applying involves using procedures to perform exercises or solve problems. Applying can consist of two
cognitive processes: executing, when the task is an exercise familiar to the learner and implementing when
the task is a problem with which the learner is unfamiliar (Krathwohl & Anderson, 2009). In the first case
students generally know what procedural knowledge to use; while, when they are not familiar with the
problem at hand, implementing requires learners to select ad use a procedure for an unfamiliar task. In this
second case, no single procedure may be the “perfect fit” for the problem, and modifications could be needed
(ibid.). Moreover, in this case there are no single and fixed answers expected as a result of the procedure
application.
In the context of soft systems thinking, one of the main challenges is to get actors that hold different
perspectives and values, to cope with a complex problem by agreeing on a course of action that is desirable
and feasible for everyone (Cundill et al., 2012). The process of inquiry for reaching a shared agreement is
subject to iteration and it can be modified and readjusted along the way. Moreover, there is no definitive
solution to the problem that is dealt.
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Therefore, given these intrinsic characteristics of the process of learning in soft systems domains, serious
games on soft systems thinking should incorporate learning outcomes related to the ability of applying and
implementing procedures to solve problems and to establish interconnections.
d) Analysis
Analysis means breaking material into its constituent parts and determine how these are related to each
other as well as to an overall structure or purpose. Components of this learning outcomes are differentiating,
organizing, and attributing (Krathwohl & Anderson, 2009). Differentiating refers to distinguishing the parts
of a whole structure in terms of their relevance and importance (ibid.). In this sense, differentiating can be
related, as a following step, to the process of understanding, in which, in the context of systems thinking,
learners are able to compare and classify the different perspectives involved. Here, by learning to analyse,
they can move from simply comparing and classifying different perspectives, to distinguishing their relevance
based on the overarching goal of the learning process they are in. This can represent the next step towards
establishing what is relevant for reaching accommodations that will result feasible and desirable.
e) Evaluating
Evaluating refers to making judgements based on criteria and/or standards. These can be judgements based
on internal consistency (checking), or they can be based on external criteria (critiquing) (Krathwohl &
Anderson, 2009). Checking involves testing for internal inconsistencies or fallacies in an operation or product;
this can be combined with the process of implementing (c) to determine how well a procedure is working
based on the standard and/or criteria adopted (ibid.).
Accordingly, in the context of soft systems thinking, checking can be functional outcome for learners to
evaluate whether the procedure they adopt to reach a shared agreement on how to cope with a complex
problem, is inclusive by guaranteeing equal saying and importance to participants. Moreover, evaluation can
be applied to the final accommodation that has the aim of bringing about change, in order to check its
feasibility and desirability.
f)

Creating

Creating is defined as putting elements together to form a new and original product. Learners make a new
product by mentally reorganizing elements into a pattern or a structure not clearly present before (Krathwohl
& Anderson, 2009). While categories like understanding, applying and analysis involve working with a given
set of elements, to create learners have to draw upon elements from many sources and combine them
together in a novel structure (ibid.).
In the case of soft systems thinking, learning outcomes that relate to creating can refer to the collaborative
construction of strategies of coping with complex problems. Here the elements on which learners draw upon
are their different models of purposeful action, which are constructed into accommodations that enable
action to improve a currently problematic situation (Winter, 2000).
The following table [Table 4] presents the overview of the cognitive learning outcomes and learning
objectives related to soft-systems thinking elaborated in this chapter:
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Learning outcomes
Remembering
Understanding

Learning objectives (soft systems thinking)
Learners can describe their own perspectives and opinions related to a
complex problem by identifying and adopting supporting information and
examples
1. Learners can understand and recognize others’ perspectives
2. Learners can compare and classify different perspectives based on
similarities and differences between them
3. Learners can explain how the elements of different perspectives interact
with each other

Applying

Learners can choose and implement one or more methods/procedures to
perform tasks and/or solve problems that they are unfamiliar with.

Analysis

Learners are able to differentiate between the relevance of multiple
perspectives in relation to the overall structure

Evaluating

Learners can evaluate desirability and feasibility of the agreement reached

Creating

Learners are able to formulate accommodations among different perspectives
and to develop shared strategies

Table 4: Cognitive domain. Learning outcomes and learning objectives related to soft systems thinking

AFFECTIVE DOMAIN
Affective learning outcomes relate to behavioural changes and motivational aspects as results or causes of
learning (Abdul Jabbar & Felicia, 2015). Krathwohl et al. (1956) have defined a taxonomy of the affective
domain which include five categories: receiving, responding, valuing, organization, and characterization.
a) Receiving
Receiving refers to the willingness of learners to attend to particular phenomena or stimuli. Receiving ranges
from being aware and dedicating attention to the stimuli, to be actively willing to tolerate it and not to avoid
it, and to looking for the stimuli (Krathwohl et al., 1956).
In the case of soft systems thinking, one of the cognitive learning objectives related to understanding that
has been mentioned before is “Learners can understand and recognise others’ perspectives”. In the case of
soft systems thinking, receiving can support and precede understanding by providing learners’ willingness to
dedicate attention to others’ models of purposeful action.
b) Responding
Responding refers to the learner responding regularly to the affective stimuli; this entails active participation
in which learners move from simply attending a phenomenon to reacting to it (Krathwohl et al., 1956).
Responding can range from simply reacting (whether or not the necessity of doing so has been fully
accepted), to willingly and voluntarily responding, to getting a feeling of satisfaction and enjoyment by
reacting to the stimuli (ibid.).
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In the case of soft systems thinking, engaging actively in others’ perspectives and values by responding and
expressing interest, can enhance the understanding of different worldviews. However, the level of feeling
enjoyment and satisfaction out of reacting to others’ stimuli is not essential in this context.
c) Valuing
Valuing refers to an increasing internalization as learners’ behaviour is sufficiently consistent that they come
to hold a value. This ranges from the acceptance of a value, to the expression of a preference for it, and finally
to the commitment to it (Krathwohl et al., 1956). The process of learning in soft systems thinking involves
the presence of different values, however, what is essential for learners here is the acknowledgement and
the understanding of how such values. As described before this can be enhanced by understanding and
receiving. However, it is not required that learners internalize, express a preference, or even commit to
others’ values.
d) Organization
Organization refers to situations in which more than one value is relevant. Here learners encounter the
necessity of organizing these into a system (Krathwohl et al., 1956). To do so learners bring different values
together, manage conflicts between them, and build an internally consistent value system (ibid.). This process
of managing values and organizing them together is an essential part of soft systems theory. Here, the
organization of values in system on which everyone agrees goes through the establishment of
accommodations between different views, which represents the management of conflicting values.
Therefore, learning outcomes related to value systems organization play an essential role in soft systems
thinking.
The category of organization usually refers to the level of the individual learners, however, being soft systems
thinking a collaborative process, it is here referred to the organization of values at a collective level.
e) Characterisation by a value or value complex
Characterisation by a value or value complex refers to learners acting consistently in accordance with the
values they have internalized. This can apply to the individual being described and characterized as a person
by these pervasive controlling tendencies, and/or to the integration of these beliefs, ideas, and attitudes into
a total philosophy or worldview (Krathwohl et al., 1956).
In line with what has been said regarding the category of valuing, in the case of soft systems thinking the
central element is not that of the internalization of values. The focus is instead on learning about the process
of managing different values and perspectives and organizing them into systems.

The following table [Table 5] presents the overview of the affective learning outcomes and learning objectives
related to soft-systems thinking elaborated in this chapter:
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Learning outcomes

Learning objectives (soft systems thinking)

Receiving

Learners pay attention to others’ perspectives

Responding

Learners actively express interests for others’ perspectives

Organizing

1. Learners are able to manage conflicting values
2. Learners are able to identify interrelationships between values
3. Learners are able to organize values into a system

Table 5: Affective domain. Learning outcomes and learning objectives related to soft systems thinking
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5.8.

EVALUATION FRAMEWORK GUIDELINES

The elements of game-based learning and their components, that are described in the previous chapter, are
operationalized in following table as criteria of an evaluation framework for serious games aimed at
stimulating soft systems thinking. For each component, the framework describes two or three degrees which
suggests different extents to which the components can be adopted in serious games for soft systems
thinking. These range from components being optimally included in a serious game, only partly included, and
completely absent. This variation can be used as guidance for applying the framework to a serious games.

Optimal inclusion of
components

Partial inclusion of
components

Absence of components

The serious game is explicitly
underpinned by the humanistic
and/or constructivist learning
theory

The serious game presents
one or more components that
can be ascribed to the
humanistic and/or
constructivist learning theory

Single/multiplayer
Linear/Non-linear

The serious game can be played
by multiple players

/

The serious game is not
underpinned by the humanistic
and/or constructivist learning
theory, and it does not present
any components that can be
ascribed to said theories
The serious game can only be
played individually

The serious game is non-linear.
Game-play actions are not fixed
and predetermined, their
advancement is dependent on
player’s choices

The serious game is linear. It is
based on fixed and
predetermined consecutive
game-play actions

Roles

All players’ roles in the serious
game are balanced, and game
mechanisms ensure their equal
participation and contribution
to the gameplay

Control

Players have control over
decisions taken during the
game, and the equal share of
control is regulated by game
mechanics
The primary interactions
between players in the serious
game are collaborative. If
competitive interactions are
present, they are secondary
and are focused on delivering
elements of motivation,
challenge, and/or fun
The serious game presents
synchronous and/or semisynchronous interactions
Communication in the serious
game is enhanced and
regulated by game mechanics
as a means for collaboration

The serious game presents
both linear and non-linear
game-play actions. Some of
them are fixed, while others
are determined by player’s
choices
All players’ roles in the serious
game are balanced, but their
equal participation and
contribution to the gameplay
is not directly ensured by
game mechanics
Players have control over
decisions taken during the
game, but the equal share of
control is not directly
regulated by game mechanics
Collaborative and competitive
interactions in the serious
game are equally important

/

The serious game only presents
asynchronous interactions

Learning theory

Game
characteristics

Collaboration/
Competition

Synchronization
Communication

Communication can be used
by players for collaborating,
but it is not directly enhanced
and regulated by game
mechanics

Players’ roles are different and
unbalanced. Some players
dependent on and/or hamper
others
Players have control over
decision/actions that have
limited influence on the
direction of the game
Most or all interactions between
players in the serious game are
based on competition

The serious game does not
involve communication as a
means for collaboration
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Feedback

Players
characteristics

Instructional
content

[Players
characteristics
relevant for the
topic of the
serious game]
Facilitation and
Scaffolding

Resources

Learning activities

Collaborative
activities

Discussion and
argumentation
activities
Player experience

Engagement

Learning
outcomes

Cognitive domain

[see tables 4 and
5 for full
classification of
learning
outcomes related
to soft systems
thinking]

Affective domain

The serious game provides
instructions for the provision of
peer feedback; the validity of
actions, decisions, and/or
answers is established by
players themselves
Elements of diversity which are
relevant for the topic of the
serious game are reflected by
players characteristics

The serious game presents
both peer and corrective
feedback systems

The serious game only includes
dynamics of soft scaffolding
and, if necessary, the facilitator
can intervene during gameplay
to enhance inclusion and equal
participation of players
Resources and supporting
material on the topic of the
game are available, and players
have equal access to them

The serious game includes a
mix of soft and hard
scaffolding and the possibility
for the facilitator to intervene
during gameplay

The serious game only includes
hard scaffolding and the figure
of the facilitator is absent

Resources and supporting
material on the topic of the
game are available, but
players do not have equal
access to them
Collaborative activities are
equally mixed with individual
and/or information
transmission activities

The serious game does not
provide resources and
supporting material on the topic
of the game

Only some collaborative
activities are based on
discussion and argumentation
(<50%)
The experience of social
interaction contributes to
players’ engagement with the
serious game but it is
secondary to other elements
Part of the cognitive learning
outcomes related to soft
systems thinking are achieved
by players
Part of the affective learning
outcomes related to soft
systems thinking are achieved
by players

No collaborative activities are
based on discussion and
argumentation

Learning activities in the
serious game are primarily
collaborative. Individual and
information transmission
activities (if present) are
marginal and supportive of
collaborative ones
Most collaborative learning
activities are based on
discussion and argumentation
(>50%)
The experience of social
interaction is one of the
primary elements stimulating
players’ engagement with the
serious game
All the cognitive learning
outcomes related to soft
systems thinking are achieved
by players
All the affective learning
outcomes related to soft
systems thinking are achieved
by players

Some of the elements of
diversity which are relevant
for the topic of the serious
game are reflected by players
characteristics

The serious game provides
corrective and prescriptive
feedback to players based on
the prior establishment of a
pattern of right and wrong
answers
Elements of diversity which are
relevant for the topic of the
serious game are not reflected
by players characteristics

No learning activity in the
serious game is collaborative

The experience of social
interaction does not contribute
to stimulate players’
engagement with the serious
game
None of the cognitive learning
outcomes related to soft
systems thinking are achieved
by players
None of the affective learning
outcomes related to soft
systems thinking are achieved
by players

Table 6: evaluation framework
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6. RESULTS
In this chapter, the results of the application of the evaluation framework to the SDG board game are
presented. Based on the specific format and characteristics of the serious game adopted in this research, the
following methods are used for the application of the evaluation framework a) analysis of the serious game
handbook in which elements and instructions of the game are described; b) observation of the gameplay
sessions in situ and based on recordings; and c) analysis of in-group debriefings 3.
The results address the criteria of the evaluation framework and describe the implications of their
assessment for soft systems thinking in the context of the serious game analysed. Some of the criteria of the
evaluation framework are addressed together in the same sub-chapter because, given the specific
characteristics of the serious game, some of its components overlap and generate the same effect on
gameplay.
The evaluation framework criteria are analysed firstly based on the serious game’s handbook (i.e. how
components are designed in principle), and secondly based on observation during gameplay (i.e. how
components are enacted during the game).
The serious game has been implemented twice, each time with a different group of students presenting
different degrees of diversity in terms of major of study and cultural background. The impact of group
diversity on the game is addressed specifically during the analysis of the evaluation criteria players
characteristics. Although, differences between groups are also be addressed when they are detected during
the analysis of the other criteria.
6.1.

LEARNING THEORY

Based on the handbook analysis, the serious game does not explicitly adopt one specific learning theory
among those described in the previous chapter (i.e. behaviourism, cognitivism, constructivism, and
humanism). However, several game components described in the handbook and observed during gameplay,
clearly refer to an underlying constructivist approach.
Elements of constructivism are detectable by the fact that, while playing, players are able to construct their
subjective representation of reality by creating associations between actions and sustainability goals.
Therefore, the game is not based on the acquisition or memorization of factual knowledge, and the
associations elaborated by players are based on their personal knowledge and past experiences. Moreover,
these connections are then validated and/or adjusted through the interaction with other players; in fact,
there is not a limited set of choices that can be taken by players, and the feedback in the game is not
corrective. Instead, the validity of players’ actions is established by the group of participants through peer
feedback. Additionally, to a certain extent, players can set their own challenge (by aiming at completing
certain squares on the board), and to do so they can make use of the tools and resources available. Therefore,
these elements of interaction, knowledge and strategies construction and refining, in collaboration with
other players, refer to the constructivist approach (Wu et al., 2012; Rooney, 2012; Plass et al., 2015).

See appendix 3 for more details on the methods associated to each evaluation framework criteria and
learning outcomes.

3

41

6.2.

GAME CHARACTERISTICS

SINGLE/MULTI-PLAYER
According to the handbook analysis, the serious game adopted in this research is designed to be played by
multiple players or teams. As described in the handbook, the minimum number of individual players or teams
is four, with a maximum of three players per team. This aspect is in line with the single/multi-player criteria
of the evaluation framework, according to which the presence of multiple players is a primary feature for
serious games on soft systems thinking.
LINEAR/NON-LINEAR MECHANICS
The serious game’s instructions presented in the handbook, describe a gameplay process in which players
have different options in terms of strategies to be used and actions to be taken. The visualization of the board
itself represents an interconnected system of goals and actions that players need to complete by placing their
cards. Here, there are no starting and ending points, nor a pre-defined path to instruct players where to
proceed placing their cards. This is determined each turn by players’ choices. For these reasons, the game
can be considered as non-linear; this is also supported by the fact that the final configuration of the system
and its content, will always be different based on participants and the choices they made during gameplay.
However, while players’ decisions can be refined and adjusted during their turn by discussing with the others,
game rules do not allow players to make changes on the cards they have placed, after the end of their turn.
Therefore, iterative inquiry on single decisions is only possible within each turn.
ROLES AND CONTROL
The element of control (i.e. players’ feeling of agency over gameplay) is strictly related to non-linearity in
games, and to the roles assigned to players. In fact, all these elements refer to the ability of players’ choices
to determine strategies, interact, and manage the direction of a game (Garris et al., 2002; Plass et al., 2015;
Buchinger & da Silva Hounsell, 2018).
In this serious game, non-linear dynamics enhance players’ sense of control because they can act in different
directions based on a broad set of options. Regarding the relationship between roles and control, these are
addressed together in this sub-chapter because, based on the design of the serious game, both elements are
balanced. In fact, all participants play the same roles during gameplay, and control is distributed equally
among them. Accordingly, based on the rules of the serious game, participants play two roles; during their
own turn, players present their argument for playing one action-card, and to do so they elaborate a strategy
and try to justify their decision and reasoning, while the other three players have the role of approving or
rejecting the explanation by providing feedback on it.
Regarding control, players have a relatively high sense of control which is regulated by games’ rules, and
which is both individual and mutual. From the perspective of players’ individual sense of control, the serious
game does not present fixed prescriptions on what action-cards players can or cannot play, and their
possibility to play one card depends on the justification they give for their action. Here, it is up to the majority
of other players to decide whether the argumentation for playing a certain card is valid or not. This conveys
a mutual sense of control between players, which means that each turn, a different composition of three
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players, will decide over the argumentation given by the fourth player. This rotation mechanism allows all
player to play both roles, for the same amount of times, and thus they participate equally. However,
individual players’ control can be limited at times by external developments. These are a factor of chance,
which is associated to the use of a dice determining the set of options that players can control during one
turn; and the actions taken by other players in previous rounds, which can also determine the set of options
available to the others players. Each turn, after one player explains their argument, the three other players
hold control, together, over the validity of the argumentation. In this case control is attributed to the group,
and not completely to the single individuals. The fact that each round all players have the chance to express
their arguments once, and to decide about others’ argumentations, makes that they all share mutual and
equal control over each other. Therefore, these game rules are at play to regulate players’ equal share of
control.
However, by observing the gameplay sessions, and by listening to participants’ reflections in the debriefing,
it appears that players’ control can also be influenced by factors that game mechanics cannot regulate to
ensure complete equal control. These factors are related to the fact that the main way of interaction among
players is communication. Thus, players control on their decisions and on others’, also depends on their
ability to express arguments and counterarguments. During the debriefing, players of both groups stated that
they felt to have control because they had the freedom to interpret their action-cards according to their own
perspectives; and the turn-based mechanics of the game gave them all the same opportunities to express
themselves. However, they also stated that players’ personal traits could influence their ability of making
more extensive arguments or to contradict others. For example, players who seemed shyer and more
insecure during a discussion, gave brief argumentations; while players who seemed more comfortable to
express themselves appeared more convincing. Regarding this type of influence, on one hand players in the
homogeneous group stated more than once that they all felt comfortable when discussing with each other,
and they did not perceive differences in terms of someone having more or less control than others. On the
other hand, in the heterogeneous group, at least two players mentioned that they felt they did not have full
control over the arguments they wanted to give, because of language barriers. With regards to this, some of
the players in this group stated that:
“It could have been easier to participate in my native language” (Player H/Heterogeneous
group)
“Level of disagreement would have been easier in our own languages. It could be that sometimes
we did not really agree but it was hard to make a counterargument in English so we said we
agreed” (Player G/Heterogeneous group)
Thus, players’ characteristics that can influence their sense of control seemed to play a role in the
heterogeneous group more than in the homogeneous one. There, game rules which ensured same
opportunities for players to express their visions were not completely effective in granting all players the
same level of control. In these occasions the facilitator intervened to stimulate players who were giving
limited explanations, or who were not providing extensive feedback to others. Consequently, players were
at times able to enrich their arguments. Therefore, the presence of the facilitator can have a role in trying to
balance potential differences between players’ participation.
Another reflection related to control, and that both groups shared in the debriefing, is the fact that even
when their control on their decision was limited by chance or by others’ actions, they enjoyed the loss of
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control as an added element of fun that made the game more challenging and enjoyable. Moreover, they
stated that by having their options reduced by these factors, they had to force themselves to think of
alternative strategies for implementing their actions, and this made them think more creatively. By doing this
they were able to think outside the box and come up with interconnections between actions and SDGs that
they would not usually think of. This furthermore reflected in the following players’ statements:
“[having my personal control reduced] showed me how many other possibilities there actually
are, because initially I already read and related actions to a certain goal, but then with the next
assignment [which is influenced by others’ decisions] I had to fit them into a certain box, and this
made me think more originally […] and realize how may more options there are” (Player
B/Homogeneous group)
“By being pushed to think differently you make connections that you wouldn’t have seen
otherwise” (Player G/Heterogeneous group)
Another reflection that was made by the homogeneous group during the debriefing, is that their feeling of
control made them more prone to collaboration. According to them this happened because having a certain
control over their action (mainly given by the possibility of interpreting their action-cards), made them realize
that helping others with their decisions would have not hindered their own agenda. The fact that players in
this group perceived their personal control more strongly than those in the heterogeneous group, can be
reflected in their confidence with the topic of the game and their feeling comfortable discussing with each
other. Whereas players in the heterogeneous group felt more insecure when expressing their arguments and
this made them feel less in control of their actions, and contributed to less collaborative, and more
competitive game dynamics. For example, one player shared that:
“We have a lot of control […] and I think it’s nice because we don’t get too competitive, we can
change our agenda and collaborate more” (Player C/Homogeneous group)
COLLABORATION AND COMPETITION
Based on the analysis of the handbook, the serious game presents both collaborative and competitive
dynamics of gameplay. Collaboration is mainly enhanced when players interact during the discussions in
which they present their argumentations and receive or give feedback to others. This type of collaboration is
necessary for players to take ultimate decisions as a group, and it makes them progress towards the goal of
the game (i.e. completing the system). In fact, decisions are initiated, each turn, by one player individually,
but for the strategy to work, they need the agreement of the majority of other players. Therefore, they
collaborate by discussing about the validity of one’s argumentation, and by refining it together when they
think it could be improved. This process is central to the game and gives it a collaborative attribute. Although
not prominent, a dynamic of competition is also included in the game by the fact that players can gain
individual points. Even though the points they collect contribute to the same picture on the leader board,
the different extent to which each player contributes to forming the picture, can be traced back so that one
of them will be considered the winner of the game. Elements of competition such as points, are usually
included in games to promote engagement (Prensky, 2001). In line with this, some players in the second
group stated that one of the elements which contributed to their engagement with the game is the possibility
to gain points:
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“[…] I was also driven by points. I like playing games and winning” (Player G/Heterogeneous
group)
“I also like playing games and be competitive” (Player H/Heterogeneous group)
Based on the observations, dynamics of competition seem to be less prominent in the homogeneous group.
This group tended to collaborate more than the rules of the game dictate. For example, additional
collaborative behaviour occurred when some players tried to help others to make a better argument, even
when this would give an extra point to the player being helped. This happened in particular on one occasion
when Player C, after listening to Player B explanation of one action, asked them to see their cards and looked
for what they thought could be a better fit. In another case, Player D, after realising they were not going to
be able to obtain enough points to win the game, openly stated that they stopped thinking of strategies for
winning, and instead aimed to stimulate interesting discussions with the others.
Overall, the two groups presented different extents of collaboration. While for both groups the baseline of
collaboration was given by the game requiring to discuss and to provide feedback to reach common
agreements and construct actions, they also adopted extra forms of spontaneous collaboration that are not
prescribed by the game instructions. This extra collaboration occurred when players indicated to each other
where they could try to implement their action, or what their options could be in terms of strategy, and when
players provided information or examples to each other for making stronger argumentations. However, while
these dynamics of collaboration represented the majority of players interactions in the homogeneous group,
and were implemented by all players, these only occurred in a limited number of cases in the heterogeneous
group, and with an uneven distribution among players.
Since collaboration in the game is implemented by means of communication, the fact that players in the
homogeneous group collaborated more than those in the heterogeneous one, is related to the presence of
more communication in the first group. Therefore, it can be observed that stronger communication, likewise
higher control, has an enhancing effect on collaboration.
SYNCHRONIZATION
The type of collaboration based on communication that characterizes the serious game entails that the
primary interactions between players occur simultaneously and therefore they are synchronous. In fact, even
though actions are turn-based, all players have a role during each other’s turns.
At the beginning of each turn, the player with the role of providing the argument for placing one of his cards,
has a maximum of two minutes to reflect on his reasons and explanation. This mechanism is typically included
in serious games to allow players some time to reflect on the actions and choices they need to make and
correspond to the asynchronous mode of play (Buchinger & da Silva Hounsell, 2018). However, the
asynchronous mode does not prevail during gameplay in the serious game because it is used as a supporting
mechanism for players to elaborate the reasoning that they will then present during the discussion with other
players, and which represents the synchronous mode.
Regarding the distribution of synchronous and asynchronous activities, one of the players in the
heterogeneous group expressed that they had difficulties related to the prevalence of synchronous activities.
As explained by the player, this was due to the fact that they always had to keep focus and to listen to all the
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argumentations presented by the others. Moreover, they related this difficulty to a language barrier, which
made it harder to listen actively to all the positions that players where sharing during the discussion time.
Regarding differences between the two groups, the fact that the homogeneous group tended to collaborate
more, extended the length of synchronous activities, and reduced that of asynchronous one. Whereas less
collaboration in the heterogeneous group extended the length of asynchronous activities, and reduced that
of synchronous ones, without however altering the overall prevalence of the synchronous mode. In the
homogeneous group, this was reflected in players elaborating their arguments publicly during the discussion,
after a brief time (less than one minute) in which they chose the action to build the argument for. This process
contributed to enhance collaboration because, by listening to the player elaborating their explanation, the
others tended to weigh in and try to help them with their reasoning. While players in the heterogeneous
group tended to take more time for reflecting individually on what action to take and on how to present their
argument before sharing their position with the others.
COMMUNICATION
Based on the analysis of the handbook, communication is included in the serious game as a means for
collaboration among players and it is enhanced and regulated by game mechanics. As explained in the
previous paragraphs, collaborative synchronous activities are prevalent in the serious game, and are
supported by game rules like the presence of turns, and the requirement for all players to provide and receive
peer feedback during discussions. While these rules regulate communication among players, the role of the
facilitator is to enhance communication when players do not provide extensive argumentations and
feedback, or when some of them seem to be less involved in the discussion.
However, observations during gameplay show that, even though communication is regulated and enhanced
by the same game rules and facilitator, the two groups tend to communicate differently. While players in the
homogeneous group communicate more with each other, players in the heterogeneous one do it less.
Therefore, the intensity of communication is not totally regulated by game rules; it seems to be also
influenced by the level of confidence and comfort that players have with each other and with the topic of
the game. Some of the players in the homogeneous group are comfortable with each other and seem
confident about the topic of the game. In fact, at times, while one player would be reflecting on what action
to take, the other three players engaged in spontaneous discussions about the topic of the game. Whereas
players in the heterogeneous group only communicated with each other to the extent that it is prescribed by
game rules. Moreover, in comparison to the homogeneous group, most of their argumentations are based
on the sole description of the action they want to implement in the game. In these cases, the facilitator
intervened to enhance the argumentation by asking for examples or further information. However, even
after the intervention of the facilitator, players elaborated only briefly on their positions. Similarly, when
players in this group were required to provide feedback to others’ arguments, they tended to agree with
what had been presented, and only sometimes they asked for extra specifications or examples. The lack of
confidence and knowledge about some of the topics of the game, is also reflected in the following statement
of one of the players in the heterogeneous group:
“I feel like some of the topic are a bit broad for me (like women empowerment), and it was
difficult for me to come up with a right perspectives because maybe my knowledge doesn’t cover
that field, so I cannot convince others to support my idea […]. [with some topics] I feel I don’t
have the capability to give a good argument” (Player E/Heterogeneous group)
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The fact that communication is used differently by the two groups, is also reflected in the pace of the game.
The two game sessions had the same duration, however, while the homogeneous group played 4 rounds and
14 turns, the heterogeneous one played 8 rounds and 25 turns. This was determined by the fact that players
in the homogeneous group engaged in longer discussions based on the presentation of more extensive
arguments and counterarguments; whereas players in the heterogeneous group tended to have shorter
discussions in which several times some of the players agreed without asking for further information.
Nevertheless, both groups were able to engage in discussions about the topic of the game, to exchange
perspectives, and to negotiate shared accommodations, even though this occur to different extents in the
two groups.
FEEDBACK
The provision of feedback in the serious game is peer-based. As described by the rules of the game in the
handbook, the validity of players’ decisions, and their possibility to implement actions, is determined by the
other players. After one player presents their argumentation for implementing an action, the others can
either agree or disagree by explaining the reasons of their disagreement, or also by asking further questions.
Based on this feedback, players can re-define the initial argumentation by supporting it with more
information or examples. The ultimate outcome on the validity of the case is then based on the decision of
the majority of players. The fact that players can adjust their actions and improve their argumentations based
on the feedback provided by their peers, gives them the opportunity to detect the potential gap between
their performance and their goals, and to act on them to reduce such gap (Garris et al., 2002). In the serious
game, the peer feedback is based on communication, therefore the extent to which players engage in the
discussions where the feedback is provided, determines the impact of the feedback itself. Accordingly, more
communication will result in more feedback, and subsequently more input to stimulate players’
performance, and vice versa.
Based on the observations of the two game sessions, players in both groups use peer feedback to enrich their
positions by adding examples to their explanations or by supporting them with more information. However,
some differences can be detected between the two groups. In the homogeneous group, players both provide
and receive feedback equally, with no significant differences in the depth of the feedback given by each
player. Moreover, the amount of times players present their arguments and receive at least one feedback
that they then use for enriching their explanation, exceed the times in which all three other players simply
agree with the point being made. Thus, during most of their discussions, players engage in the coconstruction of meaning and strategies. In the heterogeneous group, the provision of constructive feedback
to stimulate players to enrich their explanations is less frequent, and here players tend to mostly agree with
the arguments they present each turn. Moreover, when constructive feedback is provided, its distribution is
more unbalanced than in the homogeneous group; it is in fact usually expressed by the same player, whereas
the other three participants intervening less often into the discussion. However, every player in this group is
able to provide another player with some input that is then used to improve their point at least once.
In conclusion, it can be observed that the provision of peer feedback is directly influenced by the style of
communication in the groups, and it directly affects the level of collaboration between players in the serious
game. Therefore, serious games that make use of peer feedback driven by communicative dynamics, should
also focus on strategies for unconstrained communication. In fact, if players do not communicate openly,
they will provide and receive less input for improving their performance during the game.
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6.3.

INSTRUCTIONAL CONTENT

SCAFFOLDING AND FACILITATION
Based on the handbook analysis the serious game includes soft scaffolding. In contrast with hard scaffolding,
which is based on prescribed question-prompts, soft scaffolding provides collaboration opportunities
allowing learners to provide and receive explanations, co-construct ideas, resolve conflicts, and negotiate
meaning (Saye & Brush, 2002). Accordingly, in the serious game there are no pre-scripted question prompts
during gameplay, and players are supposed to support each other’s learning by discussing and collaborating.
In this sense, by explaining their reasoning behind actions, and supporting these with examples and
information, and by negotiating outcome that can be meaningful for all players, they can originate learning
and relate it to real-world situations. The serious game also includes the role of the facilitator as a support to
the process of scaffolding. The facilitator can intervene during gameplay when players explicitly request
support, or when he/she notices that they are not providing enough scaffolding to each other to enhance
learning. In these cases, the facilitator can ask question prompts on the concepts that are not being
elaborated by players, or provide examples to render concepts clearer, or directly explain concepts when
participants are not able to elaborate on them.
In the serious game, the discussion activities of soft scaffolding correspond to the provision of peer feedback.
However, not all peer feedback corresponds to soft scaffolding. In other words, when players give
constructive feedback to each other, and when this contributes to enhance their understanding of concepts,
and to construct meaning together, they are at the same time supporting their learning process; and thus,
implementing soft scaffolding. However, when peer feedback is not constructive, and do not contribute to a
better understanding or learning of the content of the serious game, this does not correspond with
scaffolding practices.
Therefore, likewise what has been said with regards to the effectiveness of peer feedback, unconstrained
communication among players can be supportive of effective scaffolding and, in turn, effective learning.
Accordingly, based on the observations of the game sessions, soft scaffolding required less support from the
facilitator in the homogeneous group than in the heterogeneous one. In the first group, stronger
communication and collaboration positively influenced the quality of peer feedback, but also their mutual
assistance to learning (i.e. soft scaffolding). Even though the facilitator intervened more often to sustain
learning in the heterogeneous group, here players were also able at times to support and help each other by
providing explanations to concepts or relationships that were not completely clear to some of them.
However, similarly to what happened with giving and receiving feedback, players’ assistance to each other’s
learning was more unbalanced in the heterogeneous group than in the homogeneous one. In fact, one of the
players contributed more than the others to soft scaffolding. In the cases in which the process of soft
scaffolding was constrained by communication, the possibility for the facilitator to intervene at any point to
stimulate learning was essential for helping players’ reasonings. In fact, as a result of the facilitator
interventions, players were able to elaborate more on their arguments.
RESOURCES
In the serious game handbook are presented several supporting resources that are provided to all players at
the beginning of the game. They all have their personal set of supporting resources (sheets with definitions
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and explanations of the concepts addressed by the game topics), and they can make use of them at any
moment during the game. For these reasons game resources can be considered as infinite and consumable.
Moreover, the serious game includes a pre-game phase in which the supporting material and the topic of the
game are introduced and explained to players to ensure a common level of understanding of its content.
During the pre-game, players also have the possibility to ask questions to the facilitator if any of the concepts
are not clear to them.
During the two game sessions, all players consult the supporting resources available, and differences in
access are not detected. However, it is possible to observe differences in the consumption style of supporting
materials, which refers to the duration and frequency with which players make use of the resources. This is
mainly determined by the time that players in the two group dedicate to individual reflections before
presenting their arguments. As described in the paragraph on synchronisation, players in the homogeneous
group tend to elaborate their argument publicly, and before starting to share their elaboration with the
others, they briefly consult the supporting resources for finding initial inspiration. Later, during discussions
players in this group refer back to the resources only in case of frictions with each other, and thus use them
to clarify definition and support negotiations. Players in the heterogeneous group make use more extensively
of the resources both during their individual reflection, and discussions. While doing so players in this group
refer to the resources looking for keywords that can support their explanation, thus relying on them more
frequently than players in the homogeneous group.
The difference in the consumption style of the resources, seems to be related to players’ confidence with
and knowledge on the topic of the game. In fact, players in the homogeneous group appear to be more
confident about their understanding of the main concepts of the game; this is reflected by the fact that most
of the times they know what applies to each dimension of sustainability and the SDGs, without needing to
consult their descriptions or keywords. While players in the heterogeneous group often appear uncertain
about the definitions of some of the concepts; in fact, on several occasions players in this group express the
need to consult once more definitions and keywords before proceeding with their tasks.

6.4.

PLAYERS CHARACTERISTICS

Player characteristics refer to the individual differences existing among players which can have an influence
on the gameplay process (Kiili, 2004). Players characteristics that are accounted for in the context of this
research, are players’ cultural background and major of study. These two elements have been selected based
on the topic of sustainable development characterising the serious game. In fact, it is widely agreed on that
education for sustainable development requires multidisciplinary collaboration for students to make
connections between different domains, and to be able to bridge different professional cultures and
traditions (Dieleman & Huisingh, 2006). Accordingly, numerous reviews on the competences needed for
dealing with sustainability challenges point out the importance of integrating different perspectives in the
process of learning both in terms of multidisciplinarity and multiculturality (de Haan, 2010; Frisk & Larson,
2011; Cruickshank & Fenner, 2012; Dlouhá et al., 2019). In order to assess the effective influence of these
characteristics for soft systems thinking in the game-based learning activity, players in the heterogeneous
group present a more diverse composition than those in the homogeneous one.

49

The assumption behind the composition of the heterogeneous group, was that the inclusion of different
major of studies, and cultures, would have determined the presence of diverse perspectives, values and
interests in the group. This in turn was assumed to stimulate more discussions and active negotiations based
on conflicting perspectives between players who are required to reach shared accommodations to proceed
in the game. However, players in the heterogeneous group did not express nor display clear differences in
terms of their perspectives; instead, they tended to agree with each other even more easily than players in
the homogenous group. This was then reflected in the need for little negotiation and debate for the
elaboration of shared strategies in the heterogeneous group, because players rarely questioned others’
positions. Moreover, when at times they tried to challenge one’s argument, the player being questioned
agreed with the counterargument proposed by considering it as a valid alternative to their initial position.
Contrarily to what was expected, players in the homogeneous group engaged more in debates in which
players tried to defend their positions; and this involved more active negotiations for reaching shared
accommodations. During the debriefing, players in this group stated that sometimes, by engaging in
discussions about actions for sustainable development, they have encountered different perspectives that
were not completely unknown to them but with which they felt less familiar:
“I enjoyed hearing other people’s examples and how they linked things together, because myself
I have a very much economic and political-focused mind, so it was good to see how someone else
might think” (Player C/Homogeneous group)
However, discussions in this group were not driven by the presence of conflicting perspectives, instead they
were simply based on the presence of several cards options that all players deemed valid, but that
nonetheless needed discussion for taking collective decisions on which one to choose.
During the debriefing, players in the heterogeneous group stated that they did not learn much about new
and different perspectives because they kept the level of the discussion very broad without mentioning many
concrete examples or cases that could be related to specific perspectives. In few cases, players in this group
did make used of specific examples and learned about alternative or different perspectives. However, the
novelty of those perspectives does not seem to be associated with players diversity in terms of major of study
and cultural background. In fact, during the debriefing player G stated that:
“[new perspectives could be] a combination of what you simply encounter either actively or
passively, like the example that I gave from the Resource (University magazine)” (Player
G/Heterogeneous group
Regarding this example, the player referred to a case study they had read on the university magazine, and
that they used to explain their argumentation about a certain action during gameplay; the same case was
also known by another player in the group from a different cultural background and study programme.
In conclusion, based on these observations on the role that participants’ level of diversity played in the two
groups, it can be state that more diversity in terms of cultural background and major of study had no impact
on the emergence of different perspectives. The main obstacle that has been observed to the emergence of
different perspectives is related to communication between players, as this was the primary way through
which players in this specific game exchange their perspectives.
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6.5.

LEARNING ACTIVITIES

COLLABORATIVE, DISCUSSION AND ARGUMENTATION ACTIVITIES
The learning activities in the serious game are mainly collaborative; in fact, players are dependent on each
other and need to collaborate in order to proceed towards the goal of the game. Collaborative learning
activities are related to the discussions between players, which involve constructive peer feedback and soft
scaffolding. Here, players debate together to refine the definitions of actions, thinking about conditions and
implications, and finally elaborating shared accommodations. Therefore, collaborative learning activities in
the serious game also correspond to discussion and argumentation activities. However, other types of
learning activities can be observed during the game. These are individual and information transmission
activities. The pre-game phase of the serious game refers to an introductory information transmission activity
held by the facilitator. The aim of this activity is supportive and instrumental for setting players’ common
understanding of the topics addressed during the game. Individual learning activities refer to the time that
each turn players have for reflecting individually on what actions to take and to elaborate arguments for
supporting their initiatives.
Based on the observations of the two game sessions, both individual and collaborative activities enhanced
players’ learning. Although, individual learning activities have a more marginal role in the homogeneous
group than in the heterogeneous one. This is related to the distribution of synchronous and asynchronous
modes described before. On one hand, the tendency of players in the homogeneous group to work more
collaboratively even during the elaboration of their personal argumentations, entails that collaborative
learning activities in this group prevail over individual ones. On the other hand, players in the heterogenous
group tended to spend more time to reflect on what initiative they want to take and to elaborate their
reasoning. Therefore, in this group individual and collaborative learning activities are more balanced.

6.6.

PLAYER EXPERIENCE

ENGAGEMENT
Sociocultural engagement is stimulated by collaborative game characteristics that provide a context in which
peer and social interactions occur to enhance learning (Plass et al., 2015). In the serious game adopted in this
research, peer and social interactions are stimulated by elements such as collaborative activities, peer
feedback, and soft scaffolding. However, based on the observations of the game sessions, the role of
sociocultural engagement seems to be different in the two groups. And this can be linked to the different
levels of collaboration and social interaction experienced by the two groups of players.
During the debriefing session, players shared their reflections on what elements of the serious game
stimulated their engagement with the activity. The main factors that, according to players in the
homogeneous group, contributed to engagement are:
a) Interest in the general topic of the serious game (i.e. Sustainable Development Goals)
b) The discovery of interconnection between goals and actions
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c) Providing and listening to others’ argumentations, and discussing about the topic of the game
(interaction)
d) General curiosity about the activity
e) Reflecting about the different dimensions of sustainability
The main factors that, according to players in the heterogeneous group, contributed to engagement are:
a)
b)
c)
d)
e)

Learning about actions for contributing to the Sustainable Development Goals
The discovery of interconnections between goals and actions
General curiosity about the activity
Listening to others’ argumentations
Obtaining points, and competing against other players

While the homogeneous group partly addressed the role of interaction for fostering engagement by
mentioning that they enjoyed to elaborate and listen to others’ argumentations and to discuss, players in the
heterogeneous group did not explicitly refer to active interaction as a factor that stimulated their
engagement with the game. This difference can be related to the different levels of communication detected
in the two groups. In fact, social interaction during the game occurred by means of communication.
The stronger social interaction in the homogeneous group is in line with their positive performance in group
collaboration, and with their tendency to construct argumentations collectively. In fact, according to Plass et
al. (2015), players experiencing sociocultural engagement in serious games are likely to perform positively in
group participation, and in using collective knowledge to reach goals.
In this sense, a more homogeneous group seemed to be more effective for collaborative activities because
players felt comfortable and interacted more easily with each other, than players in the heterogeneous
group.
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6.7.

LEARNING OUTCOMES

This chapter presents the results of the assessment of the learning outcomes of the two groups that
participated to the implementation of the serious game. Each learning outcome is associated to one or more
learning objectives related to soft systems thinking, which have been identified in chapter 5.7 as a result of
the literature reviews of game-based learning and soft systems theory. These include cognitive and affective
learning outcomes, respectively based on Bloom and Krathwhol’s (1956) classifications, adapted to the
perspective of soft systems thinking. Each sub-chapter addresses one learning outcome and the extent to
which it is achieved by the homogeneous and heterogeneous groups.
COGNITIVE LEARNING OUTCOMES
The cognitive domain refers to students’ intellectual level, what they know and how they organize ideas,
thoughts, and opinions (Lameras et al., 2017). Based on the results of the literature review on game-based
learning and soft systems thinking, all cognitive learning outcomes of Bloom’s taxonomy are identified as
relevant for soft systems thinking and have been associated to the learning objectives assessed as following.
REMEMBERING

Remembering
Learning objectives for
soft systems thinking
Learners can describe
their own perspectives
and opinions related to
a complex problem by
identifying and
adopting supporting
information and
examples

Assessment
Observation:
a) Do all players express their
perspective?
b) Do players actively describe to others
their position on the topics raised
during the game?
c) When players describe their
perspective on the topic, do they
support it with facts and/or
information?

Homogeneous
group

Heterogeneous
group

++

+

Table 7: Overview learning outcome Remembering

In the context of the serious game adopted in this research, the learning outcome ‘remembering’ refers to
players’ ability to recall information and examples to support their argumentations when they present their
perspectives. During the game, players have the chance to express their opinions during their turn by
describing the action they want to implement, and during others’ turns by proving feedback. In both cases,
players can be more or less active and detailed with their explanations. For example, they can describe more
in general how a certain action could support a sustainability goal without referring to specific cases, or they
can use examples and data to enrich their explanation. Similarly, when they provide feedback on others’
argumentations, they can simply agree with what they say, or they can present a counterargument and
support it with information.
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Based on observations, during both game sessions all players expressed their perspectives on certain actions
at least once. However, some differences can be noticed between the two groups in the depth of their
explanations and in the use of information and examples to support them. In the homogeneous group, most
of the times all players supported their argumentations with examples and elaborate on actions beyond the
simple description of what is reported on the cards; while in the heterogeneous group, the times in which
players elaborate on their actions and do so by providing additional information, represent the minority of
cases. In fact, most of the times, players in this group tended to simply describe the actions reported on their
cards, and to directly agree with others’ presentations. When this happened and the facilitator intervened
to stimulate more elaboration, only sometimes players were able to retrieve some supportive information
for the cases, while the rest of the times they repeated their initial description.
In conclusion, all players in both groups elaborated on the sustainability actions they proposed at least once
by making use of specific information or cases that they knew of. However, while players in the homogeneous
group demonstrated to be able to retrieve information to support their cases more regularly and consistently
during the game, players in the heterogeneous group did so only occasionally, with the exception of one
player who provided examples and information more often than the others.
Therefore, based on the observations the learning outcome ‘remembering’ is achieved by players in the
homogeneous group, and partially achieved by those in the heterogeneous group.
UNDERSTANDING

Understanding
Learning objectives for soft systems
thinking

Assessment

Homogeneous
group

Heterogeneous
group

1. Learners can understand and
recognise others’ perspectives and
sustainability dimensions;
2. Learners can compare and classify
different perspectives based on
similarities and differences
between them;
3. Learners can explain how the
elements of different perspectives
interact with each other.

Observation:
Do players show
understanding of the
perspectives of other
players and of the
different dimensions of
sustainability? When they
do not, do they ask for
clarifications?

++

++

++

++

++

++

Table 8: Overview learning outcome Understanding

In this serious game, the learning outcome ‘understanding’ refers to players ability to understand and
recognize different perspectives related to sustainable development. This should be reflected in their
capacity to recognize the interconnections between different players’ perspectives, sustainability topics and
dimensions, and thus to relate them together based on their similarities and differences. During their turn,
based on their own perspective on sustainability, players are required to identify one action and to relate it
to at least one sustainable development goal and to one dimension of sustainability. By doing this, and by
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explaining these relationships to the other players, they demonstrated their understanding of the
interconnections between different concepts. Moreover, when players are required to provide others with
feedback, they should also demonstrate understanding of others’ perspectives and of the interconnections
that others identify. They can do so by reacting to their argumentations and either confirming their
understanding by agreeing with them or asking for clarifications.
Based on observations, players in both groups show understanding of the different sustainability dimensions
by explaining, during their turns, how these interact with the actions they choose and the sustainable
development goals. Moreover, at times they react to others argumentations by asking for clarifications when
their explanation is not completely clear to them; when this happens players engage in a discussion on the
topic and eventually understand the reasonings behind the interconnections presented by others. In this
sense, the level of understanding of others’ perspectives and the relationships between actions, goals, and
sustainability dimensions, does not seem to vary in the two groups. Moreover, in one occasion in both
sessions, players share some doubts on their understanding of the similarities and differences between the
dimensions of society and wellbeing, and similarly in both groups, they discuss together on how to better
distinguish these two concepts.
In conclusion, both groups demonstrated a good understanding of the interconnections between
sustainability topics and dimensions, and of others’ perspectives on them. Therefore, based on the
observations, the learning outcome ‘understanding’ is achieved by players in both groups.
APPLYING

Applying
Learning objectives for
soft systems thinking

Assessment

Homogeneous
group

Heterogeneous
group

Learners can choose and
implement
methods/procedures to
perform tasks and/or
solve problems that they
are unfamiliar with.

Observation:
1. Are players able to proceed in
gameplay by implementing strategies
and taking decisions? How do they
proceed to do so?
2. Are players’ strategies always
successful? If not, are they able to
make adjustments to them?

++

+

Table 9: Overview learning outcome Applying

The learning outcome ‘applying’ refers to players ability to implement procedures to perform tasks and solve
problems. In the serious game, the tasks players need to perform concern the identification of
interconnections between sustainability concepts and their perspectives, to explain these to others, and
search for shared accommodation on such interconnections. The learning outcome applying can be
associated with the execution of familiar tasks, or the implementation of new procedures to solve unfamiliar
problems (Krathwohl & Anderson, 2009).
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During the serious game, the procedures that players could employ to perform their tasks are defined by the
rules of the game. These refer to the individual reflection time in which player can think of how to
interconnect actions, sustainability dimensions, and goals, and the discussion activities in which players
present their reasonings and at times discuss and negotiate together their opinions of them. During the
debriefing, players in both groups stated that these procedures were new to them because they had never
performed tasks that required them to think about the interconnections between SDGs and the different
dimensions of sustainability. Based on the observations, players in the two groups overall managed to adapt
to these unfamiliar procedures and to advance in gameplay by taking decisions both individually and in group.
Moreover, even when sometimes their strategies were not successful (for example, a certain action was
contested by the majority of the other players), they were able to negotiate adjustments and change
strategies, thus demonstrating good command of the game procedures. However, even though players in
both groups performed the tasks of the game, they did so by relying differently on the two main types of
procedures. Players in the homogeneous group emphasised discussion and argumentation activities as their
main procedure through which achieve their goals. While the heterogeneous group strongly relied on the
individual activities to elaborate their strategies. This difference partly determined the more dense and
regular exchange of perspectives and feedback in the homogeneous group than in the heterogeneous one.
The fact that the homogeneous group relied less on individual reflection, did not affect other learning
outcomes because the reflection activity still occurred, but in this group collectively. While the fact that the
heterogeneous group engaged less with discussion and argumentation activities, sometimes reduced their
ability to exchange perspectives and thus to fully achieve some of the other learning outcomes such as
‘responding’.
In conclusion, even though players in both groups were unfamiliar with the problem and the tasks they faced,
they were able to apply procedures in gameplay to advance towards the goals of the serious game. They did
so by identifying and explaining interconnections between concepts and perspectives to each other, and thus
completing the tasks. However, the different emphasis that the two groups put on individual reflection and
discussion procedures, partly limited the performance of the heterogeneous group. Therefore, based on the
observations, the learning outcome ‘applying’ is achieved by players in the homogeneous group, and partly
achieved by players in the heterogeneous group.
ANALYSIS

Analysis
Learning objectives for soft
systems thinking

Assessment

Homogeneous
group

Heterogeneous
group

Learners are able to
differentiate between the
relevance of multiple
perspectives in relation to
the overall structure

Observation:
When confronted with different opinions on
actions to take, are players able to take a
decision by considering the overall goal of the
task?

++

++

Table 10: Overview learning outcome Analysis
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In the context of this serious game for soft systems thinking, the learning outcome ‘analysis’ refers to the
component of differentiating the parts of a whole structure in terms of their relevance and importance. This
can be considered as a following step of the process of understanding, in which after comparing and
classifying different perspectives, players learn to distinguish their relevance based on their overall goal.
Based on the observation of the two game sessions, in certain occasions players engaged into the analysis of
actions and try to identify and differentiate the relevance of multiple perspectives. This happened in both
group when, after one player explained their position on an action to take, at least one of the other players
intervened with a counterargument or with requests of specifications. Here, some of the players where not
completely convinced by the argumentation provided for the effectiveness of a certain action on
sustainability goals. When this happened, players naturally engaged into discussions trying to examine why
the action described might not be effective for the goal it was related to. In these discussions, at least two
main perspectives emerged on how to tackle a certain sustainability goal; in order to analyse these different
perspectives, players tried to assess their relevance by relating them to the overall goal and identifying their
strengths and weaknesses. Subsequently, based the assessment of the different perspectives, in both groups
players proceeded in their discussion by identifying necessary conditions for a certain action to work
effectively. By establishing such conditions, they eventually agreed on the same action. This was facilitated
by the fact that most the actions reported on the cards of the serious game are deliberately broad so that
players can build on their general description and they can attach more specific meaning and conditions to
them.
In conclusion, when faced with multiple perspectives or options during decision making, players in both
groups reacted in the same way and adopted the same strategy of analysis. Therefore, based on the
observations, the learning outcome ‘analysis’ is achieved by players in both groups.

EVALUATING

Evaluating
Learning objectives for
soft systems thinking
Learners can evaluate
desirability and
feasibility of the
agreements reached

Assessment

Homogeneous
group

Heterogeneous
group

Debriefing questions:
1. When looking at the final
configuration of the board,
representing a set of actions to
achieve the SDGs, do you agree with
the final result? Would you have done
something differently?
2. Do you think that this final set of
actions would be feasible? Why? Or
why not?

++

+

Table 11: Overview learning outcome Evaluating
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The learning outcome ‘evaluating’ refers to making judgements based on criteria and/or standards. In the
context of soft systems thinking, desirability and feasibility of the final accommodations are two fundamental
criteria to assess the satisfaction from the point of view of the actors involved with the outcome of the
learning process.
The theme of the desirability and feasibility of the set of actions established during the game was addressed
directly in the debriefing question. There, players were asked about whether they perceived the final
configuration of actions as desirable and feasible. However, during gameplay, players in both groups also
spontaneously addressed these topics during their discussions. This happened when some players negotiated
certain conditions to be applied to the actions presented by others; and such conditions were aimed at
framing actions in a way that would increase their desirability and/or feasibility for some of the players, even
though, eventually all players agreed on the specifications they incorporated.
During the debriefing, the two groups were directly asked about their satisfaction with the final configuration
of actions. Within the two groups, players gave similar answers. Players in the homogeneous group agreed
on the fact that personally they would have chosen different actions to reach the goal of the game in a way
that could have been totally desirable and feasible; however, they also acknowledged the desirability and
feasibility of what they achieved through the game as final accommodation that they did not see as an
optimal solution, but that they agreed on nonetheless. With regards to this one of the players stated:
“I could think of other options as more relevant but in general I think we managed to frame
actions in a way that we all agreed on them” (Player D/Homogeneous group)
On the one hand, players in this group expressed their agreement on the final result in terms of something
that had to be achieved together on the basis of a certain set of actions to choose from. On the other hand,
they explained why, from their personal perspective, they were not fully convinced about desirability and
feasibility of the final result. Their reasons were linked to the uncertainty of the effect of some of the actions,
to the context of their application, and to the stakeholders involved in the actions. For example, player B
explained that some combinations of actions could have been more desirable according to them when
including more diversity in the stakeholders involved. Therefore, based on the reflections in the debriefing
session, players in the homogeneous group were able to critically reflect on elements of desirability and
feasibility of the final outcome of the game. By explaining their reasons and reflections they evaluated what
they have achieved during gameplay; they did so by highlighting the weaknesses of the outcome, but also by
acknowledging the impossibility of reaching an optimal solution, and therefore agreeing on their result.
During the debriefing, players in the heterogeneous group agreed unanimously on the desirability and the
feasibility of their final set of actions. However, some of the players added that, according to them, some
specifications on the implementation of the actions needed to be made to increase their feasibility.
Moreover, another condition for feasibility and desirability that they added refer to the need for certain
actions to be implemented first, and to then move gradually to others.
In conclusion, players in both groups demonstrated their ability to assess the outcome of the game that they
constructed together in terms of its desirability and feasibility, both during and after gameplay. With a
difference in terms of the details of their final reflection (which was more in depth in the homogeneous
group), the two groups discussed about what they achieved as a group and agreed on the outcome by
overcoming their individual preferences and by acknowledging the impossibility of reaching one best and
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optimal solution. Therefore, based on the observations, the learning outcome ‘evaluating’ is achieved by
players in both groups.
CREATING

Creating
Learning objectives for soft
systems thinking

Assessment

Homogeneous
group

Heterogeneous
group

Learners are able to formulate
accommodations between
different perspectives and to
develop shared strategies

Observation:
Are players always able to negotiate
group decisions and reach
agreements among all participants?

++

+

Table 12: Overview learning outcome Creating

The learning outcome ‘creating’ refers to organize elements together to form a new and original product
with a structure that was not clearly present before (Krathwohl & Anderson, 2009). In the context of this
serious game, the new original product is represented by the system made of actions and sustainability goals
that players co-create during the game. The game design itself stimulates the creation of an original
configuration of actions because of the combination of elements of chance and by assigning a certain level
of control to players themselves. Therefore, any time the game is played the outcome will always be different
based on the cards that players draw and on their personal decisions.
During gameplay players in both groups engage with the rules of the game, and every time one action is
presented by one of them, they are able to take a decision on whether it can be included or not in the final
set of actions. By proceeding in the game, the sum of the decisions they take each turn, contribute to form
the final configuration of the system. Because of the different length of the discussions in the two groups,
the final system of the homogeneous group includes less actions then the heterogeneous group. However,
this does not alter their learning outcome as it simply entails that the cycle of decision making is repeated
less times and is reflected in a smaller system of elements.
Even though players in both groups are able to formulate shared accommodations on the actions to take,
this seldom stems from complex negotiations because players do not display highly different perspectives.
In fact, only in two occasions per group, players disagreed with each other and needed to discuss on how to
reach a common ground. However, in these cases they realized that their viewpoints were not conflicting in
principles and they managed to frame the decision in such a way that they all agreed. In one single case, one
of the players in the heterogeneous group did not agree with one action but given that the majority of the
other players did, they decided to adopt it anyway.
In conclusion, players in both groups demonstrated to be able to create a new product by reaching
agreement on how to interconnect multiple elements (i.e. actions and sustainability goals). Even though
negotiations between different perspectives were not needed during the all decision-making activities,
players in the heterogeneous group were not always effective in reaching a common ground all the time.
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Therefore, based on the observations the learning outcome ‘creating’ is achieved by players in the
homogeneous group, and partially achieved by those in the heterogeneous group.
AFFECTIVE LEARNING OUTCOMES
Affective learning outcomes relate to behavioural changes and motivational aspects as results or causes of
learning (Abdul Jabbar & Felicia, 2015). The five affective learning outcomes defined by Krathwohl et al.
(1956) include receiving, responding, valuing, organization, and characterization. Based on the analysis of
the literature reviews on game-based learning and soft systems thinking, in chapter 5.7, receiving,
responding, and organization, have been identified as relevant for serious games on soft systems thinking.
RECEIVING

Receiving
Learning objectives for
soft systems thinking
Learners pay attention
to others’ perspectives

Assessment
Observation:
Do players listen to each other when
someone is expressing their perspective
on a specific issue?

Homogeneous
group

Heterogeneous
group

++

++

Table 13: Overview learning outcome Receiving

The learning outcome ‘receiving’ refers to learners’ willingness to attend to particular phenomena or stimuli
(Krathwohl et al., 1956). In the context of this serious game, receiving can support and precede the cognitive
learning outcome understanding, as a condition for players to pay attention to others’ models of purposeful
action and thus to try to understand them. Therefore, based on the achievement of the learning outcome
‘understanding’ in both groups, it can be assumed that players similarly achieved the learning outcome
‘receiving’.
Based on observations, players in both groups seemed attentive to others’ explanations of how they wanted
to act during their turns. This was observed because no players were distracted during others’ explanations.
Especially by observing players’ body language, they seemed attentive to others’ explanations during the
activity. For example, during other’s presentations players tended to nod at each other when they agreed on
what was being said, and they regularly, and almost constantly, looked at the player who was talking. Only
in two occasions (once in each group), two players expressed difficulties to keep their focus and follow others’
presentation of their perspective. In the homogeneous group, during the debriefing, player A explained that
when two other players started to discuss about two different options of actions to play, they initially listened
to the two perspectives and intervened to give their personal opinion; however, when the discussion
continued and players seemed not to be able to find an agreement, player A lost interest in listening to them
because they thought both options to be valid. However, player A initially did listen to the different
perspectives and even provided feedback and suggestions, and only after the discussion became longer, they
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stopped paying attention. Therefore, the player still demonstrated to be able to pay attention to others’
perspectives according to the formulation of the learning objective of ‘receiving’.
In the heterogeneous group, during the debriefing, player H also expressed some difficulties with paying
attention to others’ perspectives. While for the player in the homogeneous group this was due to their level
of attention decreasing when the discussion became too long, for the player in the heterogeneous group,
this was due to language barriers and some technical elements of the game. This player explained that in few
occasions it was harder to listen to others’ perspectives and follow their explanation in English, and, at the
same time, the cards on which the actions being described were reported, were too far on the board, or the
font too small for them to try to read and follow the explanations. However, even though this player
encountered these difficulties with listening to others’ argumentations, they eventually managed to
understand their content successfully, but this cost them more energy than other activities.
In conclusion, even though one player in each group experienced some constrains to receive others’
explanations, in the end they all demonstrated to be able to pay attention to each other most of the times.
Therefore, based on the observations, the learning outcome ‘receiving’ is achieved by players in both groups.
RESPONDING

Responding
Learning objectives for soft
systems thinking
Learners actively express
interest in others’
perspectives

Assessment

Homogeneous
group

Heterogeneous
group

Observation:
Do players express interest in others’
perspectives by inquiring into learning
more about them?

++

+

Table 14: Overview learning outcome Responding

The learning outcome ‘responding’ refers to learners responding regularly to the affective stimuli, and this
can range from simply reacting, to voluntarily responding, and to getting satisfaction and enjoyment by
reacting.
In the serious game adopted in this research, players are required to provide feedback to each other in order
to proceed in gameplay, and thus they are required by game rules to at least react to others’ argumentations.
Therefore reacting, the first level of responding, is always reached by all players in the two groups when they
express their agreement or disagreement with the actions presented. In this sense, the two groups do not
differ. However, the two groups do differ in terms of voluntarily responding and expressing interest in others’
perspectives. Players in the homogeneous group tent to respond more often with inquiring questions to
others’ presentations, and by doing this they express their interest for each other points of view. In the
heterogeneous group, most of the times players limit their feedback to a reaction of agreement on what is
presented by others. Only in a limited number of times players in this group express their interest in others’
perspectives by asking further questions or requiring more detailed explanations.
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In conclusion, based on the intensity of feedback provided by players in the two groups, some differences
can be found in the way players respond to others’ perspectives. Therefore, based on the observations the
learning outcome ‘responding’ is achieved by players in the homogeneous group, and partially achieved by
those in the heterogeneous group.
ORGANIZING

Organizing
Learning objectives for
soft systems thinking

Assessment

Homogeneous
group

Heterogeneous
group

1. Learners are able to
manage conflicting
values;
2. Learners are able to
identify
interrelationships
between values;
3. Learners are able to
organize values into
a system.

Observation:
Do players engage in discussions based
on different values? If yes, are they able
to manage them? How do they do so?
Do they reach a compromise on which
they all agree?
Debriefing:
While interacting with each other, did
you perceive the presence of values in
conflict with yours? If yes, how did you
deal with it? Did you try to identify
common points?

-

-

Table 15: Overview learning outcome Organizing

The learning outcome ‘organization’ refers to situations in which multiple and conflicting values are present
and learners need to organize them into a system (Krathwohl et al., 1956). The process of managing values
and re-organizing them is essential in soft systems theory, and it is manifested through the establishment of
accommodations between conflicting values.
Based on observations, during both game sessions players did not experience direct conflicts in values.
Therefore, the achievement of the learning outcome ‘organization’ was limited by the absence (or absence
of emergence) of explicit differences in values among players in both groups. In fact, players in both groups
tended to agree with each other, and clear situations in which they could have engaged in the management
of conflicting values were not detected. However, from a first observation, it could seem that players in the
homogeneous group encountered situations of conflict. This could be noticed by the fact that players in this
group tended to challenge each other more than those in the heterogeneous group. They tried to question
others’ argumentations more often and debated on actions to take. However, by following the details of their
discussions, it becomes clearer that these did not stem from conflicting values in principle. In fact, most of
the times, when a player’s argumentation was challenged, they were able to explain their reasoning better
by providing examples and information on their point, and this resulted in all players eventually agreeing
with the statement. Therefore, what at first could be considered as a conflict, usually turned out to be a
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misunderstanding or a lack of detail in the explanations, which could be solved simply by improving
argumentations, without requiring the organization of different values.
In one single occasion, in the homogeneous group, two players started a discussion based on their two
different opinions on certain actions. However, even in this case, the disagreement was not in principle due
to conflicting values, but rather on the definition and conceptualization of actions according to different
sustainability dimensions. Here, player B presented one action to support a sustainability goal from the point
of view of wellbeing; player C agreed on the importance of the action for the goal, but stated that it pertained
to the domain of society more than wellbeing. In order to find a compromise, the two players settled on
another action that they both agreed pertained to the wellbeing dimension, to support the same goal.
During the debriefing, all players in both groups agreed on the fact that they did not experience any
conflicting values during gameplay, and they stated:
”I think we are a very homogenous group and I didn’t feel like we could have any difference in
values” (Player A/Homogeneous group)
“I didn’t perceived conflicts in values, we all pretty much agreed, also when someone mentioned
another dimension of sustainability could work better than the one presented we also agreed on
that” (Player G/Heterogeneous group)
Moreover, with regards to the initially only apparent conflict in the homogeneous group between players B
and C, they agreed on the fact that it did not represent a conflict in values:
“I did not really perceive it like a conflict because I actually thought it was nice to learn how you
[player C] viewed the action and it became an opportunity to exchange viewpoints”. (Player
B/Homogeneous group)
In conclusion, players in the homogeneous group did not experience conflicting values in the end, even when
they actively tried to challenge each other’s perspectives, because these were apparently absent. While
players in the heterogeneous group did not experience conflicting values, but at the same time they also
tended to agree with instead of challenging each other; they engaged less in discussions, and kept their
arguments rather broad. Accordingly, little communication could have constrained the emergence of
conflicts between players in this group. Therefore, the lack of conflicting values cannot be directly associated
with their absence in principle like in the case of the homogeneous group. Instead it could be due to
communication barriers which hindered their emergence. Nevertheless, even though the cause could be
different, none of the two groups achieved the learning outcome ‘organization’.
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FINAL OVERVIEW
The following table presents the complete overview of players’ learning outcomes achievement.
Cognitive learning outcomes

Homogeneous group Heterogeneous group

Remembering

++

+

Understanding

++

++

Applying

++

+

Analysis

++

++

Evaluating

++

+

Affective learning outcomes

Homogeneous group Heterogeneous group

Receiving

++

++

Responding

++

+

Organizing

-

-

Table 16: Overview affective and cognitive learning outcomes
In summary, players in both groups achieved cognitive learning outcomes that are functional for systems
thinking in general (e.g. identifying and creating interconnections between sustainability goals and
dimensions). By participating to the learning activities of the serious game, players elaborated and presented
argumentations which demonstrated their understanding of the multiple dimensions of sustainability, as well
as their differences and interconnections with the Sustainable Development Goals. Moreover, in multiple
occasions they were able to relate sustainability dimensions and SDGs to personal experiences and/or
previous knowledge of real-life cases.
Both groups performed similarly also with regards to the affective learning outcomes. They positively
performed on receiving and responding, while the learning outcome organizing was not achieved by players
in both groups although this is assumed to stem from different causes: absence of conflicting values among
players in the homogeneous group, and absence of emergence of conflicting values among players in the
heterogeneous group.
Comparing the performance of the two groups, players in the heterogeneous one occasionally encountered
limits in the achievement of some learning outcomes. In this sense, the main difference between the two
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groups’ performance, is mainly related to a lower engagement in discussions and exchange of perspectives
of players in the heterogeneous group.
In conclusion, players in both groups performed positively on cognitive learning outcomes that are functional
for systems thinking in general, and on the affective learning outcomes of receiving and responding to others’
perspectives. However, because of the absence and/or absence of explication of directly conflicting values,
players did not experience the conditions necessary for achieving the affective learning outcome organising,
which, in the context of this research, focused on the management of conflicting models of purposeful action
that is particularly functional for soft systems thinking.
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7. DISCUSSION
The outcomes of this study provide insights on the features of game-based learning that could be employed
in both the design and the evaluation of serious games, for obtaining and reflecting on soft systems thinkingrelated learning outcomes. This chapter presents some reflections on the assumptions of the study that have
been confirmed, and those that have been contradicted, on the evaluation framework developed, and on
the limitations and strengths of the study.
WHAT HAS BEEN CONFIRMED
The development of the evaluation framework is based on the identification of relationships between the
components of game-based learning elements and soft systems thinking core principles and outcomes. This
reflects the flexibility of serious games as educational tools, and the possibility of adapting their elements
and components to the desired learning outcomes. Accordingly, the results of the application of the
evaluation framework to the serious game, have confirmed a positive relationship between components of
game-based learning and most of the soft systems thinking-related learning outcomes identified in this
research. The analysis of the serious game explains how the game integrates all the components included in
the evaluation framework and how these interact with each other.
The evaluation of the serious game highlights the achievement of all the cognitive and affective learning
outcomes except for one. This is reflected in what players’ have learned with regards to the topic of the game
(i.e. the SDGs). In fact, players not only displayed a better understanding of the content of the SDGs and the
different dimensions of sustainability, they also demonstrated to be able to identify the interconnections
between them, and reached agreements on what actions to implement to support the goals. This happened
through the process of gameplay, in which they were stimulated to identify multiple interconnections
between, goals and sustainability dimensions, and to explain these to their peers. In this process, based on
the combination of game’s components, players were also stimulated to think creatively to identify
interconnections they were less familiar with. Moreover, especially during discussion activities, players
acknowledged the co-existence of multiple options, critically assessed the impact of certain actions on
different goals and how they could affect each other. While doing so, they critically discussed about the
conditions to be applied to certain actions for these to be effective, as well as their implications.
This study thereby confirms the initial assumption that game-based learning has the potential to stimulate
soft systems thinking; and provides insights on what are components of serious games that are functional for
enhancing such potential.
In the context of the SDGs, the successful stimulation of soft systems thinking-related outcomes, indicate a
learning process which focuses on the complexity of sustainable development and on the enactment of
accommodations instead of final and optimal solutions. Therefore, the approach to the SDGs emerging from
the outcomes of the serious game, addresses the complexity and uncertainty of sustainable development
from a soft perspective. This could represent in alternative to the hard approach to the SDGs that is often
adopted in studies, and which does not make visible some of the interconnections between sustainable
development areas and perspectives (Le Blanc, 2015; Vladimirova & Le Blanc, 2016; Lim et al., 2018; StaffordSmith et al., 2017).
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WHAT HAS BEEN CONTRADICTED
NON-ACHIEVED LEARNING OUTCOME
While overall the study shows a positive relationship between game-based learning and soft systems
thinking-related outcomes, the final affective learning outcome was not achieved by the groups of players
participating in the study. This learning outcome, namely ‘organization’, refers to situations in which multiple
and conflicting values are present and learners need to organize them into a system (Krathwohl et al., 1956).
Therefore, the presence of conflicting values represents a condition for learners to achieve the learning
outcomes. In order to stimulate the occurrence of conflicting values, in the context of sustainable
development, the element of diversity has been introduced in the study by the selection of players in the
heterogeneous group presenting different cultural background and major of study. Therefore, it was
expected on one hand to detect no conflicts in values in the homogeneous group because of the similarities
of its members; and on the other hand, to detect conflicts in values in the heterogeneous group because of
players’ diversities. However, while the assumption on the absence of conflicts in the homogeneous group
has been confirmed, players in the heterogeneous one did not display conflicts in values. Thus, the absence
of conflicts in both groups prevented the achievement of the affective learning outcome organization.
However, some of the differences between the two groups, in terms of interaction and communication
among players, could suggest that the lack of conflicting values in the heterogeneous group could be due to
barriers to their emergence, rather than to their absence in principle. In fact, players in the homogeneous
group tended to interact and communicate constantly, and tried to challenge each other’ perspectives, even
if they eventually agreed on others’ position. While players in the heterogeneous group tended to
communicate and interact less, and rarely tried to contradict each other. Moreover, during the debriefing,
players in this group mentioned some barriers to communication that could have hindered the expression of
contradicting opinions.
This suggests the formulation of multiple hypothesis on what could have constrained the achievement of the
learning outcome organization in the heterogeneous group:
1. Communication barriers
Since in the serious game, collaboration and the exchange of perspectives heavily relied on communication,
barriers to communication could have hindered the opening up diversity, and thus the stimulation of players’
ability to deal with conflicting values. Based on the observation of the two game sessions, and the reflections
of players during the debriefing, the following hypothesis on what could have constituted barriers to
communication can be identified:
a) Personality traits. The displayed signs of shyness and nervousness of some of the players in the
heterogeneous group could be related to personal traits. And these could have influenced players’
engagement in discussions, and in turn, their ability to express their own perspectives, especially
when these would be in contrast with those of other players. Regarding this, researches have shown
how fear of speaking, making mistakes in public, shyness, and lack of confidence, can result in less
participation in educational contexts (Reinders & Wattana, 2014)
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b) Language barrier. It has been stated by some of the players in the heterogeneous group that they
had some difficulties to express their perspectives and counterarguments to others because of the
language used during the game. Moreover, this aspect and the personal traits described above could
have reinforced each other in limiting players’ ability to freely express themselves. This hypothesis
seems to be supported by studies that report more communication and more complex discourse
among learners when engaging in text than face-to-face interaction (Reinders & Wattana, 2012).
c) Confidence and knowledge about the topic. Players in the heterogeneous group seemed less
confident about their level of knowledge of the topic than those in the homogeneous one. This was
reflected in their frequent use of the supporting resources, and by the statement of one of the
players on their lack of knowledge and confidence on some of the topics addressed by the serious
game. Thus, this could have influenced players’ possibility and willingness to expose their personal
perspective on topics they did not feel confident with or knowledgeable about. This hypothesis
seems to be supported by findings indicating a positive association between self-confidence and
willingness to communicate of learners (Lee & Lee, 2019).
d) Sociocultural factors. Sociocultural factors, such as different communication norms, could also have
influenced the way players in the heterogeneous group engaged in discussions. While some players
from a certain cultural background might be more prone to challenging others’ perspectives, players
from other backgrounds could instead be more hesitant to contradict others. Here it is interesting to
notice that, while the inclusion of different cultural backgrounds was assumed to foster the exchange
of different perspectives, the fact that these were filtered by communication, could have limited the
role of diversity because of potential barriers to communication related to cultures (Ting-Toomey,
1982).

2. Distance between gameplay and real-world
One of the core characteristics of games is that actions happen in an imaginary world where there are no
negative consequences on reality (Garris et al., 2002). This feature of serious game suggests that players
should be more inclined to expose themselves and their positions while playing a game because of low stakes.
However, this does not seem to happen while participants in the heterogeneous group are playing the serious
game; in fact, players in this group appeared rather reluctant to challenge and contradict each other’s
perspectives. One hypothesis for explaining this could be that the serious game does not assign alternative
or fictional roles to players. In fact, players are required to act in gameplay according to their personal
perspectives. This characteristic of the serious game could have reduced the distance of the gaming activity
from participants’ perception of reality, and thus limiting their willingness to express their personal points of
view. This element could be a relevant point for future improvement of the serious games with regards to
the component of players’ roles. For example, the assignment of roles holding conflicting values to players
at the beginning of the activity, could reduce the perception of exposing oneself personally when defending
a position and when contradicting others’.
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INPUT VERSUS PROCESS
The application of the evaluation framework to the empirical case, highlights that some of the components
of the serious games embedded in the design are not affecting the process of gameplay independently or in
the way they are planned. This shows the presence of misalignments with what is planned and expected with
the design of a serious game, and how this is then enacted during the process of playing. However, these
misalignments are not necessarily negative, and they could be ascribed to the different way elements of input
interact with each other, from game characteristics, to players characteristics.
As an example, the design of the serious game theoretically assigns a high level of control to players, with
the aim of enhancing their agency over the actions they can choose to undertake. However, in practice,
because of the interaction of control with elements of chance and the actions of other players, on some
occasions participants found their control to be limited. Contrary to expectations, some players stated that
having less control over what they could do actually pushed them to think outside the box and to identify
connections between SDGs, actions, and sustainability dimensions that they would not usually think of.
Another example concerns the fact that the rules of the game technically ensure equal space for players to
present their arguments by including turns rotation and a maximum amount of time for presenting their
positions. However, these rules were not always able to facilitate equal communication among players; and,
as hypothesised in the previous paragraph, this could have been the result of external variables dependent
on players’ characteristics which influenced their ability to make use of the possibilities enabled by the rules.
In conclusion, the relationship between game design (input) and gameplay (process) seems to be often
ambiguous, and this indicates that there are some limits to what can be predicted from the design of a serious
game; especially in the case of serious games with more flexible characteristics such as non-linearity or
players’ high sense of control. Nevertheless, the analysis of the implementation of such games could be
helpful for identifying the interactions between components that tend to generate positive or negative
misalignments, and to then stimulate the emergence of the former and the avoidance of the latter.
Moreover, the inclusion of a facilitator who can intervene when necessary could act as a corrector when
negative misalignments are detected.

EVALUATION FRAMEWORK
THE POTENTIAL OF THE EVALUATION FRAMEWORK
For the aim of this study, the development of the evaluation framework itself contributed to the
identification of specific components of game-based learning that can be functional for soft systems thinkingrelated outcomes. Moreover, the application of the evaluation framework to the serious game facilitated the
analysis and the understanding of how elements of design have been enacted during gameplay, and in turn
stimulated the learning outcomes.
The adoption of the evaluation framework can be useful for both the design and the evaluation of serious
games on soft systems thinking. At the design stage it can be used for gaining an overview of elements and
components of game-based learning that could be emphasised in a game to stimulate soft systems thinking69

related outcomes. While regarding the evaluation, the framework can be used by educators for selecting
existing games based on the learning outcomes they want to stimulate. Moreover, the evaluation framework
could be used for improving serious games by analysing its strengths and weaknesses what they are
implemented.
THE APPLICATION OF THE EVALUATION FRAMEWORK
The evaluation framework does not prescribe that any serious game with the goal of stimulating soft systems
thinking should include all and exclusively the criteria it presents. Given the flexibility of serious games and
their individual characteristics, the application of the framework to other games can assume different forms
and address only some of its criteria. For example, in the serious game adopted in this research, the elements
of roles and control tend to overlap because balanced roles and equal distribution of control contributed to
the same dynamics of game play. While other serious games, which might adopt unbalanced roles and equal
or unequal control, could require the separate assessment of these two elements because if these stimulate
different dynamics and aim at different goals. Moreover, the methods of assessment of the individual criteria
could change from the evaluation of one game to the other.
THE EVALUATION OF LEARNING OUTCOMES
The application of the evaluation framework to the learning outcomes, and thus their assessment, are strictly
dependent on the learning goals of each specific serious game. Assessing the learning outcomes of serious
games is challenging, especially when these are based on collaboration (de Haan & van der Voort, 2018). In
fact, gathering data occurs in a collaborative setting with many confounding variables such as players’ prior
relations, players’ attitudes towards games, and the facilitator who has to take decision while guiding the
session (ibid). Therefore, in order to be able to assess the learning outcomes of the serious game, learning
objectives have been formulated to facilitate the observation of players’ behaviours related to the outcomes.
Even under these circumstances, the observations only allow to address the explicit manifestation of the
extent to which players’ behaviour conform with the described learning objectives. A more accurate analysis
of players’ learned abilities would require the combination of multiple assessment methods next to the
observations and debriefing reflections adopted in this study (for example, another assessment well after
the game session).
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STRENGTHS AND LIMITATIONS
In summary, the following key points represent the main strengths and limitations of the study.
STRENGTHS
•

•

•

The evaluation framework developed in this study presents general and flexible characteristics; it can be
applied to serious games for soft systems thinking, which differ from the one adopted in this research,
and it can be used for both the evaluation and the design of serious games.
The study combines the theory-based evaluation framework with its empirical application to the serious
game. By doing so, the research identifies effects of the interaction of game components which were not
easily anticipated solely based on the analysis of the theoretical literature.
The soft approach to the SDGs stimulated by the serious game facilitated players’ exploration of creative
and alterative interconnections between different SDGs and sustainability dimensions, which are not
easily identifiable with hard systems approaches that focus on the more explicit linkages between global
goals.

LIMITATIONS
•

•

The research does not allocate time for the long-term assessment of the attainment of the learning
outcomes in the serious game. The evaluation of the learning outcomes in the study is based on the
assessment methods adopted during gameplay and directly after. Future research could include a longterm monitoring of the learning outcomes and thereby assess players’ internalisation of learned abilities.
The empirical application of the evaluation framework rests on the single case study adopted in the
research. Therefore, the findings on the enactment of the game components analysed, and their
interactions, are intrinsically related to the particular characteristics of the serious game and the
participants of this study. The application of the framework, or a similar evaluation approach, could be
used by future research to gather insights on other serious games.
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8. CONCLUSIONS
The aim of this study is to investigate the potential of game-based learning for delivering soft systems
thinking-related outcomes. The flexibility of games design entails that serious games can be tailored
differently according to the desired learning outcomes (Madani et al., 2016; Plass et al., 2015). This makes
for the existence of numerous components of serious games which can be employed for game-based
learning. However, little is known in the present literature about which specific components of serious games
can be functional for soft systems thinking, and about how they interact in the process of game-based
learning. For this reason, the central research question posed in this study is “How does game-based learning
stimulate soft systems thinking?”. To investigate this, the initial literature review and the subsequent
development of the evaluation framework, identified a set of game-based learning elements and learning
outcomes that, based on the literature, are in line with the soft systems theory and therefore can be
implemented in serious games for soft systems thinking. Moreover, the application of the evaluation
framework to a serious game allowed to investigate empirically how the components identified in the
framework come at play during a specific game-based learning activity, and how these contribute to the
stimulation of soft systems thinking.
The evaluation of the serious game indicated a positive relationship between the game-based learning
activity and soft systems thinking-related outcome, with the single exception of the affective learning
outcome organizing. The results of the game sessions describe how the elements of input to gameplay and
their components interacted and took shape during the process of playing, and how they in turn facilitated
the achievement of the learning outcomes. With regards to the final affective learning outcome, which was
not achieved by either of the groups, this is attributed to the absence of (explicated) conflicting values
players. Accordingly, the results indicate that the inclusion of a higher level of diversity in terms of cultural
background and major of study in the heterogeneous group, did not enhance the emergence, nor the
exchange of conflicting perspectives, in comparison to the homogeneous group. The main obstacle that has
been observed to the emergence and exchange of different perspectives is related to communication
between players, as this is the primary way through which they exchange their perspectives in this specific
game.
To sum up, this research identifies a variety of components of game-based learning that have the potential
of being particularly functional for serious games with soft systems thinking related outcomes. The way these
come at play and interact in a serious game are then analysed. The results provide new learning points on
what is the potential of the individual elements of game-based learning for soft systems thinking, on how
they can be combined together to support each other’s effectiveness, and on what are some of the barriers
that could reduce their impact.
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9. RECOMMENDATIONS
The results of this study have implications for the design of future serious games with soft systems thinkingrelated outcomes, and for the selection and adoption of this type of serious game by professionals in the
educational sector. On this premise, the following recommendations for serious games designers and
educators have been elaborated:
SERIOUS GAMES DESIGNERS
a) The serious game adopted in this research relies on collaborative synchronous activities based on
discussion and argumentation. This entails that players are constantly required to pay attention to what
happens in gameplay and to collaborate by either presenting their arguments or providing feedback to
others’. Players participating to the research experienced difficulties in maintaining their focus.
Therefore, in this type of games it could be helpful to find a balance between synchronous and
asynchronous activities; or to adopt strategies like the inclusion of breaks or the adoption of visual and
supporting material for players to better understand and keep track of what is happening in gameplay.
b) The experience of conflicting perspectives and values is important for learning outcomes related to soft
systems thinking. However, this research shows how the inclusion of diversity could also potentially
create challenges for the achievement of the learning outcomes. Especially when games strongly rely on
communication and on the active exchange of perspectives, it is important to build confidence in the
group and to ensure that players feel comfortable interacting with each other. Therefore, these types of
serious games could establish game rules to regulate potential obstacles arising from the presence of a
heterogeneous group of players. For example, by including different ways for sharing perspectives other
than or next to communication, or by designing specific activities prior the game to overcome barriers
(e.g. trust-building activities).

EDUCATORS
The evaluation framework developed in this study identifies several components of game-based learning and
describes how these can be functional for serious games with soft systems thinking-related learning
outcomes. These elements are not necessarily all at play in any serious game on soft systems thinking. Some
serious games might emphasise only some of the elements and they might do this to different extents based
on the specific context and desired outcomes of the activity. Therefore, within the same educational
programme, educators could aim at complementing multiple serious games, each focusing on different
stages of learning outcomes related to soft systems thinking. Accordingly, the evaluation framework can be
used to assess what components of game-based learning are included in a certain serious game, and how
this could contribute to the desired learning outcomes. Accordingly, if multiple games are used, each of them
could focus on specific aspects of soft systems thinking by stressing only some of the components in the
evaluation framework. For example, to avoid communication barriers, educators could first adopt one
serious game that enhances communication and trust, and later complement it with a serious game that
gives space to the emergence of different perspectives. In this sense, the evaluation framework could be
particularly helpful for analysing existing games and assessing which are their prominent components, and
thus at what stage they could be implemented, or for which learning outcomes they could be most suitable.
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APPENDIXES
APPENDIX A: OVERVIEW OF LITERATURE REVIEW ON GAME-BASED LEARNING
Literature review results: Learning theories (Wu et al., 2012; Plass et al., 2015; Rooney, 2012; (Madani et
al., 2017)
Learning theory

Principles

Characteristics

Behaviourism

Direct instruction

Direct instruction, feedback, prior knowledge, specific
teaching goal, distributed practice
Sequence material, individualized instruction, feedback,
initial behaviour, terminal behaviour, self-learning
Social learning, modelling, observation, imitation, selfregulation
Self-ascription, external attribution, internal attribution,
self-attribution, motivation, reward or punishment
Simple to complex, learner centred, analogies,
elaboration
Cognitive development, schema, assimilation,
accommodation, disequilibration, equilibration,
sensorimotor period, preoperational period, concrete
operational period, formal operational period
Conditions of learning, transfer of learning, instructional
event, diversity, reinforcement
Experiential learning, learning cycles, learning style,
concrete experience, reflective observation, abstract
conceptualization, active experimentation, diverger,
assimilator, converger, accommodator
Social culture, social development, zone of proximal
development, scaffolding
Student-centred learning, critical thinking, problem
solving
Learning by doing, cognitive apprenticeship, authentic
practices, exploration, active learning, active thinking
Inquiry-based instruction, prior knowledge, discovery
learning, trial and error
Problem-based, authentic (real world), problem solving,
teacher as facilitator, learner centred
Authentic activity, learning situation, situated learning,
apprenticeship, legitimate peripheral participation,
meaningful learning, socially shared, distributed
Activity system, action, dynamic relations, mediated,
structure, subject, objective
Actor–network, actors can be human or non-human

Programmed instruction
Social learning theory
Cognitivism

Attribution theory
Elaboration theory
Cognitive development

Conditions of learning
Humanism

Experiential learning

Constructivism

Social-development theory
Case-based learning
Cognitive apprenticeship
Discovery learning
Problem-based learning
Situated learning
Activity theory
Actor-network theory

Table 17: Learning theories
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Literature review results: Game characteristics
Game characteristics

Components

Source

Game mechanics

Game goals, game rules, game tasks, game
interactions, game controls, single-/multiplayer,
linear/nonlinear, synchronization, sequential,
gamification, persuasive, pervasive, alternate
reality game, immersive, collaborative, competitive,
and context-aware learning, intra-player
interactions, roles, challenge, reward system
(ranking, achievement), incentive system entity
manipulation, time, feedback, chance/randomness,
score, control
Player characters, storyline, fantasy/fiction, drama,
mystery, crime, fantasy, horror, and science fiction,
game world

Tahir & Wang, 2020; Abdul
Jabbar & Felicia, 2015;
Buchinger & da Silva
Hounsell, 2018; Carvalho
et al. 2015; Oprins et al.,
2015; Plass et al., 2015;
Garris et al., 2002; Romero
et al., 2012

Game narrative/genre

Game resources

Game tutorial and help, rewards and resources,
game customizability, finite/infinite resources,
consumable/unconsumable resources, information,
teacher role

Game aesthetics

Multimedia elements, game visualization, musical
score

Game type

Puzzle, simulation, action, adventure, strategy,
RPG, logical, first-person
Computer, video, online/Web-based, networked,
mobile, board and card (nondigital), augmented
reality, VR, second life, 2D/3D, hypertexts, console/
handheld, and multi-mouse

Game platform

Tahir & Wang, 2020; Abdul
Jabbar & Felicia, 2015;
Carvalho et al., 2015;
Oprins et al., 2015; Plass et
al., 2015; Garris et al., 2002
Tahir & Wang, 2020;
Buchinger & da Silva
Hounsell, 2018; Carvalho
et al., 2015;
Lameras et al., 2017
Tahir & Wang, 2020; Plass
et al., 2015; Garris et al.,
2002
Abdul Jabbar & Felicia,
2015
Abdul Jabbar & Felicia,
2015; Coleman & Money,
2020; Buchinger & da Silva
Hounsell, 2018

Table 18: Game characteristics

Literature review results: Players characteristics
Players’ characteristics
Bio-demographics
Experience
Personality
Cognitive capacity
Education

Source
Tahir & Wang, 2020; Oprins et al., 2015
Tahir & Wang, 2020; Oprins et al., 2015
Tahir & Wang, 2020; Oprins et al., 2015
Oprins et al., 2015
Oprins et al., 2015

Table 19: Players characteristics
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Literature review results: Learning activities (Lameras et al., 2017)
Type of learning activity
Information transmission
(teacher-led)
Outcome: Remembering

Individual activities
(teacher and student-directed)
Outcome: Understanding, applying, analysis

Collaborative activities
(teacher and student-directed)
Outcome: Applying, analysis, evaluating, creating

Discussion and argumentation activities
(reflective teacher and student-led)
Outcome: evaluating, understanding, analysis

Sub-type
Lecture/Lecture notes/Slides
Memorizing concepts
Labelling diagrams and concepts
Exampling
Incomplete statements
Lecture summary
Listening
Web-quest (information search and retrieval)
Exercise solving
Carrying out scientific experiments
Reflection
Simulation
Modelling
Role playing
Inquiry (posing questions)
Determining evidence
Analysing evidence
Formulating evidence
Connect explanation to knowledge
Brainstorming
Group projects
Group-web quests
Rank and report
Group of students posing questions to each other
Group simulations
Pair problem-solving
Group data gathering
Group data analysis
Group reflection
Guided discussions (topic provided by teacher)
Open discussions (topic provided by students)
Choices: data on event and several choices for students to make
comments
Debates (justifying explanations)

Table 20: Learning activities

Literature review results: Player experience
Elements
Enjoyment/Playfulness
Engagement

Attributes
Immersion, social interaction, challenge, goal
clarity, feedback, concentration, control,
knowledge improvement
Immersion, control, challenge, purpose, interest,
fidelity, fantasy, curiosity, collaboration,
competition, clear task, identifiable roles and
responsibility, agency, balance between skills and
tasks, clear rules, clear goals, feedback, narrative,
sensory stimuli, concentration, consistency,
intuitive interface, self-efficacy, participation

Source
Tahir & Wang, 2020; Abdul
Jabbar & Felicia, 2015;
Garris et al., 2002
Tahir & Wang, 2020;
Rooney, 2012; Plass et al.,
2015; Garris et al., 2002
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Motivation
(intrinsic/extrinsic)

Flow
Interactivity

Attention, relevance, confidence, satisfaction,
objectives, rules, choices, progress, boundaries,
outcomes, adaptation, competence, autonomy,
relatedness, reward systems, self-directedness,
mental effort,
Challenge, clear goals, feedback, playability,
control, rewarding experience, concentration, loss
of self-consciousness, time distortion
Sociability, social presence

Tahir & Wang, 2020; Abdul
Jabbar & Felicia, 2015;
Westera, 2019; Oprins et
al., 2015; Rooney, 2012;
Plass et al., 2015
Tahir & Wang, 2020;
Rooney, 2012
Abdul Jabbar & Felicia,
2015; Oksanen &
Hämäläinen, 2013

Table 21: Player experience

Literature review results: Learning outcomes
Domain
Cognitive domain

Learning outcomes
Declarative (knowledge acquisition,
remembering, content understanding)

Procedural (learning skills, subject area skills,
problem-solving skills, performance)

Strategic (Evaluating, creating, applying, analysis)

Source
Abdul Jabbar & Felicia, 2015;
Tahir & Wang, 2020; Lameras
et al., 2017; Carvalho et al.;
2015; Oprins et al., 2015;
Garris et al., 2002
Abdul Jabbar & Felicia, 2015;
Tahir & Wang, 2020; Lameras
et al., 2017; Carvalho et al.,
2015; Oprins et al., 2015;
Garris et al., 2002
Lameras et al., 2017; Carvalho
et al., 2015; Garris et al., 2002

Affective domain

Motivation, behaviour change, receiving
phenomena, responding to phenomena, valuing,
organization, internalizing values, attitudes,
beliefs

Abdul Jabbar & Felicia, 2015;
Carvalho et al., 2015; Garris et
al., 2002

Skill-based learning

Technical and motor skills

Garris et al., 2002

Table 22: Learning outcomes

81

APPENDIX B: SDGS BOARD GAME HANDBOOK

SDG Board Game Handbook

Duration
The duration of the SDG Board Game is approximately 2 hours. The game is structures in the following three
phases:
1. Pre-game (10 minutes)
2. Gameplay (1.5 hours)
3. Post-game/Debriefing (20 minutes)

Number of players

The SDG Board Game is designed to be played by 4 individual players or 4 teams. Therefore, the minimum
number of players is 4. When players are more then 4, they can be grouped into 4 teams. The optimal
maximum number of players per team is 3. The game can be played with teams of more than 3 players,
however, this entails that decisions on strategies and actions will be made in group; when this is the case,
having an odd number of players per teams is desirable for avoiding impasses in the process of decision
making.

Target group
The target group of the SDG Board Game is various. It can be used in schools (starting from upper high school
grades) and universities, but also professionals and policy makers in the field of sustainable development.
However, players participating to the same game session should hold a common level of skills, competences,
and understanding of the topics related to the SDGs.

Facilitation
It is recommended the presence of a facilitator familiar with the main concepts of the game (SDGs and
Sustainability Compass). The facilitator has a supportive role and does not steer the direction and
development of the game. They can be consulted when supportive information is needed both on the
mechanics of the game, and on the content of the game topics. The facilitator can also intervene when
players struggle with taking decisions, by using probing questions or stimulating the discussion. Regarding
the mechanics of the game, the facilitator manages time by keeping track of the time each player (or team)
has for making their move. Moreover, in the case some of the players have more difficulties to intervene and
participate into the discussion, or give limited explanation, the facilitator can intervene to support players in
making their points and probe them to elaborate more on their argumentations. For example, when players
give feedback to each other, the facilitator should ensure that all players express their opinion in turn.

Learning objectives
After playing the game participants should be able to:
1. Understand the SDGs and their targets.
2. Understand the four dimensions of the Sustainability Compass (economy, society, nature, wellbeing).
3. Understand role and influence of different stakeholders in a system.
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4.
5.
6.
7.
8.
9.
10.

Understand how systems and interconnections work.
Understand the role and importance of single elements in systems.
Identify and design concrete initiatives and actions that relate to the targets of the SDGs.
Relate concrete initiatives and actions to their relevant stakeholders.
Establish and indicate the interconnections between the SDGs and concrete actions.
Explain and justify causal relationships between specific actions and the SDGs.
Critically assess the impacts of actions on the SDGs in relation to the four dimensions of the
Sustainability Compass.
11. Reach shared agreement on courses of action.

Phase 1: Pre-game
During the pre-game phase, before starting to play, participants are introduced to the main concepts of the
game in order to establish a common level of understanding of the SDGs and the Sustainability Compass.
To support the introduction of participants to these concepts, the game set includes resources that can also
be used during the game for clarifications and/or as source of additional information:
a) SDGs Handbook: it is a booklet introducing what the Sustainable Development Goals are, reporting the
description of each SDG and the list of their targets and indicators. This resource can be used to introduce
the participants to the SDGs and to the system used to measure and operationalize their implementation.
The list of targets and indicators doesn’t have to be addressed entirely during the pre-game phase, but
quickly going through some of the criteria can provide examples of what the concepts of target and
indicator mean.
While playing the game, participants can use the booklet to consult the targets of some goals more in
details to get insights on what applies to them and to use them for their strategies.

b) Sustainability Compass: it is a double-sided page on one side describing the concept of the sustainability
compass and on the other one representing the four quadrants and some related keywords. During the
pre-game phase the model can be used to introduce participants to the sustainability compass and, if
necessary, it can be consulted during the game to clarify what applies to each quadrant.
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Phase 2: Game-play
The aim of the game is for participants to complete a visual system where the 17 SDGs are interconnected
through a series of actions representing the targets. Each action has to logically relate to one of the
Sustainability Compass quadrants and to connect to at least two SDGs; such relations have to be explained
and justified by participants during each round while they place their action cards on the board where the
system is represented.
In order to collect points, participants have to connect the SDGs with four actions related to each quadrant
of the sustainability compass. The points of each player/team are collected on the same score board forming
the image of a smile as to represent that each individual progress toward the SDGs contributes to the same
bigger picture.
The set of elements to be used for playing the game includes:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Instructions of the game
One dice
One board representing a systems made of the 17 SDGs and interconnections between them
One deck consisting of 180 action cards
One deck consisting of 48 chance cards
One deck consisting of 17 SDG cards
One score board representing a smile divided in 25 squares
Four sets of point tiles (each set of a different colour)
Four lists of the 17 SDGs
Four Sustainability Compass models reporting keywords and descriptions of each quadrant

Educational purpose
The overall purpose of this game is to stimulate systems thinking as a lens through which understanding the
SDGs and planning actions to support them. This SDGs board game can be seen as a process where
participants start from getting a basic understanding of the SDGs and the Sustainability Compass and their
elements (pre-game), to playing and learning about how to integrate potential actions and stakeholders to
contribute to the goals.
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Learnign about the
concepts

Thinking of potential
actions and relations

Game elements
1. One dice
The faces of the dice represent the colours of the
Sustainability Compass quadrants (4 faces: yellow,
green, blue, and red), the SDGs symbol (coloured
wheel), and the chance symbol (question marks).
Each round, participants roll the dice. If the dice
shows one of the Sustainability Compass colour,
they can place one action card on one of the
squares on the board with that same colour; if the
dice shows the SDGs symbol, players can choose
one SDGs from the SDGs deck and place it on one
of the SDGs squares on the board; if the dice
shows the chance symbol, players pick up one card
from the chance deck and follow the instructions
on the card.

2. System board
The system board is where the game takes place; it
contains two types of squares, the SDG (17) and the
action squares (37). Each SDG square (depicting a
coloured circle) is connected to 4 action squares each
one representing a different colour of the
sustainability compass.

3. Action cards deck
This deck contains 180 action cards each one describing a different action based on the SDGs targets and other
initiatives that support the global goals. These cards relate to different stakeholders (Government,
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Intergovernmental Organizations, Non-governmental Organization, Individuals, Local Communities, and Private
Companies/Businesses).

4. Chance cards deck
This deck contains 48 chance cards that can be picked up by players when, by rolling the dice, they score the
chance card symbols. These cards describe unexpected events and instructions to be followed by players (i.e.
skip one turn, move anywhere on the board, exchange cards, etc.)

5. SDGs cards deck
This deck contains 17 SDG cards each representing one of the global goals by reporting their heading and symbol.

86

6. Score board
The score board is where points are collected during
the game and it represents a black smile on white
background divided into 25 sections.

7. Point tiles
There are 4 sets of point tiles (one per player/team)
of different colours that together represent the smile
on the score board.
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8. SDGs lists
The SDGs list is a one-page paper listing all the global
goals and their brief descriptions. Each player/team is
provided with one SDGs list that they can consult
during the game when they need to have a quick
overview of all the SDGs and their definitions.

9. SDGs Handbook
The SDG handbook is a booklet introducing what
the Sustainable Development Goals are, reporting
the description of each SDG and the list of their
targets and indicators. During the game, players
can use the booklet to consult the targets of the
goals more in details, get insights on what applies
to them, and use them for elaborating strategies.

10. Sustainability Compass model
This model is a double-sided page, on one side
describing the concept of the sustainability
compass and on the other one representing the
four quadrants and some related keywords. During
the game, players can consult the compass model
if they need clarifications on what applies to one or
more quadrants.
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Game instructions
Goal of the game
• When is the game over?  The game is over when all the boxes on the system board are filled in with
action and SDG cards.
• How to win the game?  The player/team who collects the highest number of tiles on the score board,
by the end of the game, is the winner.

Starting up
1.

Place the system board in the middle where it can be accessible to all the players and the score board on the
side.

2.

Keep the three decks of cards (SDG, Action, Chance) separated and on the side.

3.

Each participant/team receives a set of point tiles of the same colour, 6 action cards, and 1 SDG card.

4.

All the players/teams in turn roll the dice and the one who gets the SDGs symbol will be the one starting the
game. If more than one player/team gets the SDGs symbol, they keep rolling the dice until only one of them
gets the SDGs wheel.
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Round 1
1. The starting player/team places their SDG card on one of the SDG squares on the board, and one of
their action cards on one of the four action squares surrounding the SDG they have placed.
2. The player/team looks at their action cards and tries to identify relationships between actions, the
Sustainability Compass quadrants, and the SDG they have just placed*. If any relationship is identified,
the player/team can place the card on one of the action squares connected to the SDG. While placing
the action card, the player/team has to explain and justify to other participants the relationship
between the action, the SDG and the chosen Compass quadrant; during the argumentation, players
should mention the stakeholder involved in the action. The other players, in turn have to give their
feedback and express their opinion on the argumentation. If they do not agree must explain why. If
they are not completely convinced by the explanation, they can ask questions and/or the provision of
examples. If the majority of players does not agree on the explanation, the card cannot be placed. This
procedure applies anytime a player/team places cards on the board during the game
3. Once the player/team has placed the SDG and one action card, they pick up a new action card from the
deck. Each player/team should always have 6 cards in their hands.
4. Continuing clockwise, each player/team follows the same process.
*It is advised to check the action cards before choosing the SDG in order to pick one that can be associated
to one of the action cards in one’s hands.
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Round 2 (and onwards)
From round 2 onwards, participants will roll the dice to determine on which action and/or SDG square
they can place their cards.
1. The starting player/team rolls the dice with 3 possible outcomes:

•

Option 1: SDG dice face

When the dice comes to rest showing the SDG
symbol, the player/team can choose one SDG
card from the deck and place it on one of the
empty SDG squares on the board. After placing
the SDG card, the player/team can also place
one action card on one of the action square
around the SDG card they have just placed.

•

Option 2: Coloured dice face

When the dice comes to rest showing a one of
the faces painted with one of the Sustainability
Compass colours, the player/team can place
one of their action cards on one of the squares
of the same colour on the board. The coloured
square on which the player/team decides to
place the card must already be connected to
one SDG, and the action must relate to both
the Sustainability Compass quadrant, and the
SDG.

•

Option 3: Chance dice face

When the dice comes to rest showing the
chance symbol, the player/team picks up one
chance card from the deck, follows the
instructions on the card, and pass the turn to
the next player/team.
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2. If the player/team placed one of their action cards, they must pick up a new action card from the
deck. Each player/team should always have 6 cards in their hands.
3. Continuing clock-wise, each player/team follows the same process.
The next rounds will follow the same instructions as the second.

Collecting points
•

Any time one player/team completes one SDG by placing the last action card on the action squares
around it, they collect one point by adding one of their point tiles on the score board.

•

When the system board is completed the game is over, players can count the number of point tiles
they placed on the score board, and the one who has more wins the game.

General rules
• Players/teams have a maximum time of 3 minutes each turn to decide what action to take.
• Players/teams, when in doubt and/or when needing extra information on the Sustainability Compass
or the SDGs, can consult the extra resources included in the game set: Sustainability Compass model,
SDGs list, SDG handbook.
• During their turn, players/teams can decide to discard one or more of their cards and exchange them
with other cards from the action deck. However, if they decide to discard one or more cards, they
cannot place any card during their turn and have to decide to do so and announce it to the other
players before rolling the dice.
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APPENDIX C: EVALUATION FRAMEWORK ASSESSMENT METHODS

Elements

Method

Learning theory

Handbook analysis, observation

Game
characteristics

Single/multi-player

Handbook analysis

Linear/Non-linear

Handbook analysis, observation

Collaboration/Competition

Handbook analysis, observation

Roles

Handbook analysis, observation, debriefing

Synchronization

Handbook analysis, observation

Communication

Handbook analysis, observation

Feedback

Handbook analysis, observation

Control

Handbook analysis, observation, debriefing

Instructional
content

Resources

Handbook analysis, observation

Scaffolding

Handbook analysis, observation

Players
characteristics

[Players characteristics
relevant for the topic of the
serious game]

Handbook analysis, debriefing

Learning activities

Collaborative activities

Handbook analysis, observation

Discussion and argumentation
activities

Handbook analysis, observation

Player experience

Engagement

Observation, debriefing

Learning outcomes

Cognitive domain

Observation, debriefing

Affective domain

Observation, debriefing

Table 23: Evaluation framework assessment methods
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Cognitive Learning
outcomes

Remembering

Understanding

Learning objectives
(soft systems thinking)
Learners can describe their own perspectives
and opinions related to a complex problem by
identifying and adopting supporting information
and examples

1.
2.
3.

Learners can understand and recognise
others’ perspectives and sustainability
dimensions;
Learners can compare and classify different
perspectives based on similarities and
differences between them;
Learners can explain how the elements of
different perspectives interact with each
other.

Assessment
Observation:
1. Do all players express their perspective?
2. Do players actively describe to others their position
on the topics raised during the game?
3. When players describe their perspective on the
topic, do they support it with facts and/or
information?
Observation:
Do players show understanding of the perspectives of
other players and of the different dimensions of
sustainability? When they do not, do they ask for
clarifications?

Applying

Learners can choose and implement one or more
methods/procedures to perform tasks and/or
solve problems that they are unfamiliar with.

Observation:
1. Are players able to proceed in gameplay by
implementing strategies and taking decisions? How
do they proceed to do so?
2. Are players’ strategies always successful? If not, are
they able to make adjustments to them?

Analysis

Learners are able to differentiate between the
relevance of multiple perspectives in relation to
the overall structure

Observation:
When confronted with different opinions on actions to
take, are players able to take a decision by considering
the overall goal of the task?

Evaluating

Learners can evaluate desirability and feasibility
of the agreement reached

Creating

Learners are able to formulate accommodations
between different perspectives and to develop
shared strategies
Learners pay attention to others’ perspectives

Debriefing questions:
1. When looking at the final configuration of the
board, representing a set of actions to achieve the
SDGs, do you agree with the final result? Would you
have done something differently?
2. Do you think that this final set of actions would be
feasible? Why? Or why not?
Observation:
Are players always able to negotiate group decisions and
reach consensus among all participants?
Observation:
Do players listen to each other when someone is
expressing their perspective on a specific issue?
Observation:
Do players express interest in others’ perspectives by
inquiring into learning more about them?
Observation:
Do players engage in discussions based on different
values? If yes, are they able to manage them? How do
they do so? Do they reach a compromise?
Debriefing:
While interacting with each other, did you perceive the
presence of values in conflict with yours? If yes, how did
you deal with it? Did you try to identify common points?

Receiving
Responding

Learners actively express interest in others’
perspectives

Organizing

1.
2.
3.

Learners are able to manage conflicting
values;
Learners are able to identify
interrelationships between values;
Learners are able to organize values into a
system.

Table 24: Learning outcomes assessment methods
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