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In turn, these differences led to varying degrees of play vs. seriousness. In the papers from this SI, we
observed simulation games at the serious end of the continuum (e.g., [68]), while others were designed
to offer a more playful experience (e.g., [70]).

The educational video games reviewed by Gálvan-Pérez et al. [73] were single-player computer
games. In addition to simulation games, there were also adventure games, platform or question games,
and tile-based games. They differed in the game elements that they included, for instance, in adventure
games, the narrative was salient. The level of complexity fit the audience: the complexity was often
simplified, and thus the realism somewhat low. The play dimension tended to be as important as
the seriousness.

3.3. How Game-Based Approaches Were Assessed

The papers in the SI report various ways of assessing game-based approaches. As mentioned
(Section 3.1.1), the aim of most game-based approaches was related to some extent to a learning outcome.
Consequently, we found assessments based on Kolb’s experiential learning cycle [64], the knowledge
co-creation cycle [67], the relational theory of multi-party collaboration processes ([69], though the
authors did not refer to a specific seminal theory), and multi-level social learning (e.g., [67,69,70]).
These various theories stress that learning is usually an iterative process, occurring when acquiring
new knowledge, which in turn may create, change, or strengthen the belief of the individual. The
last three theories listed suggest that knowledge is acquired through dialogical exchanges among
individuals in a social context.

In some cases, theories were mentioned in reference to the design and conceptualization phase of
the game. Among them, we found the constructivist learning theory [65], the Socratic method [68], and
game theory [66]. The first two connect to the learning theories highlighted in the previous paragraph,
but in these cases, they guided design of the game-based approach. The latter theorizes the behaviors
of agents, in particular when they share a common and limited resource. Finally, Marini et al. [74]
propose using Schwartz’s socio-psychological theory of basic human values to design game-based
approaches in which participants could move beyond their self-interest to more transcendental values.
Some papers did not refer to any theories (e.g., [71]). Galván-Pérez et al. [73] assessed game-based
approaches by developing an integrated quality indicator based on an ISO standard applied to video
games and inspired by the Social Discourse of Video Games Analysis Model.

We observed different foci of assessment. Most studies had two to three foci, including the
game itself (e.g., playability [70], an integrated quality indicator [73]), the individual (e.g., individual
learning [68]), and/or the group involved (e.g., interaction analyses [67]). Only one paper [68] reported
an outcome of a game session with the focus on society. Nonetheless, others (e.g., [66]) also highlighted
the importance of follow-up studies to assess the outcomes of game-based approaches for society.

We observed a variety of research designs. Some assessments were based on case studies involving
the targeted stakeholders (e.g., [69,71]). Others were based on single to multiple experimental game
sessions (e.g., [64,65,67]). In these cases, the participants were not necessarily the targeted audience
but a sub-sample of it (e.g., students). Finally, two studies stood apart from the previous assessments.
The study of Zhou and Mayer [72] consisted of expert interviews based on the comparative Q-method,
independent of a specific game session. Comparing the Netherlands and China, it assessed how experts
perceived this common type of game-based approach, including a cultural dimension. The review
of Galván-Pérez et al. [73] included the building of expert consensus on the rating of 20 games using
Delphi expert consultation. The assessment intended to explain the process of increasing educational
potential using narrative and gameplay.

In the papers of this SI, we encountered both the variance (i.e., outcome) and process approaches.
Most of the papers, however, focused on the variance approach (e.g., did the individual learn? e.g., [68]).
One paper that did focus on the process approach [67] monitored the game session while trying to
explain the interactive processes among players during the session. We found a relatively rich diversity
of assessment studies.
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4. Discussion and Conclusion

4.1. Reflecting on the Diversity of Game-Based Approaches

4.1.1. Strong Points

As discussed by Barreteau ([75], and references therein), a dominant game-based approach for
water governance is simulation role-playing, during which workshop participants can make decisions
in a safe trial environment. This approach is justified by the enhanced potential to communicate about
the complexity of the real world, to enhance collaboration and/or sharing of worldviews, and thus to
promote multi-level learning. Another common game-based approach consists of games to engage in
learning and create awareness about environmental issues. Thus, overall, game-based approaches
for water governance aim to engage stakeholders in some learning activity about the complexity of
water issues.

Of note, all papers in the SI include terms relating to stakeholder participation, such as
“engagement”, “collaboration”, “participatory modelling”, and “co-operation”. This indicates that
studying game-based approaches through the lens of a theory of participation might be promising [48].
Most game-based approaches described in the papers of SI appear to be located in the “expert-driven
sustainability” corner (Figure 1, upper left). In this corner, there is strong consensus among experts
with a policy and/or science background about what needs to happen or what is the right approach
or solution to address the issue in a sustainable way. This is particularly true for educational games,
which promote a “correct” solution. Most simulation games described in the papers of the SI, with or
without role-playing, were designed by experts.

Despite the clearly dominant aim of using game-based approaches for a water governance, we
observed finer variations in the characteristics of the game-based approaches identified (Table 1).
Although the list of variables is not exhaustive, and no measurable attributes exist yet to characterize
game-based approaches objectively, we used another heuristic to help design and assess game-based
approaches: A radar chart (Figures 4 and 5). The radar chart shows key variables identified as
continuums that range from low (center) to high (edge). Depending on the key challenge and main
purpose, the starting situation for each of these variables is likely to differ, as are the expected changes
in them resulting from using a game-based approach. Certain questions will need to be asked early in
the process, such as (a) what needs to change (e.g., increasing knowledge, awareness, or understanding;
optimizing current knowledge; engaging, co-creating or transitioning)? and (b) what is the nature of
the problem (i.e., simple, complex, wicked)?

Figure 4. Heuristic representation of variables of purpose and outcomes (shaded green area) and
people and processes (shaded orange area) of three hypothetical game-based approaches.
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Figure 5. Heuristic representation of variables of game design and technical aspects for three
hypothetical game-based approaches.

For instance, one can consider three hypothetical examples, each of which has a different starting
points and different desired end points for each of several variables (Figure 4). Positions on the graph
are meant to indicate, in a qualitative manner, results of discussion among the relevant stakeholders
designing the game. Using the heuristic, they need to answer three questions: (a) Given the current
water governance context, where are we in terms of each of these variables? (benchmarking); (b) given
our overall purpose, what should we strive for, for each of these variables? (forecasting); and (c) given
our starting situation and purpose, what game-based approach will work best to achieve it? (designing).
The purpose of a heuristic is not to be precise or accurate but rather to get people to discuss and dialogue.

4.1.2. Blind Spots or Hotspots

First, reviewing the papers of the SI revealed that few if any game-based approaches currently
exist in the “society-driven sustainability” corner (Figure 1, lower right). We found no game-based
approaches with either representation of a wide range of worldviews (implicitly involving many
citizens) or co-design of the approach. At best, the game-based approach featured different roles and
worldviews [67,69], but the number of participants was limited and did not include all affected citizens.
One explanation could be that the papers did not focus on the design itself, with one exception which
reported that the design of the game-based approach included some local knowledge [70], as a step
towards co-design; however, a third party initiated and led the design. The companion modelling
approach, which sometimes also includes role-playing games, has a long history of co-design [34].

Second, the game-based approaches reviewed rarely addressed phase 7 of the water governance
process (i.e., monitor and evaluate progress). This might indicate windows of opportunity to develop
future research and explore the design of effective game-based approaches to support this phase and
move towards more “society-driven sustainability” approaches. Two paths are possible to move
toward this end, which addresses wicked, ill structured and ill-defined issues, for which no consensus
on the sustainable solution exist. One can increase the representation by involving as many participants,
and hence worldviews, as possible, and/or follow user-driven development (co-design). Addressing

256



Water 2019, 11, 869

such wicked issues, or moving towards “society-driven sustainability”, will require boundary crossing
and building new connections. The resulting game-based approaches designed to tackle such issues
may differ from the existing, reported approaches.

4.1.3. Windows of Opportunity

Game-based approaches in the “society-driven sustainability” corner (Figure 1, lower right) deal
with relatively poorly structured issues that have relatively high dissonances and distances physically,
normatively, or both. Few precedents or examples of how a game-based approach might support these
cases exist. In “wicked” contexts, issues are often nexus issues: They go well beyond technical water
management issues, including phenomena such as boundary-crossing, co-creation of knowledge, and
dealing with emergence and associated uncertainty. The question is whether game-based approaches
can help within such a “messy” environment, and if so, what kind of game-based approaches and
characteristics might work in such contexts. In particular, how do designers transfer the variables of
purpose and outcomes (“why” in the variance approach) and of people and processes (“why” in the
process approach) (Figure 4) into the game’s design and technical aspects (“how”) (Figure 5).

Similar to the goal of Dillon et al. [76], the point of positioning the SI papers in a heuristic (Figures 2,
4, and 5) is not to describe them precisely. Instead, it is meant to invite deeper and more thorough
discussion about the parameters and dimensions that underlie water governance and help determine
the types of game-based approach that may best address or overcome the given water governance
challenge. For instance, designers can use a radar chart (Figure 4) to map the starting position of all
variables of purpose and outcomes in a given context and then use another radar chart (Figure 5) to
translate their agreed-upon configuration into a specific corresponding game design. Game designers
may need to find a design (Figure 5) that builds trust between stakeholders who may not trust each
other, find a way to arrive at a common language to discuss the issue at hand, or develop game
mechanisms that can help participants deconstruct and reconstruct their worldviews and frame the
issue–together. Future research could focus on how stakeholders can agree upon how to position or
assess each variable represented in the heuristic. The game-based approach will also need to find
a way to (a) address emergence and the iterative nature of reflection and co-creation, and (b) treat
goals and knowledge as tentative, being subject to revision based on ongoing critical and collaborative
dialogue, inquiry, and action.

4.2. Reflecting on Assessment of Game-Based Approaches

As observed in previous studies, assessment studies are diverse. The aim of this paper is to provide
a framework to support future research related to game-based approaches. Assessing game-based
approaches for water governance would mean assessing (a) whether the specific objectives of the
water governance processes are met, (b) whether the game design actually helped reach the specific
objectives that were set, and (c) how the game design influenced the process of achieving these
objectives. In particular, we recommend developing—simultaneously—game-based approaches and
the studies used to assess them, to develop research that enables the former’s goals and objectives to be
“measured”. In addition, we suggest connecting the assessment to existing theories (e.g., participation
theory, theories of trust building or behavioral changes) or, if no theories are available, justifying why
that is so and helping to develop new ones. Referring to theories is valid not only for the assessment
phase but also for the design phase [74].

We hope that this framework for assessing studies of game-based approaches will help develop
rigorous and systematic assessment that matches the objectives advertised for a given approach.
Alternately, we recommend designing research along the lines described by Landers et al. [18]. Such
research is essentially trans- and inter-disciplinary (i.e., involving stakeholders outside academia across
sectors, and involving scientists across academic disciplines, respectively [77])—for two reasons. First,
gamification researchers are often “scientist-practitioners” [18], since they develop, assess, theorize,
and implement their work. Second, game-based approaches for water governance also require
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anchoring the playfulness in reality and giving it a meaning, to follow the wording of Harteveld
about triadic (serious) game design [6,78]. Performing a complete assessment would lead to many
smaller assessment studies (e.g., for each focus, for the two approaches). Covering the entire range
of questions means covering many disciplines, which seems unrealistic for a single researcher, as
highlighted recently in socio-hydrology [79]. Thus, we recommend that future projects gather game
designers, psychologists (for the individual focus), sociologists (for the group and society foci), experts
from water governance, and experts from the water issue at stake.

Since water governance aims at decision-making for the real world, we call for longer-term
assessment of governance processes conducted with game-based approaches in the real world. For
instance, a tracer study was able to demonstrate a long-term effect on water resource sharing in rural
areas of Tanzania [80]. This point relates to difficulties in transposing outcomes of the game-based
approach to the real world, as reported in papers on the use of role-playing games for resource
management [81]. Lankford and Watson [21] discuss it using the terminology of cognitive metaphors:
The experience in the source domain (the gamified workshop) should be rich enough to trigger actions
in the target domain (the complex real world). Others suggest that outcomes of game-based approaches
are not reached in the spatial and temporal contexts of the game itself, but in debriefing sessions during
and immediately after a game [82]. Thus, assessing game-based approaches for water governance
would require assessing whether one-time game-based approaches have (a) a short-term effect or (b) a
longer-term effect, and (c) whether and how longer game-based approaches have a long-term effect.
In addition, one could assess whether and how spatial context has an effect or study the connection
between the safe trial environment created in the game and the real world. As mentioned, how—if
at all—do participants transpose their game experience to the real world? How does game design
transcribe real-world complexity into a game setting?

Finally, assessing game-based approaches for water governance raises normative considerations.
In particular, does the design of game-based approaches strengthen some characteristics of society? If
so, which ones? Alternately, does it challenge society, emphasizing transgression? To what end are
game-based approaches used?

4.3. Conclusions

Future studies could consist of developing questionnaires to rate characteristics and variables of
game-based approaches as objectively as possible. We recommend starting by assessing the purposes,
people, and processes of the situation, and then deciding on the game design and technical aspects.
Doing so would allow an underlying governance question to drive game design, rather than a given
technology. This would help ensure that the most context-relevant game-based approaches are
developed. This would also increase the potential effectiveness of game-based approaches, which
should support water governance rather than drive it. Clearly, using game-based approaches to
address wicked water governance issues—in which knowledge often is unstable and contested, and
multiple stakeholders hold multiple value positions, interests, and constructions of reality—poses
challenges for game designers. The specific context, understood through talking to stakeholders and
immersion, should drive the design in a trans- and inter-disciplinary process.

Again in line with Dillon at al. [76], the point of our framework is not that game-based approaches
need to move from instrumental or outcome-based uses (e.g., implementing a preconceived outcome)
to more emancipatory or process-oriented uses (e.g., developing certain capacities of players). Instead,
the point is that before considering the use of any game-based approach, designers need to reflect on
the nature of the water governance problem at stake. Doing so will influence the design and assessment
of an appropriate game-based approach. We hope our framework will nourish these thoughts as well
as further discussions about the design and assessment of game-based approaches.
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