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Abstract. ClimarisQ is both a web and mobile game de-
veloped by the Institut Pierre-Simon Laplace to support cli-
mate change communication through interactive decision-
making. This paper presents an exploratory evaluation of
the game based on a post-play questionnaire completed by
77 users. Respondents rated ClimarisQ positively in terms
of usability and scientific credibility. Self-reported outcomes
indicate that the game supported reflection on the complex-
ity, trade-offs, and uncertainty of climate-related decision-
making, rather than the acquisition of factual knowledge,
particularly among users with prior expertise. The respon-
dent group was predominantly composed of educated and
climate-aware adults, which limits generalization to other
audiences. Beyond the questionnaire, the game has been
tested in dozens of facilitated sessions with thousands of
non-specialist participants, with consistently positive feed-
back. These results suggest that ClimarisQ can function as a
complementary tool for climate education and outreach, es-
pecially when used in facilitated settings that encourage dis-
cussion and interpretation.

1 Introduction

Climate change is a complex “wicked” problem with non-
linear interactions, long timeframes, and global scope (Levin
et al., 2012). Human–climate interactions involve feedbacks,
time lags, and cross-scale dynamics that make both impacts

and solutions difficult to grasp (Steffen et al., 2007). Tradi-
tional information-based approaches often struggle to con-
vert knowledge into sustained engagement, because aware-
ness does not automatically translate into behavior change
(Whitmarsh et al., 2021). Climate risks can also feel ab-
stract or psychologically distant, especially for people who
have not directly experienced impacts (Spence et al., 2011).
This motivates the search for creative, interactive approaches
that support deeper understanding, discussion, and commit-
ment (Monroe et al., 2019). Games have increasingly been
explored as one such approach, because they offer experi-
ential learning environments where people can test choices,
observe consequences, and learn by doing. Over the last
decade, research on games for sustainability and climate ed-
ucation has expanded substantially (Ahmadov et al., 2024).
Climate-related games now span board games, role-play,
simulations, and digital formats, and address both mitiga-
tion and adaptation across audiences from students to poli-
cymakers (Reckien and Eisenack, 2013). Reviews highlight
their proliferation and their potential to support dialogue, so-
cial learning, and systems-oriented reasoning about climate
challenges (Reckien and Eisenack, 2013; Flood et al., 2018).
Well-designed games can also provide a “safe-to-fail” space
where players explore trade-offs and uncertainty without be-
ing judged, which may strengthen understanding and will-
ingness to engage with solutions (Flood et al., 2018; Rooney-
Varga et al., 2018). A systematic review of 46 studies, for in-
stance, found overwhelmingly positive outcomes for games
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on climate adaptation, including trust-building and enthusi-
asm for learning (Flood et al., 2018). This aligns with broader
calls in climate education for participatory and affective ap-
proaches that go beyond one-way communication (Monroe
et al., 2019).

ClimarisQ is both a web and mobile game developed as
a scientific outreach project to engage players with climate-
system complexity and the societal challenges of facing cli-
mate extremes. Players take on decision-making roles and
negotiate how to limit greenhouse gas emissions and manage
resources under increasing extreme weather risks. The game
integrates scientific data (generated from both climate mod-
els and observations) and simulates feedback mechanisms
among climate, the economy, and society. Its core design
requires stakeholders to balance economic viability, social
acceptance, and environmental outcomes, making trade-offs
and time delays concrete (e.g., investments that reduce fu-
ture disaster losses may strain budgets or public approval in
the short term). Extreme events are represented as uncertain
in timing and location while their statistical risk shifts with
the climate state, reinforcing the probabilistic nature of attri-
bution and risk under climate change. The game is also in-
tended to support discussion of ethical questions such as jus-
tice, responsibility, and decision-making under uncertainty,
especially when facilitated by teachers, scientists or outreach
officers in group settings.

This kind of interactive exploration aligns with calls to
strengthen climate education by emphasizing interconnected
physical and social dynamics (Ballew et al., 2019). Higher
systems thinking ability is associated with greater recogni-
tion of climate change and support for mitigation (Ballew et
al., 2019), and simulation-based learning environments can
help players experience feedback loops and delays directly.
For example, the Grim FATE simulation reported improve-
ments in students’ understanding of climate dynamics and
feedback (Waddington and Fennewald, 2018). More broadly,
evaluations of established climate games show measurable
benefits: World Climate has been implemented widely and
is associated with increases in knowledge and intent to act
(Rooney-Varga et al., 2018), and KEEP COOL has been
linked to shifts in responsibility and optimism about coop-
eration among students (Meya and Eisenack, 2018). Games
can also reduce the psychological distance of abstract threats
(van Beek et al., 2022) and support active, social learning
processes that outperform one-way communication in chang-
ing attitudes and behaviors (Whitmarsh et al., 2021; Rumore
et al., 2016).

Beyond cognitive outcomes, climate engagement has im-
portant affective and social dimensions (Moser, 2017). Eth-
ical climate communication must balance concern with effi-
cacy: overly dire messages can induce fatalism (O’Neill and
Nicholson-Cole, 2009), whereas solution-oriented framing
can foster agency and “constructive hope” linked to greater
support for climate action (Marlon et al., 2019). This is par-
ticularly relevant for youth, among whom climate anxiety

is widespread (Hickman et al., 2021). Games can acknowl-
edge risk while maintaining player agency through experi-
mentation, iteration, and visible consequences, but they must
also avoid trivializing the stakes. This balance – engage-
ment without distortion – has been observed in other edu-
cational game contexts (Asplund et al., 2019). Related work
also shows that games can help stakeholders grapple with
probabilistic concepts and policy responses to extremes, as
in CAULDRON for extreme-event attribution (Parker et al.,
2016), and that simulations can strengthen cooperation and
insight into collective-action dilemmas (Sterman et al., 2015;
Rumore et al., 2016; Flood et al., 2018). Games can fur-
ther contribute to climate literacy by making interconnec-
tions accessible. Indeed, by using an online platform, Cli-
marisQ is designed to be broadly accessible and scalable, and
it is made freely available to lower barriers to participation.
In this article, we analyze ClimarisQ’s educational potential
using a post-play user survey, combining quantitative ratings
with qualitative feedback. We situate these findings within
the landscape of climate communication tools, and we dis-
cuss implications for the design and use of games in climate
education.

2 Game design and mechanics

ClimarisQ is a turn-based digital game in which players
assume the role of a public decision-maker managing cli-
mate policy over time under increasing exposure to extreme
weather events. The game objective is to maintain system
stability by preventing any of three coupled parameters –
ecology, money, and popularity – from reaching zero. These
parameters represent environmental sustainability, economic
capacity, and social acceptance, and evolve in response to
player decisions. At each turn, players are presented with
policy proposals from different advisory domains and must
decide whether to implement them. The game ends when
one parameter reaches zero. The parameters are simpli-
fied abstractions intended to make trade-offs explicit rather
than to represent detailed socio-economic dynamics. Actions
that improve environmental outcomes may involve economic
costs or social resistance, while politically popular or low-
cost measures may increase long-term climate risk. Feedback
is provided through changes in the parameters and short in-
game news items describing societal or environmental con-
sequences, without indicating optimal choices. The learn-
ing goals of the game differ from its game objectives. Cli-
marisQ is not designed to transmit factual knowledge or as-
sess decision-making performance, but to expose players to
feedbacks, delays, and uncertainty inherent in climate gover-
nance. The climate state is summarized by atmospheric CO2
concentration, displayed through a color-coded gauge that
controls the probabilistic occurrence of extreme events such
as heatwaves, floods, or droughts. Event timing is uncertain,
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while occurrence becomes more likely as cumulative emis-
sions increase.

The game can be played individually or in facilitated set-
tings, where decisions may be discussed collectively prior to
implementation. In these contexts, the popularity and finan-
cial parameters act as proxies for social response and politi-
cal feasibility. ClimarisQ avoids references to specific coun-
tries or governance systems and uses a generalized represen-
tation to support use across different settings. This abstrac-
tion involves simplifications that could be addressed in future
localized or scenario-specific versions.

2.1 Game Deployment and Audience

ClimarisQ was launched publicly in mid-2022 as a free game
on the Google Play Store, Apple App Store, and a dedicated
website for desktop play. The game was conceived as a gen-
eral climate communication and education tool, intended for
use across a range of contexts, including higher education,
secondary education, public outreach, and informal learning.
It was designed to support both facilitated use (e.g. class-
rooms, workshops) and individual self-directed play, with the
level of depth depending on the context of use. While the
game’s online availability and scientific grounding initially
led to greater visibility within academic and science-adjacent
communities, it has also been extensively facilitated in out-
reach settings, including science festivals involving hundreds
of primary and middle school pupils with no specific sci-
entific background. Dissemination took place through out-
reach events (e.g. Fête de la Science, Forum Météo-Climat,
Trieste Next), online climate-related forums, social media,
and via the European H2020 project XAIDA, in which some
of the authors are involved. As a result, although the game
can be used in secondary education when facilitated, the first
pool of voluntary users – and thus survey respondents – was
largely composed of adults with prior exposure to climate-
related topics. The authors of this article are also the de-
signers and developers of ClimarisQ. The evaluation pre-
sented here constitutes a formative and exploratory assess-
ment, aimed at documenting user experience and perceived
educational value in order to inform further development,
rather than providing an external validation.

An online questionnaire was administered approximately
6–12 months after launch. Participation was voluntary and
anonymous, with no incentives offered. The call for partic-
ipation was disseminated through the same channels used
to promote the game. The survey was available in English
and in French, which correspond to the game’s primary in-
ternational languages. The game is also available in other
languages such as Italian, Spanish, German, Romanian and
Arabic. Respondents were not required to document game-
play duration or completion; the survey therefore reflects
self-reported experiences among users who chose to respond.

2.2 Questionnaire Design

The questionnaire (see Supplement) combined quantitative
and qualitative items and was structured into four parts. First,
demographic and background information was collected, in-
cluding age, self-identified profile (e.g. student, educator, re-
searcher), highest level of education, field of work or study,
country of residence, and how respondents discovered the
game. Second, user experience was assessed using 5-point
Likert-scale questions (1 = very poor, 5 = excellent) cover-
ing ergonomics, scientific content, clarity of in-game ques-
tions, perceived difficulty, and visual aesthetics. Third, per-
ceived educational impact was explored through yes/no ques-
tions asking whether respondents felt they had learned some-
thing new and whether the game might influence their ev-
eryday life, each followed by an open-ended comment invit-
ing further explanation. These items were intended to capture
perceived learning, reflection, and awareness rather than ob-
jectively measured knowledge or behavioral change. Finally,
respondents were asked whether they would recommend the
game to others, with an open-ended question allowing them
to justify their response.

2.3 Data Analysis

Responses were collected between June and December 2022
and anonymized prior to analysis. No personally identify-
ing information was collected; demographic variables were
categorical. Quantitative analyses were descriptive, consist-
ing of means and distributions for Likert-scale items and fre-
quency counts for demographic variables. Given the modest
sample size (N = 77) and exploratory scope, no inferential
statistical testing was performed, in line with the guidelines
provided by Wilks (2016). Where informative, broad sub-
group comparisons (e.g. students versus researchers/educa-
tors) were explored cautiously, acknowledging uneven group
sizes and the ordinal nature of the data. Qualitative responses
were analyzed using an inductive coding approach. Two au-
thors independently reviewed all free-text responses, identi-
fied recurring themes, and resolved differences through dis-
cussion. This process was used to summarize user perspec-
tives rather than to conduct a formal thematic analysis. Rep-
resentative quotations were selected to illustrate dominant
or contrasting views and are reported in the Results section.
Very brief or ambiguous responses were not over-interpreted.
Quantitative and qualitative findings were examined together
to assess consistency between numerical ratings and respon-
dents’ explanations (e.g. perceived difficulty levels).

2.4 Limitations

This study has several limitations. The sample size and un-
even subgroup sizes limited robust subgroup comparisons
(e.g., novice vs. expert), which should be addressed in fu-
ture classroom-based evaluations. The respondent group rep-
resents a self-selected sample and is not representative of all
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Figure 1. Screenshots from ClimarisQ illustrating core gameplay elements. The left panel shows a policy decision proposed by an advisor,
whose acceptance or rejection affects three parameters – ecology, money, and popularity. The right panel displays the current atmospheric
CO2 concentration, which modulates the frequency of extreme weather events, linking cumulative emissions to climate risk within the game.

ClimarisQ users or of the general population. Recruitment
channels and voluntary participation likely favored individu-
als already interested in climate issues or engaged with aca-
demic or educational networks, resulting in a sample skewed
toward adults with relatively high levels of education. Conse-
quently, the findings should not be interpreted as representa-
tive of the game’s impact on less climate-literate or younger
audiences. In addition, the evaluation relies exclusively on
self-reported perceptions, without pre-test measures, control
groups, or validated instruments for assessing learning out-
comes. References to “learning” in this study therefore re-
flect perceived learning or reflection rather than objectively
measured knowledge gains or behavioral change. Finally, re-
spondents were not asked to document gameplay duration
or whether the game was played individually or in a facili-
tated setting, which limits interpretation of variability in re-
sponses. Despite these limitations, the survey provides use-
ful exploratory insights into how ClimarisQ is experienced
by its early user base and how its educational and commu-
nicative value is perceived. The results should be interpreted
as formative evidence intended to inform future development
of ClimarisQ and other games with similar topics and more
rigorous evaluation efforts.

3 Results

3.1 Respondent Profile

A total of 77 individuals responded to the questionnaire
(Fig. 2). Respondents ranged in age from 8 to 56 years (mean

≈ 30 years; median in the late twenties). Most respondents
were adults. Based on self-identification, a substantial frac-
tion reported profiles consistent with higher education or
academia (e.g. university students, PhD candidates, postdoc-
toral researchers), while only a small number identified as
secondary school students or school teachers.

Respondents were generally highly educated, with many
indicating graduate-level training (Master’s or PhD or equiv-
alent). Participants were geographically diverse, spanning
multiple continents (Fig. 3). Countries reported included
France and other European countries (e.g. Germany, Italy,
Romania, the Netherlands, Belgium), as well as the USA,
India, China, Tunisia, Mexico, Brazil, and Egypt, among
others. Discovery of the game was most commonly re-
ported through academic or professional networks and online
climate-related communities, with additional mentions of so-
cial media, workshops or events, and project-related com-
munication (including XAIDA). Fewer respondents reported
discovering the game through App store browsing or formal
school-based channels.

3.2 User Experience Ratings

Participants rated five aspects of ClimarisQ on a 1–5 Likert
scale (Fig. 4). Overall evaluations were positive across all
categories, with particularly high ratings for ergonomics and
scientific content. Ergonomics received a high mean score
(≈ 4.3/5), with most respondents rating it 4 or 5. Comments
indicated that the interface was generally intuitive and that
the game could be played without major technical barri-
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Figure 2. Demographic distribution of ClimarisQ users. (a) Age distribution of participants, showing the most common age range around
25–35 years. (b) Gender distribution, with the majority identifying as male, followed by female and non-binary participants. (c) Education
level distribution, with a portion of users holding graduate or equivalent qualifications. (d) Job distribution, indicating that most participants
are students, with a smaller representation from researchers, employed individuals, and other categories. These distributions provide insight
into the profile of the game’s user base.

ers, although a few users mentioned a short adaptation pe-
riod, particularly on mobile devices. Scientific content was
the highest-rated aspect (mean ≈ 4.4/5). Respondents fre-
quently emphasized the credibility of the information pre-
sented and appreciated the link to real climate data and sce-
narios. Several comments noted that the content was scientif-
ically sound without being oversimplified, which was viewed
positively, especially by respondents with academic back-
grounds. Clarity of the in-game questions and decision el-
ements was also rated favorably (mean ≈ 4.2/5). Most re-
spondents reported that the situations and choices were un-
derstandable and coherent, enabling them to grasp the im-
plications of different options. A small number of respon-
dents found some elements unclear, but this did not sub-
stantially affect the overall assessment. Perceived difficulty
showed greater variability than other aspects, with a mean
rating of approximately 3.6/5. Some respondents found the

game challenging or even frustrating, particularly when at-
tempting to maintain all indicators at high levels, while oth-
ers considered it manageable after several plays. This dis-
persion likely reflects differences in prior knowledge and ex-
pectations, as well as the game’s design choice to emphasize
constrained trade-offs rather than easy success. Aesthetics
and visual design were rated highly (mean≈ 4.4/5). Respon-
dents generally appreciated the visual style and characters,
noting that the graphics contributed positively to engagement
without trivializing the subject matter. Gender differences in
participants’ evaluations of ClimarisQ were assessed using
non-parametric methods appropriate for ordinal and binary
data. For ergonomics, question clarity, difficulty, and aesthet-
ics, no significant differences were observed between men
and women, with identical median ratings (median= 4), non-
significant (p > 0.7) Wilcoxon rank-sum tests (Mann and
Whitney, 1947), and negligible effect sizes (Cliff’s δ ≈ 0).
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Figure 3. Geography distribution of ClimarisQ users. The chart shows a concentration of participants from France, followed by Italy, Egypt,
and Germany, with smaller contributions from other countries. Some entries are labeled as Unknown, indicating incomplete geographical
data.

A significant difference emerged for the evaluation of scien-
tific content, with women assigning higher ratings than men
(median = 5 vs. 4; p = 0.024), corresponding to a small-to-
moderate effect size (Cliff’s δ =−0.277).

3.3 Educational Outcomes: Knowledge and Awareness

The questionnaire explored perceived educational effects by
asking whether respondents felt they had learned something
new and whether playing the game might influence their ev-
eryday life (Fig. 5a). These questions were intended to cap-
ture self-reported learning, awareness, and reflection rather
than objectively measured knowledge or behavioral change.
A majority of respondents reported that the game did not
substantially change their everyday life, while a minority in-
dicated some form of impact. When impacts were reported,
they most often concerned increased awareness, reflection,
or willingness to discuss climate issues, rather than concrete
changes in behaviour. This pattern is consistent with the pro-
file of the sample, which included many respondents who
already reported high familiarity with climate-related topics.
Responses to the question “Did you learn something new by
playing ClimarisQ?” were similarly mixed. Many respon-
dents stated that they did not acquire new factual knowl-
edge, often noting that they were already familiar with the
scientific aspects of climate change. However, even among
these respondents, several emphasized that the game helped
them better appreciate the complexity of climate decision-
making, particularly the need to balance environmental, eco-
nomic, and social constraints. Among respondents who re-

ported learning something new, the most frequently men-
tioned themes concerned trade-offs and constraints in climate
action. Several noted a clearer understanding of how ecolog-
ical objectives can conflict with financial resources or public
acceptance, and how no single decision leads to an optimal
outcome. Others mentioned increased awareness of uncer-
tainty and variability, including the role of chance in the oc-
currence of extreme events despite prudent decision-making.
A smaller number of responses referred to increased personal
awareness, such as being more attentive to the cumulative ef-
fects of everyday actions or the urgency associated with cli-
mate risks. These statements suggest an affective or reflective
form of learning, rather than the acquisition of new scientific
facts, which is important because reflective learning may be
longer lasting, especially as facts change over time (Kolb,
1984).

The results indicate that ClimarisQ primarily supported
reflection, perspective-taking, and awareness of complexity,
particularly for respondents with prior knowledge of climate
issues. Perceived learning was therefore more qualitative and
contextual than factual, aligning with the game’s emphasis
on decision-making under constraints rather than informa-
tion transmission.

3.4 Willingness to Recommend and User Feedback

Most respondents indicated that they would recommend Cli-
marisQ to others (Fig. 5b), although many provided only
brief or non-elaborated answers. Where explanations were
given, several recurring themes emerged. A common reason
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Figure 4. Distribution of participant ratings for ClimarisQ game aspects shown as a diverging Likert plot. Ratings are reported on a five-point
Likert scale ranging from 1 (Poor) to 5 (Excellent) for Ergonomics, Scientific Content, Question Clarity, Difficulty, and Aesthetics. Negative
and positive responses are displayed on opposite sides of the central axis, with the neutral category centered.

Figure 5. User responses to the Impact and Recommendation questions in ClimarisQ. (a) The pie chart illustrates the impact of ClimarisQ on
users’ everyday lives, with the majority of participants reporting a positive influence (Yes) and a smaller portion indicating no impact (No).
(b) The bar chart shows that a vast majority of participants would recommend ClimarisQ to others, with only a few indicating otherwise.

for recommending the game was its ability to engage players
while conveying the complexity of climate-related decision-
making. Respondents frequently noted that the game made
abstract issues more concrete and helped illustrate why cli-
mate action involves difficult trade-offs rather than straight-
forward solutions. Several comments emphasized that the
game provided a useful basis for discussion, particularly in
educational or outreach contexts.

Another recurring theme concerned the game’s educa-
tional utility. Some respondents explicitly described Cli-
marisQ as a valuable tool for introducing climate issues to
students or non-specialist audiences, even when they them-
selves did not feel they had learned new information. This
suggests that more knowledgeable users viewed the game
primarily as a communication or teaching support rather
than as a source of new content for their own learning. A
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smaller number of respondents did not recommend the game
or expressed reservations, often without detailed explanation.
From the available comments, these reservations appeared to
relate mainly to perceived difficulty, limited replayability, or
a mismatch between the respondent’s expectations and the
game’s design. Several respondents suggested that additional
scenarios, adjustable difficulty levels, or clearer introductory
guidance could improve the experience, particularly for non-
specialist players.

Overall, the feedback indicates that ClimarisQ was widely
perceived as engaging and educational, with strong poten-
tial for use in communication and teaching settings. The
willingness to recommend the game reflects positive recep-
tion, while the critical comments point to areas for refine-
ment rather than fundamental shortcomings. No gender dif-
ferences were detected for the perceived impact of the game
on everyday life or for willingness to recommend ClimarisQ,
as assessed using Fisher’s exact tests on the corresponding
binary response variables, with comparable response propor-
tions across groups (Fisher, 1922).

4 Discussion

This study presents an exploratory evaluation of ClimarisQ
based on user perceptions collected through a post-play ques-
tionnaire. The results indicate that the game was generally
perceived as accessible, scientifically credible, and capable
of supporting reflection on climate-related decision-making,
particularly among respondents with prior familiarity with
climate issues. Reported educational effects were primarily
qualitative. Many respondents indicated that the game did
not substantially change their knowledge base, but helped
them reflect on the complexity of climate action, includ-
ing trade-offs between environmental objectives, economic
constraints, and social acceptance. This suggests that the
game’s contribution lies less in transmitting new information
and more in situating known concepts within an interactive
decision-making context. Such outcomes are consistent with
the intended design of the game, which emphasizes experi-
ential engagement rather than instruction.

The game mechanics appear to have supported this form
of reflection by making constraints, feedbacks, and uncer-
tainty explicit through simplified indicators and stochastic
events. Respondents frequently referred to the difficulty of
maintaining all system indicators simultaneously, and to the
role of chance in outcomes. These observations suggest that
players engaged with the game as a representation of con-
strained decision-making rather than as a problem with a
single optimal solution. The respondent profiles indicate that
ClimarisQ was primarily used by adults with relatively high
educational attainment, including students and early-career
researchers. Several respondents explicitly framed the game
as a tool they would recommend for educational or outreach
purposes, even when they did not report personal learning

gains. This suggests that the perceived value of the game
may differ across audiences, functioning as a reflective or
illustrative tool for knowledgeable users and as an introduc-
tory resource for less familiar audiences. The findings there-
fore support the use of ClimarisQ as a complementary ac-
tivity within facilitated educational settings rather than as a
standalone instructional intervention. In practice, ClimarisQ
is rarely used as a standalone activity when presented by
the authors or collaborating institutions. Game sessions are
systematically followed by facilitated debriefing discussions,
during which participants collectively reflect on their deci-
sions, trade-offs, and outcomes, and relate them to real-world
climate governance challenges. These debriefings typically
address uncertainty, feedbacks, ethical considerations, and
the limits of individual versus collective action. Beyond the
game mechanics themselves, its educational potential also
depends on facilitation practices. In our experience, learning
is often supported through ongoing dialogue during game-
play, with scientific explanations and discussions of socio-
economic impacts introduced progressively at each decision
point rather than confined to a final debriefing. Alternative fa-
cilitation formats, such as organizing participants into small
groups representing institutional actors who must deliberate
internally and appoint a spokesperson to justify collective
choices, further illustrate the game’s capacity to foster dis-
cussion, argumentation, and collective reasoning. Future de-
velopments could support wider and more autonomous use
through structured in-game or post-game facilitation tools.
Differences in perceived difficulty reflect variation in prior
knowledge and expectations, with some participants finding
the game challenging and others more accessible after re-
peated play. This highlights the importance of contextualiza-
tion and facilitation, particularly for mixed audiences. While
structured discussions may support interpretation, the edu-
cational value of the game also relies on human facilitation,
which cannot be fully replaced by additional in-game fea-
tures. Training scientists, educators, and mediators to facili-
tate the game therefore represents an important complemen-
tary pathway for its use in climate education.

Several limitations constrain the interpretation of these re-
sults. The study relies on a small, self-selected sample and
on self-reported perceptions rather than objective measures
of learning or behaviour. The respondent group does not re-
flect the full range of potential users, particularly younger
or less climate-literate audiences. Consequently, the findings
should be interpreted as indicative of perceived engagement
and reflection rather than as evidence of learning effective-
ness or behavioral impact. Within these limits, the results
suggest that ClimarisQ can support reflection and discussion
around climate-related decision-making when used as part
of a broader educational or communication process. Future
evaluations would benefit from targeted studies in classroom
settings, the use of validated assessment tools, and designs
that distinguish between cognitive, affective, and reflective
outcomes.
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5 Conclusions

This study presented an exploratory evaluation of ClimarisQ,
a game designed to support climate education and communi-
cation through interactive decision-making. Based on a post-
play questionnaire, the results indicate that the game was
perceived as accessible, scientifically credible, and engaging
by a predominantly adult and climate-aware audience. The
educational effects observed were primarily reflective rather
than informational. Many respondents reported that the game
did not substantially increase their factual knowledge, but
helped them better appreciate the complexity of climate-
related decision-making, including trade-offs between envi-
ronmental objectives, economic constraints, and social ac-
ceptance. This pattern is consistent with findings from other
climate-related games, which suggest that such tools often
reinforce understanding of systemic interactions and urgency
rather than transmit new information, especially among al-
ready knowledgeable users (Rooney-Varga et al., 2018; van
Beek et al., 2022). In this sense, ClimarisQ functioned more
as an experiential and illustrative tool than as a conventional
instructional resource.

Engagement emerged as a central perceived strength of the
game. Respondents frequently indicated that the interactive
format helped sustain attention and encouraged discussion,
echoing prior work showing that game-based approaches can
enhance engagement and dialogue around complex environ-
mental issues compared to static forms of instruction (Flood
et al., 2018; Rumore et al., 2016). Several participants stated
that they would recommend the game to students or peers,
suggesting that its perceived value extends beyond individ-
ual use to educational and outreach contexts. At the same
time, the results underline that games such as ClimarisQ are
not standalone solutions for climate education. Previous re-
search emphasizes the importance of embedding gameplay
within facilitated settings that include discussion or debrief-
ing in order to support interpretation and learning (Flood et
al., 2018; Rumore et al., 2016). Variation in perceived diffi-
culty among respondents further highlights the need for con-
textualization and adaptation to different audiences, as also
observed in other climate game evaluations (Parker et al.,
2016).

The present evaluation has several limitations. The re-
spondent group was small, self-selected, and predominantly
composed of highly educated and climate-aware adults,
which limits the generalizability of the results, particu-
larly to younger or less climate-literate audiences. Learn-
ing outcomes were assessed through self-reported percep-
tions rather than objective measures, and behavioral changes
were not evaluated. The findings should therefore be inter-
preted as indicative of perceived engagement and reflective
value, rather than as evidence of learning effectiveness or
impact on action. Similar methodological limitations have
been reported in the literature on game-based climate edu-
cation, which highlights the need for more systematic and

comparable evaluation approaches (Ahmadov et al., 2024).
Within these constraints, the study suggests that ClimarisQ
may function as a complementary tool within broader climate
education and communication strategies, primarily support-
ing reflection, discussion, and the understanding of complex-
ity rather than the transmission of factual knowledge. Future
work should focus on classroom-based studies, the use of
validated evaluation instruments, and the inclusion of struc-
tured debriefing to better assess contributions to learning and
dialogue across diverse audiences, in line with prior recom-
mendations (Meya and Eisenack, 2018; Kwok, 2019).

Code availability. The source code for the ClimarisQ game is not
publicly available due to ongoing development and maintenance by
the project team. However, researchers interested in the underlying
algorithms and models used in the game design are encouraged to
contact the corresponding author for more information or collabo-
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