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ABSTRACT

Sustainability awareness in young people, and especially students,
is growing in importance. To this end, serious games and playful ex-
periences are used to enable students and teachers to actively study
climate change issues and respective challenges. Many approaches
have been proposed, ranging from quiz-based web applications to
full-blown game experiences. We discuss several related design
aspects through the lens of our own experience with gamification
inside educational environments. Our results derive from the use
of a playful web application focusing on sustainability and energy
issues, developed within the GAIA project and used in 25 schools
with 3762 registered users. We also present results from surveys
answered by 723 students and 32 educators. Our findings show that
a simple playful experience can yield good results within educa-
tional environments when taking into account their constraints,
integrating the intervention to schools’ everyday life and placing it
within a strategy that includes other tools.
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1 INTRODUCTION

Climate change and its effects have initiated various processes
in terms of understanding the issues causing it and the ways to
respond to it. Although this has been ongoing for decades, such
activities have only been intensifying in the last decade. The United
Nations (UN) Climate Summit in Paris in 2015 was recognized as a
major breakthrough in environmental governance and global policy-
making [2]. Global climate change and sustainable development
require novel approaches to energy consumption across a range
of human activities [21] and shifts in technologies, techniques or
infrastructures, meeting today’s demands, without compromising
the needs of the future generations [20]. To this end, there is an
acute need to improve awareness on individual and societal levels,
especially at the younger populations.

The research community, as an active part of society, has been
looking into ways to sensitize a wide range of end-user groups
towards sustainability and add new tools to help tackle this crisis
[18, 28, 35]. In particular, greater attention should be paid to chil-
dren’s awareness, agency and sustainable behavior, by considering
research on the flows of environmental knowledge between the
spaces of children’s lives [43]. One such path taken by the com-
munity is the use of gamification mechanisms, in order to engage
children on related aspects and give them incentives to act respon-
sibly, e.g., save energy at the school or at home [15, 22, 35, 39]. In
this context, researchers have targeted a wide range of end-user
groups/communities, like civil servants, office workers, public hous-
ing tenants, among others [20].

However, up until recently our societies have not been as ac-
tive on this front as someone would have expected. For instance,
recent research shows that people lack a basic understanding of
how energy is produced and transmitted, the basic units of con-
sumption, and the implications of many day-to-day actions [21, 29].
Despite the obvious reason for why school students are an impor-
tant user-group (i.e., future citizens that need to learn the values,
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behaviour and lifestyles required for a sustainable future), the edu-
cational community is also an excellent candidate for energy saving
since according to Eurostat [1] educational buildings cover 17% of
total non-residential floor space in the European Union (EU). In
other words, this sector has a tangible effect on the overall en-
ergy consumption and improvements on that direction will help
EU to achieve its energy savings goals [4], and promote behavior
change [3]. In this sense, school curriculum and informal learning
activities would be an excellent starting point in order to achieve
sustainability awareness and energy saving behavior, resulting in
substantial long-term benefits.

Thus far, the actual implementation and integration of serious
games and playful experiences related to sustainability and energy
by the research community has followed a range of different paths
[20, 21, 35]. On the one hand, there have been quite a few implemen-
tations that offered games of considerable size and depth, which
follow the design of games like city simulators but with a sustain-
ability and renewable energy focus [20]. On the other hand, simpler
experiences have attempted to focus on educating end-users by
presenting them with information in a playful manner, e.g., in the
form of interactive quizzes [21]. However, those implementations
are agnostic to the school-related conditions and restrictions, such
as the available time for extracurricular activities, the experience
and background of the educators, available resources, or even the
school building. Another important element is students’ age, e.g.,
primary school students have a different knowledge level than
lower secondary students. Moreover, although the use of gamifica-
tion is used intensively in related work [14, 20, 22], the use of data
and analytics coming from the real world is not as common.

In this study, we focus on the following research questions (RQ):

RQI1 How can simple playful interventions be effectively em-
ployed inside schools (e.g., classrooms, makerspaces)?

RQ2 What kind of game mechanics, and under which conditions,
can be put into practice in schools?

RQ3 How can gamified interventions be successfully employed
in schools?

To respond to the aforementioned RQs, this work presents the
results coming from a playful intervention, called the GAIA Chal-
lenge [11]. By this, we mean an online platform that uses gamifica-
tion elements, without having the depth, complexity and duration
of a dedicated serious game, and which was used as a playful intro-
duction to sustainability and energy saving. The Challenge was uti-
lized in schools aiming for increasing sustainability awareness and
achieving energy savings through behavior change, with students
from primary, middle and high schools from 3 European countries
(Greece, Italy and Sweden) participating in the Green Awareness In
Action [6, 31] (GAIA) project. By the end of the project, a total of
3762 users had registered to the platform, allowing us to implement
a large-scale study. Data regarding the students’ participation and
attitude change were collected via analytics and questionnaires.
The results indicate that simple gamification mechanics [9, 23] and
techniques can be very effective, while relevance (i.e., activities
need to be related to the curriculum), as well as placing the in-
tervention inside an overall strategy (i.e., part of a bigger set of
activities and not a one-size-fits-all solution), aligned with schools’
routines is of great importance.
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2 BACKGROUND AND RELATED WORK

2.1 Gamification and energy saving

Gamification, defined as “the use of game design elements in non-
game contexts” in [16], is an approach that has been gaining popu-
larity in both the fields of sustainability and educational research.
The use of gamification in education was recently discussed in [17],
where the need for additional systematic studies to understand the
actual effect of this approach is supported by the authors, due to the
fact that most of the studies focus on short-term effects and results,
and do not consider how such interventions can bring long-term
effects and system changes. In this context, [30] provides a review
of recent bibliography in serious games and gamified interventions
for sustainability, concluding that such approaches can help foster
sustainability, while there is a wealth of different approaches and
deployment strategies.

Regarding the use of gamification for energy saving, the work
of Johnson et al. [24] provided a recent review of the use of such
techniques, while Ro et al. [36] reports on positive outcomes of
gamification on both sustainability awareness and energy savings.
Zhao et al. [45] studied the interplay and effect between the various
technologies used inside a building for monitoring/control, conclud-
ing that both technology advances in building equipment/devices
and the ways humans interact with them can lead to energy savings.
Moreover, as regards the use of competition in this context, the
relation between competition and sustainable behavior was studied
in [40], where the authors claim that utilizing competition in ac-
tions promoting sustainability is a valid “marketing” strategy, since
it appeals to both groups that are less motivated and those that are
more inclined to participate in such activities. This is also discussed
in [44], where both competitive and collaborative approaches are
studied, and which have led to similar energy saving results. The
results presented in [34] seem to verify the value of competition to
a certain extent, where results from long-term energy-saving com-
petitions among 4 schools led to modest energy savings. Our work
discussed here agrees with their findings, while we also provide
results on the educational dimension of the schools’ participation.

Regarding the use of gamification for energy saving, a character-
istic early example of the use of a serious game towards energy and
sustainability awareness was Enercities [26], reporting increased
awareness and more positive attitudes as regards energy saving.
Opower [27] was one of the earliest commercial applications utiliz-
ing behavioral science-based mechanisms, aiming to produce en-
ergy savings in the real world by partnering with energy providers
and offering consumers located in the same neighborhood targeted
information. Real-world results point to 2-3% energy savings in
the long term. The work of Johnson et al. [25] provided a recent
review of the use of such techniques, while Ro et al. [37] reports on
positive outcomes of gamification on both sustainability awareness
and energy savings. A collection of sustainability-related serious
games is available on Games4Sustainability [5].

Recent projects like Charged [19], Entropy [8], GreenSoul [10],
Tribe [12], have pursued IoT- and game-based approaches towards
increasing awareness on behavior-based energy efficiency in public
buildings. However, although schools may be considered examples
of public buildings, the software and hardware artefacts produced
in these projects are not designed to be included in a school’s
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curriculum; in fact, they target adults, making it difficult for teachers
and parents to apply such materials with young students. With
respect to gamification utilizing IoT in the context of sustainability,
and specifically for energy and water, a recent survey on the subject
is provided in [13].

2.2 Effectiveness of gamification in
sustainability and education

Regarding the successful integration of gamification techniques for
energy saving and sustainability awareness, while there is a large
number of works that report on positive outcomes, e.g., [27, 31, 37],
at the same time there are also works that report on less positive
results and stress the acute need for taking action [41]. This con-
troversy is partially based on the fact that there is no commonly
acceptable way on how results are measured and reported; [38]
provides a detailed discussion on common pitfalls and mistakes
made by teams working on these issues. It concludes that there is
a number of works that do not sufficiently back up their findings
with adequate evidence, resulting in reports which are oftentimes
disputable and provide contradicting results. For such evidence to
be useful for the society and activate policy and practice, it needs
to be connected with rigorous experiments and measurements. Dos
Santos et al. [20] provided a comprehensive review of recent works
on the use of gamification techniques for approaching learning
activities related to sustainability. It provides a categorization of
related serious games based on their focus, namely, educational
and motivational games for sustainability. It concludes that exist-
ing results are somewhat partial and there is a need for a more
rigorous and systematic approach in evaluating the effectiveness
of such approaches. Another recent work reporting on the causes
of the failure in practice of gamification approaches applied in an
educational context is [41]. The authors present a set of “heuristics”
to evaluate whether a gamification approach applied in education
has a potential to be successful, such as “avoid obligatory uses”,
“make the system flexible” and “align gamification with the goal
of the activity in question”. In [42], the authors argue that a more
thorough understanding of how gamification works in education
and especially with respect to motivational processes and need-
supporting game elements, i.e., “gamification in education that is
designed to foster learners’ basic psychological needs satisfaction”.

Regarding the current state of the art in inclusion of sustainabil-
ity and other related aspects in the educational domain, there is a
lot of activity taking place with respect to inclusion of makerspace
elements in school curricula, aided by the availability of IoT hard-
ware as well. The work in [33] summarizes recent activity within
the Maker Movement approach, presenting relevant recent findings
and open issues in related research. Recent projects like Entropy (8]
target diverse end-user communities and do not focus specifically
on the educational community, or leave it out completely.

With respect to the work presented in this paper, we follow
a different approach than the vast majority of the gamification
approaches studied in the bibliography; instead of focusing solely
on a gamified/playful strategy, we have placed the Challenge inside
a set of tools to achieve our goals. In addition, the design of the
Challenge is largely compatible with strategies outlined/proposed
in works like [20] and [41], especially aligning gamification with
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Figure 1: The overall architecture of the GAIA Challenge.

the goal of the activity in question and offering a flexible approach,
offering among others, a focused and seamless experience that goes
hand by hand with curriculum goals and encouraging group activity
to reach learning goals, instead of rewarding specific individuals.
The gameful intervention discussed here was one of the pillars used
to introduce students to sustainability concepts, keep them engaged
and allow them to “compete” across schools. Regarding our own
previous related work, [31] provides a discussion on the overall
approach and strategy of GAIA and presents some early findings
as regards both energy savings and feedback from students and
educators. [32] discusses positive results received via large-scale
pilot activities with groups of students using an IoT-based lab kit.

3 METHODS
3.1 Context and description of the challenge

The Challenge is an online playful introduction to sustainability and
energy saving, targeting mostly school students. Its architecture
combines a quest map with a dashboard and uses sensor data com-
ing from school buildings (Fig. 1). It consists of a number of missions
(Fig. 2) and utilizes gamification mechanics to motivate students
to engage in energy saving topics by collaboratively working on
online “quests” and participating in real-life activities. Moreover,
students experience their impact on the facilities’ energy consump-
tion over the course of the Challenge, while also competing and
comparing against other classes and schools. Overall, it has the
following goals:

e Motivate children to engage with energy saving topics.

o Offer a variety of online quests (quest map).

o Allow children to participate in real life activities (class ac-
tivities).

e Introduce competition elements to children via scoreboards
with data from other schools and other countries.

o Allow students to share their achievements with their peer
group.

e Scaffold an in-situ experience and engage children on their
school’s energy consumption.

Gamification in the GAIA Challenge is utilized in the following

ways:
e Students and teachers pick up tasks from the Challenge and
either work on these tasks directly in the Challenge, or they
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Figure 2: Examples from the Challenge: the quest “map" where players can select a “mission” (left), ranking and score tables,
together with power consumption readings (center), screenshots from content inside the missions (right).

use it together with a number of other tools produced in the

GAIA research project.

Knowledge missions are played directly in the Challenge

browser window, but may require additional research or ac-

tions from other GAIA applications, like a web-based build-

ing manager application.

e Findings, results and ideas can be shared in the form of
“Snapshots”.

e For action missions, no direct interaction within the Chal-

lenge is required, but students instead have to engage with

their school community, the school building and the other

applications.

The results of Action Missions can be documented in “Port-

folios”, supplemented with photos/videos by students.

Visualizations of sensor data, can be grabbed from a Building

Manager App and embedded to Snapshots/Portfolios.

3.2 Procedure

Activities using the Challenge took place within the GAIA project
across Greece, Italy and Sweden. There was an initial small-scale
pilot activity, mainly for testing purposes, during 2017. The design
and the majority of the content was finalized in early 2018, while
large-scale pilot activities took place in school years 2017-18 and
2018-19. By the end of the project, a total of 25 schools had partici-
pated in the pilots, with most schools being active in both school
years.

3.3 Data Collection

To evaluate the effectiveness of the intervention and investigate
its benefits, we collected data via 3 different sources: i) analytics
generated by students’ activity during the Challenge, ii) responses
to an online survey that was sent out to participating students, and
iii) questionnaire responses from educators.

3.3.1 Analytics. During the study, we captured children’s interac-
tions (e.g., achieved score for each session) via web analytics. In
particular, we collected events using the Matomo platform [7], in
order to track traffic on the Challenge website, while we monitored
the overall players’ progress through the internal database of the
Challenge. By design, we kept minimal data about players such as
the completion rate of missions, while students could not upload
avatar photos. Furthermore, registered users are auto-deleted after
10 months of inactivity together with their respective data.

3.3.2  Questionnaires. Students’ Survey Close to or shortly after
the end of the project activities (depending on the schedule of each
school) in the school year 2018-2019, an online questionnaire was
administered to participating students. The aim of this post-activity
survey was to establish the impact of the project activities and
experience overall in the course of the school year on students’
awareness of, attitudes to, and actions for energy efficiency.
Teachers’ Survey We also conducted a second, separate, survey
in 2020, with 32 educators from 3 countries, who were actively
involved in the implementation of in-class activities in the project,
therefore, had a direct experience of the utilization of the Challenge
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Total registered users (May 2019) 3.762
Active users 1.747
Auto-deleted users (deleted after an inactive period) | 2.015
Active teachers 55
Mission teams 165
Portfolios created 38
Snapshots created 788

Table 1: Overall statistics for the Challenge at the end of
GAIA.

in their classes and the response of the students. The questions
were:

Q1 Do you think the Challenge helped you save teaching time
due to the introduction to sustainability and energy saving
that it offered to students?

Q2 Do you think it meets the level of knowledge of your school’s
students?

Q3 Have you noticed any change in your students’ energy con-
sumption behaviour after they had played the game but
before the project’s pilot actions took place?

3.4 Data Analysis

As mentioned, the collected data consists of 2 types, analytics and
questionnaires. An appropriate data analysis was used for each
different set of data. Per students’ analytics, we used descriptive
statistics to understand the students’ overall engagement with the
Challenge and aggregated time series visualization, in order to un-
derstand how their usage behavior changed over time. In addition,
we used descriptive statistics to understand the students’ overall
reported experience, as demonstrated from questionnaire responses.
Regarding the analytics from the Challenge website, we include
here results from the whole active period of the project, i.e., be-
tween the public opening of the Challenge on Spring 2017 and May
2019. As regards the players’ data from the Challenge database, we
include here results from a representative “screenshot” on Spring
2018, which includes only the active players at that point, i.e., the
school year 2017-18. We selected this period mainly due to having
a larger user sample for that year.

4 RESULTS

4.1 Results at the end of the project

By the end of the project, 73 teams appeared to be active in the
Challenge, with 7 teams achieving a score above 11.200 points (the
total of regular points each user can earn). This essentially means
that they must have played not just the complete learning part of the
challenge, but also achieved big portions of the limited time bonus
(there is a maximum of 3780 bonus points). The actual number
of active users is lesser than the total number of registered users,
because we have placed a mechanism for auto-deleting inactive
users after a period of 6 months, i.e., a large number of students
were auto-deleted. This is consistent with our ethics and privacy
policy, i.e., keeping as little information about the users as possible,
and deleting it after the time period which is no longer required.
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Visits per local time: Our data show that main play hours (Fig. 4)
were during class time (i.e., between 08:00 and 14:00), but that the
Challenge is being played in the afternoon as well, and even in
the evening. This could be because of a flipped classroom setting
or, even better, by students continuing to play the Challenge from
their homes. In all cases, it seems that the students really liked the
Challenge and dedicated serious time in completing its missions.

Visits per weekday: Interestingly, visits are not limited only to
school days, with 11% taking place during weekends (Fig. 6), which
is another indication of the students’ overall acceptance of it and
their continued engagement.

Duration per visit: The average session time (Fig. 7) of all users
is very high for this sort of application, and in comparison with
similar gamified systems. Almost 50% of the sessions had an average
duration of over 10 minutes, i.e., when a significant percentage
of the students logged in, they started and completed a mission.
Regarding the many shorter sessions, apart from students entering
and quickly losing interest in the Challenge, one other possible
explanation could be that they logged in to check the ranking of
the schools.

Visits per device: 28% of the Challenge usage comes from smart-
phones, although it was designed for big screens. The vast majority
of visits comes from desktop/laptop users, as expected, with a siz-
able part of visits from tablets.

4.2 Mission completion rates for school year
2017-2018

As mentioned, we focus on the “screenshot” of our database on May
2018. At that point, there were 1256 active users in the database
(13 were researchers/test accounts). An interesting statistic was
the mission completion rate for users who had started a mission
at least once, which was on average 87.45% for all missions (87.2%
for Knowledge missions). It can be concluded that almost 9 out of
10 users who started a mission then completed it at least once, i.e.,
they found it engaging enough to complete it through. Regarding
the number of missions completed by the students, Fig. 8 shows
the distribution of the number of completed knowledge missions
per user. Almost half of the students appear to either not complete
a single mission (16%), or got stuck/stopped at 1 (17%) or 2 (18%)
missions. Since most players followed a linear route in gameplay,
such users stopped at “level” 1 or 2. On the opposite end, 21% of
the users completed all knowledge missions, or played missions
in an additional language. In the space between, percentages are
between 3-6%.

However, this picture changes when we look at the user statistics
for each language in the Challenge. In general, the language used in
the Challenge roughly corresponds to the country of origin of the
user, although there are a few cases of users playing the Challenge
in more than 1 language for some missions. Moreover, via the
language used we can roughly categorize the users: for English the
vast majority of the students were 17-18 years old, while for Italian
the users’ age was 15-16, and for Greek it ranged between 10 to 15
years old. We can see that for English there is a quite steep drop
in interest after missions 1 and 2, while for Greek results are quite
different with a much smoother curve. For Italian, the curve is even
flatter, and after mission 4, 60% continued to mission 9.
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4.3 Mission Statistics

From our statistics, we found that in the Challenge there have been
22.429 started tasks altogether. The breakdown into the statistics
for each knowledge and action mission is included in the following
two tables. As a reminder, each mission has two tasks. A player can
open a task multiple times, e.g., in order to improve mission com-
pletion statistics. The tasks in Action Missions can be started only
by players, granted the Action Mission has been started beforehand
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by a Teacher for the Player’s Mission Team. Not many users have
started/opened the contents of Action Missions in the Challenge.
There could be multiple reasons for this: a) not all players were
part of a Mission Team, b) not all teachers started Action Missions
for their Mission Teams, c) some students might have worked on
Action Missions in groups.

4.4 Questionnaires results

4.4.1 Students questionnaire results. Overall, 723 students partici-
pated in the questionnaire survey, which corresponded to 42.5% of
the total 1702 students participating in the project’s activities in that
school year, thus constituting a strong representative sample of that
population. The participation in the survey was balanced in terms
of gender (49.6% female respondents), and comprehensively cov-
ered the different participating schools and regions. The responses
came from both primary (45%; up to 11-12 year-old-students) and
secondary (55%; 12-18+ year-old) education students. Through this
post-activity online questionnaire, the consortium also sought to
gain insight into the impact the different aspects of the project
intervention had on students. On the one hand, the survey asked
students to state to what extent they liked: a) the Challenge, b) to
observe and use sensor data and measurements, and c) a series of
lab activities using IoT.

Overall, approximately half of the students stated that that they
liked these project activities “much” or “very much” (54.5% the Chal-
lenge, 50.4% the lab activity, and 46.9% the data and measurements).
The overall somewhat positive to positive response, i.e. excluding
the responses ‘not at all’ and ‘a little’, approaches or reaches the
level of three quarters of the respondents (75.9% the Challenge,
73.1% the data and measurements, and 72.1% the lab activity). As
becomes evident in Fig. 10, the Challenge tended to be liked the
most, followed by the lab activities. In addition, students were asked
to self-assess to what extent they believed they had learned some-
thing about energy (Table 2). From their answers, 57.1% strongly
believed that they had learned something interesting about energy
from the Challenge, 18.7% thought “so and so”, “a little” 10.3%, while
only 8.8% believed that they did not learn anything and 5.1% did not
engage with it.

4.4.2  Educators questionnaire results. We handed out a post-activity
questionnaire to 32 educators that were very actively involved in
the project-related educational activities, as well as with the use of
the Challenge by their students. The results from their answers to
the questions related specifically to the Challenge can be seen in
Fig. 11. To the question “Do you think the Challenge helped you
save teaching time due to the introduction to sustainability and
energy saving that it offered to students?” we see a quite positive
result, with 40.6% answering “Very much” and “Much”, while 46.8%
“So and so”. We see an overwhelmingly positive response to the
question “Do you think the Challenge meets the level of knowledge
of your school’s students?”, with 87.5% answering “Very much” and
“Much”. Most importantly, to the question ““Have you noticed any
change in your students’ energy consumption behaviour after they
played the game but before other pilot activities took place?”, 65.6%
answered “Very much” and “Much”. Interestingly, this number is
not far off from the self-assessment of the students to a similar
question (57.1%, Table 2).
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5 DISCUSSION

Regarding the results presented in the previous section, there are
several interesting points that stand out. Players tended to complete
a mission, after they started it, with very high probability. Apart
from finding it engaging enough, this could also be interpreted as
the Challenge meeting the knowledge level of the students; this
also agrees with the educators’ survey results in Fig. 11(b). The
other thing that stands out is the different response in the 3 lan-
guages. This could be attributed on the one hand to the different
age groups that utilized each language (Section 4.2); the Challenge
was designed with smaller age groups in mind, so older students
could be less interested in it. On the other hand, the group that
was noticeably more engaged than the other two, were the Italian
students that were also much more engaged with the competition
aspects. Students that used English were in general the group that
did not participate much, or at all, to the competition activities,
while for Greek students were somewhere in between, with some
schools participating and others not. Thus, it seems that compe-
tition was a major factor in motivating students to engage with
the Challenge and carry on playing, combined with the fact that
missions were engaging enough on their own.

Overall, the Challenge proved to be a successful component of
the project toolset and the project’s trials implementation strategy.
The fact that we have had 3762 registered users by the project’s
end gives a clear indication of its success. An interesting result
is the average session duration being above 14 minutes through-
out the trials. This shows that the Challenge worked well, from
an engagement level, given that missions are relatively short. Fur-
thermore, the actual number among active players is considerably
higher, because all users (i.e., even those we just registered and did
not start a mission) were taken into account for this calculation.
Moreover, the fact that students engaged with the platform outside
of school hours, and even during weekends, is another good indica-
tor that our design was effective in getting them interested in the
Challenge. Finally, from our face-to-face interaction with teachers
during pilots, they:

e Praised its overall design approach and simplicity.

o Noticed that the students did not have any major difficulties
in using the Challenge, and also that it was very good that
the students could use it outside of class hours, e.g., from
their homes, due to lack of time to dedicate to this activity.
In other words, they appreciated that students could play it
without specific guidance.

e Praised its capacity as a short introduction to sustainability
and energy, especially for students in primary schools.

e Stated that the capability to check what other schools were
doing was a major engagement factor for students.

5.1 Limitations

A limitation of this work is that we did not conduct trials with
study groups regarding the use of the Challenge. This was to a
certain degree due to the fact that it was designed to serve as an
introduction to sustainability and the project overall. Thus, student
groups not using the Challenge or using it to a limited extent would
change the overall design of the pilot activities. Moreover, among
classes in the same school, in practice we saw that educators were
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Figure 10: Students’ responses to “from the things we did at school about saving energy, I liked” included in the post-activity

questionnaire.

‘ Not at all ‘ A little ‘ So and so ‘ Much ‘ Very much ‘ I don’t think I did this

“I learned a lot of interesting things about | 8.8%

energy by playing the Challenge”

10,3%

18,7% 30,1%

27,0% ‘ 5,1%

Table 2: Students’ answers to the post-activity questionnaire.
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Figure 11: Responses from 32 educators that participated in the project to the following questions: (a) “Do you think the Chal-
lenge helped you save teaching time due to the introduction to sustainability and energy saving that it offered to students?”,
(b) “Do you think the Challenge meets the level of knowledge of your school’s students?”, (c) “Have you noticed any change
in your students’ energy consumption behaviour after they played the game but before other pilot activities took place?”

reluctant to divide students to separate groups, arguing they would
prefer that all students followed the same work plan.

6 CONCLUSIONS AND ONGOING WORK

In this work, we presented our experiences from using a playful
intervention in schools aiming for sustainability and energy aware-
ness in the context of the GAIA project. The Challenge was based
on a set of interactive quiz-based “missions” and utilized simple
game mechanics, such as competition among groups, to actively
engage players. By the end of the project, it had garnered 3762 regis-
tered users from students and educators in 3 countries. Our results
indicate that to a great extent we achieved our goals; in terms of en-
gagement, our data indicate significant students’ engagement with
the Challenge and that our competition game mechanic worked
extremely well, while in terms of promoting sustainability, students
reported increased awareness of related issues via post-activity
surveys and educators reported changes in students’ behavior. Our
experience can be summarized as follows:

o Simple playful interventions can be very effective in school
environments.

e Constraints in school environments should be taken into
account.

e Game mechanics like competitions across classes/schools
can work really well.

e You have to come up with a way to integrate the intervention
to the everyday life of the school.

e Such an intervention is a good way to engage users when
they cannot see the end of the journey from the start.

o The intervention should be part of a strategy that includes
other tools.
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