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Summary: Nature experiences are important drivers of environmental awareness and responsibility, as literature has shown
that people who feel a greater connectedness with nature tend to be more active in conservation action. Despite this, re-
cent studies have shown that nature contact within urban space is in decline, which has led scholars to call for novel ways
to reconnect urban dwellers with nature. With this in mind, this paper explores the potential of gamification to co-create
engaging and immersive experiences of urban nature, following the insight that the sensory and emotional dimensions of
nature experiences are crucial for the development of nature connectedness and conservation awareness. We draw on a
qualitative study on the emotional experience of a mixed-reality narrative developed for an historical botanical garden in
Lisbon, in which game elements, namely treasure-hunting and rewards, are integrated into an urban nature experience. The
study devised a methodology inspired by non-representational and creative methodologies, which comprised a series of per-
formative workshops aimed to understand the emplaced emotional and sensory connections with the environment during
the experience of the gamified mixed-reality narrative. Our findings allowed us to understand how gamification techniques
in urban nature experiences can stimulate nature connectedness by encouraging sensory contact and appreciation of beauty,
and promote environmental responsibility by emphasizing conservation issues. We conclude the paper by discussing the

possibilities of further applications of gamification within the design of urban nature experiences.
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1 Introduction

The quality of nature experiences in the city
can play a crucial role in global nature conservation.
Urban nature experiences are fundamental for the
health and well-being of city dwellers, not only due
to the physical health benefits that stem from contact
with nature, but also due to the positive effects of
natural landscapes in mental health (BircH et al. 2020,
Dosson et al. 2021). But urban nature experiences
can also become important drivers of environmen-
tal awareness and responsibility, when they are pro-
found enough to connect urban dwellers with nature
(PrEvVOT et al. 2018, Sato et al. 2021). Despite this,
studies on nature experience in the city have shown
that nature contact within urban space is in decline
(Soca & GastoN 2016, Soca et al. 2016, SoGa et al.
2018). Taking this into account, researchers and prac-
titioners are actively seeking innovative ways to re-
connect urban dwellers with nature. Such endeavour
is urgent, given that most human population lives in
cities and the percentage of urban population is pro-
jected to increase throughout this century (HARTIG &
KaHN 2016). This line of research has often explored
how digital media can co-create engaging and im-
mersive experiences for better well-being, conserva-
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tion behaviour or public participation (SHWARTZ 2017,
McEwaAN et al. 2019, 2020). Interestingly, the poten-
tial of gamification to co-create more immersive and
engaging nature experiences in urban environments
has been mostly neglected, despite the popularity of
this approach in other user design contexts (CHOU
2015, StieGLITZ et al. 2017, AKMENTINA 2023).

With this in mind, the objective of our study is
to explore the potential of gamification techniques,
namely treasure hunting and reward systems, to co-
create engaging and immersive experiences of urban
nature. More precisely, we are interested in: (1) under-
standing how treasure hunting can direct attention in
urban nature experiences and promote sensory con-
tact and appreciation of the beauty of the environ-
ment, thereby enhancing nature connectedness; and
(ii) understanding how reward systems can motivate
participants and promote environmental responsibil-
ity by emphasizing conservation issues. Our research
draws on the case study of a mixed-reality narrative
developed for the Jardim Botanico da Ajuda, an his-
torical botanical garden in Lisbon. The mixed-reality
narrative was designed to co-create an urban nature
experience in which game elements, namely treasure-
hunting and rewards, are integrated into an experi-
ence of an urban nature area.
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This article is further divided into four sections.
First, we review current literature on urban nature
experiences, discussing the value of such experiences
and the different approaches that have been imple-
mented or suggested to counter the decline in nature
connectedness within cities. Afterwards, we present
our case study and the qualitative methodology we
implemented to study the user experience. Thirdly,
we present the results of our study, showing how the
gamified urban nature experience stimulated nature
connectedness by encouraging sensory contact and
appreciation of beauty, and how it promoted envi-
ronmental responsibility by emphasizing conserva-
tion issues. We conclude the paper by discussing the
possibilities of further applications of gamification
within the design of urban nature experiences.

2 The promotion of urban nature experiences

There is a significant link between nature ex-
periences and conservation action, as people who
spend more time in nature and feel a greater con-
nectedness with nature tend to be more supportive
of conservation policies and more willing to engage
in sustainable practices (PREVOT et al. 2018). This
link has been found in different forms of contact
with nature, from leisure practices to gardening and
workplace activities, and different types of publics,
from children to elder population (EGERER et al.
2019, LAacoEUILHE et al. 2017). This has led authors
such as Sato et al. (2021) to argue that the valua-
tion of ecosystems must take into account its poten-
tial for fostering connectedness to nature, as this is
directly linked to the willingness of urban dwellers
to pay for forestry services. Nature connectedness
has been defined as a person’s sense of connection to
nature, which entails awareness of one’s embedded-
ness in the natural world, sense of agency regarding
one’s impact on natural systems, and familiarity and
comfort with being in nature (NISBET et al. 2009,
2011). It has been argued that nature connectedness
is attained through direct contact with nature, espe-
cially when involving: (i) sensory contact; (ii) strong
emotional responses; (iii) meaningful interactions,
and (iv) appreciation of beauty (LUMBER et al. 2017,
McEwAN et al. 2020, DoBsoN et al. 2021).

Despite the positive outcomes of nature experi-
ences, it has been noted that the number of people
who have daily contact with nature has been dimin-
ishing for decades (Cox et al. 2017). For this reason,
scholars have argued that, alongside the sixth great
extinction event, there is also a process of ‘extinction

of experience’ (PyLE 1993, SusHINSKY et al. 2017).
Among the reasons for this extinction of experience
are the fact that most human population now lives
in cities and are far from natural ‘wild’ sites where
encounters with nature are most likely, and that peo-
ple have come to prefer sedentary indoor pastimes
that involve the use of technologies such as televi-
sions, smartphones, or computers (SOGA & GASTON
2016). The extinction of experience leads to disaf-
fection toward nature, which in turn leads to a less-
er engagement in nature conservation action and
may contribute toward worse health and well-being
(SoGa et al. 2016). The lack of nature experiences
among children is especially concerning because it
is during child development that lifelong values of
nature connectedness are formed (Soca et al. 2018,
CLEARY et al. 2020).

With this in mind, scholars have called for a
greater attention to the promotion of nature expe-
riences in urban areas, given that most human pop-
ulation lives in cities (DunN et al. 2006). More of-
ten than not, such calls have been directed to urban
designers and landscape architects and have been
concerned with the increase of public green space
in urban space (CHURCH 2018, Zrpp 2018). Although
the increase of public green space has its evident
merits, namely in terms of the ecosystems services
that these areas provide and their benefits for public
health (VOLKER et al. 2013), it is less obvious how the
availability of public green space alone contributes
to a greater nature connectedness and willingness
to support conservation action and the protection
of biodiversity (Liu et al. 2022). For instance, PETT
et al. (2016) noted that although people prefer sites
with higher biodiversity and relate biodiversity with
a greater personal well-being, they generally have a
limited ability to accurately perceive the biodiversity
surrounding them. Similarly, SHWARTZ et al. (2014)
have found that enhancing biodiversity in public
green space does not necessarily produces greater
nature engagement because individuals underesti-
mate biodiversity and do not recognize changes in
the bio-landscape. Recent studies suggest that this is
because people’s idea of diversity is related to experi-
ential sensations in nature, rather than objective and
quantitative evaluations of biodiversity (VoicT &
WURSTER 2015, PALLIWODA & Prikss 2021, HATTY et
al. 2022). Taking the importance of experiential sen-
sations for the appreciation of nature into account,
scholars have been concerned with how urban green
spaces can promote mote intense sensory contact
with nature, given that this might foster greater en-
vironmental knowledge, awareness and, hopefully,
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conservation action. Here, sensory contact refers to
the experience of the sensory features of the natu-
ral world, especially but not limited to visual (colour,
shape, depth, etc.), sonic, or olfactory features. These
features might be perceived individually, but also
as whole in the form of ambiance (WiLLiAMS 2017,
BicLiN 2020). Practices such as urban agriculture,
foraging, gardening, or bird-feeding have been high-
lighted as practices that may promote sensory con-
tact and thus foster a greater connection with nature
within cities (FiscHEr & Kowarik 2020, LiN et al.
2018, BIrcH et al. 2020).

Innovative digital approaches have also been
proposed (L1 & Nassauer 2021). For instance,
SCHUTTLER et al. (2018) have argued that citizen sci-
ence initiatives may help reduce the extinction of na-
ture experiences as they promote the cognitive and
emotional aspects of experiences in nature. Scholars
have also developed digital tools to foster contact
with nature. For instance, MCEwAN et al. (2019, also
McEwAN et al. 2020) developed a smartphone app
which allows people to identify the ‘good things’
they notice in urban nature, which can then be used
to inform urban planning. Similarly, RapiccHr (2019)
developed an app that allows individuals to identify
quiet areas within the city, which has been used by
cities such as Berlin and Limerick to create Quiet
Area Plans. Another set of initiative in urban nature
experience design involves the use of digital arts
and augmented reality in the co-creation of immer-
sive and meaningful experiences (SHwarRTZ 2017).
The interest in the arts is related to the notion that
urban nature experiences are more effective in fos-
tering nature connectedness if they entail multisen-
sory contact rather than passive visual observation
(CrAyTON et al. 2017, MACAULAY et al. 2022).

Despite these innovative digital approaches,
there seems to be little to no attention to how gam-
ification can transform urban nature experiences
to promote greater environmental awareness. This
is striking given that, among the various positive
outcomes of gamification, it has been highlighted
that gamification can significantly improve learn-
ing by providing a more immersive and engaging
experience (SANCHEZ et al. 2020, SAILER & HOMNER
2020). A rare exception to this trend is the work of
DavipovA et al. (2022) on Co-De|GT, a gaming ap-
plication that uses blockchain technologies to create
a token-based game to encourage participation in
biodiversity protection in a marginalised community
in Grangetown, Wales. However, Co-De|GT focuses
on creating and supporting an alternative economic
model to regenerate local diversity, rather than fo-

cusing on nature experience. It is likely that gamifi-
cation has been neglected by those interested in pro-
moting urban nature experience because games are
more associated to indoor pastimes and there might
be concerns that the mediation of game interfaces
minimizes direct contact with nature (VOORDIK &
DorrestyN 2021). Notwithstanding, we contend
that gamification might offer a way to direct atten-
tion in urban nature experiences and promote sen-
sory contact and appreciation of the beauty of the
environment which might anchor nature connect-
edness and environmental responsibility. Before we
delve deeper into this, we first approach the concept
of gamification.

Gamification broadly refers to the implementa-
tion of game design in non-ludic practices. It involves
the introduction of game elements, including nar-
ratives, progressive ranking systems, awards, rules,
collaboration techniques, and interfaces in ‘serious’
economic, political or social contexts. Gamification
can operate in various degrees, from the introduc-
tion of a single game design element to the full trans-
formation of a social practice into a gamified system
(Cnou 2015, StiecLrrz et al. 2017). This approach
has become significantly popular as a tool for cre-
ating user interfaces and user experiences in the last
decade, and it has been applied in quite different
contexts, such as social media, teaching, tourism, or
health (Krock et al. 2020). The advantages of gam-
ification are mostly linked to behavioural outcomes
(JounsoN et al. 2016). Gamified experiences tend to
increase people’s engagement with activities, spaces,
and brands, as game elements provide feelings of
fun, enjoyment and interaction, making people more
motivated to engage with the proposed activities
(NoBRE & FERREIRA 2017, HAassaN & Hamar: 2020).
It has however been noted that gamification tends to
increase short-term engagement, but not medium- or
long-term engagement (SARDI et al. 2017). For this
reason, gamification has been understood as a prom-
ising technique to be used in performative tasks that
involve cognition, such as learning or public partic-
ipation. For these reasons, gamification might be an
effective solution to increase people’s engagement
and personal connection with nature.

Gamification raises significant ecthical issues.
While gamified systems can motivate engagement,
they often do so without the users becoming com-
pletely aware of the nuances of those systems and
their influence on their behaviours, which might lead
to the reduction of the user’s autonomy, resulting in
exploitation and manipulation (ARORA & RAZAVIAN
2021). Furthermore, taking into account that gam-
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ification often involves storytelling, it can contrib-
ute toward social and political manipulation and the
promotion of harmful discourses (GING & GARVEY
2018). For this reason, scholars have argued that the
application of gamification techniques should in-
clude an ethical assessment (THORPE & RoPER 2019).

While gamification is more often associated with
digital media, such as social networks and platforms,
it has also found its way into urban design and plan-
ning. Gamification has been understood by city au-
thorities as a significant tool for fostering civic partic-
ipation, although it has been noted that gamification
in this context might actually constrain open partici-
pation, given that a significant part of the urban pop-
ulation might lack access or skills to operate digital
tools or reject gamified systems (VaNoLO 2018, 2019,
YEN et al. 2019, Latirr et al. 2022, AKMENTINA 2023).
On the other hand, several urban actors, especially
in tourism-oriented urban areas, are drawing on the
gamification approach to co-create experiences with
consumers (Xu et al. 2013).

In our study, we will focus on the introduction
of two specific gamification techniques in urban na-
ture experiences: treasure hunting and reward sys-
tems. Treasure hunting is a common gamification
technique that is already being applied in the urban
context, especially in consumption, cultural, and
tourism activities (EcoNoMmou et al. 2015, WAKAO et
al. 2015, OLssEN et al. 2016). The advantage of this
technique is that it invites users to roam around a
certain area to find the ‘treasure’, thus suggesting us-
ers to engage in greater depth with the space they
temporarily inhabit (Xu et al. 2017). Often, users
are challenged to find a series of sites or items in a
pre-defined order, which allows experience design-
ers to define spatial paths that users must follow
and guiding them to focus on specific nuances of
that path (BUuLENCER & EGGER 2015). Research in
tourism has found that treasure hunting is a useful
technique for encouraging interaction with sites and
promoting learning in tourism experiences (LLINAZA
et al. 2014, Xu et al. 2017). In addition to this, trea-
sure hunting has been found to motivate users and
is linked to increased satisfaction with consumption
activities (OLssON et al. 2016).

Rewards systems are typically combined with
treasure hunting. The reward system is also a popu-
lar gamification technique that is valued for sustain-
ing the interest of users, as it adds novelty during the
experience and provides positive emotional stimuli
that might compensate feelings of tiredness, stress
or frustration that gamified experience might cause
(LEwis et al. 2016, AHN et al. 2019, ALsAwAIER 2019).

Reward systems consist of offering prizes to users
for completing certain tasks or achieving certain
status within a game. Such prizes can be manifold,
including money or discounts, but can also simply
entail access to new media. Reward systems are usu-
ally implemented to increase motivation and loyal-
ty among users (KavarLiova 2016, Lewis et al. 2016,
AHN et al. 2019). However, research has shown that
reward systems can be important drivers of motiva-
tion for learning, when users are rewarded for learn-
ing or rewarded with new information or novel me-
dia (O’DoNOvVAN et al. 2013, VAN GAALEN et al. 2021).

In the next section, we present an empirical
study of a gamified urban nature experience that in-
tegrates these two techniques.

3 Case study and methodology

The Ajuda Botanical Garden is located in the
Ajuda parish, in the vicinity of Lisbon’s city centre,
and it is the oldest botanical garden in Portugal. It
comprises an area of about 3.5 hectares and con-
tains about 1600 plant species. Our case study fo-
cuses on Origenes botanica, a mixed-reality fictional
futuristic narrative developed for this garden in
ESRI Story Maps by a multidisciplinary team from
the Universidade de Lisboa, which included geog-
raphers, landscape architects, and graphical artists.
The mixed-reality narrative was freely available for
visitors of the garden between September 2021 and
September 2023. Origenes botanica is akin to many
mixed-reality apps that have been developed for
urban green spaces in the last decade in the sense
that they augment the experience of urban nature
through digital interfaces (Fig. 1). However, while
most apps focus on citizen science (such as iNatural-
ist, see MESAGLIO & CALLAGHAN 2021), user-generat-
ed content (such as Végétalisons Paris, see DE Biask
et al. 2018), or education (such as the Kew Gardens
App, see POSTOLACHE et al. 2022), Origenes botan-
ica attempts to co-create an engaging and immer-
sive experience of urban nature through a gamified
narrative, making it a strategic case for this study.
Origenes botanica takes place in the two main seg-
ments of the Ajuda Botanical Garden. The first is the
scenic segment of the garden, which is composed by
a mix of topiary, bushes, flowerbeds, palms and large
trees. The second is the scientific segment, where the
plants are organized by global regions.

The narrative describes the arrival of a group
of scientists at the Jardim Botanico da Ajuda in the
year 2100, when the Sixth Great Extinction has un-
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folded. The scientists are looking for plant species
that can no longer be found in the wild, but still
exist in the protected environments of cities. The
digital narrative, which is a mix of graphic narra-
tives and digital cartography, incorporates the game
dynamic of the ‘treasure hunt’, as it guides users
through the botanical garden to find the species that
the scientists are looking for. It also incorporates a
simple ‘reward system’, as each time a user finds a
plant, they are presented with an interactive map
that contextualizes the future past of the species,
providing information on contemporary threats to
conservation. After users find the six species that
the scientists are looking for, the narrative is con-
cluded by a discussion among the scientists regard-
ing nature conservation actions that might prevent
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Fig. 1: Origenes botanica interface. The figure depicts one
of the interactive maps embedded in the narrative as part of
the reward system. This interactive map is a tour map show-
ing the global distribution of threats to one of the species
in the garden. The figure depicts step 4 of the tour map,
which focuses on the Mediterranean region. Source: Jardim
Boténico da Ajuda.

the extinction of species. In this sense, the narrative
mixes an engaging dynamic of exploration with en-
vironmental educational.

In this study, we have undertaken performative
workshops inspired by non-representational and
creative approaches that seek to unveil the nuances
of engaged in-practice emotional experiences. Non-
representational and creative methodologies seek to
engage research participants in performative activi-
ties that elicit the embodiment and emplacement of
their experiences, leading to engagement in reflection
about subjective and affective experiences (VANNINI
2015, Boyp & EbpwarDES 2019, voN BENZON et al.
2021). Following this methodological tradition, we
organized performative workshops in which the re-
search participants were invited to experience the
Origenes botanica narrative and to engage in a creative
mapping session.

The workshops followed a three-step protocol
that was conducted on the same day. First, partici-
pants were asked to undertake the Origenes botanica
experience individually. This entailed being guided
throughout the garden while reading the story in
the app until they reached the end of the narrative,
which every participant was able to achieve in an
average of 15 minutes. Secondly, after a half-hour
coffee break, participants took part in a two-hour
creative mapping session in groups of 6 or 7 individ-
uals, which was conducted in a building belonging
to the Jardim Botanico da Ajuda. Participants were
given an orthophoto map of the botanical garden
in an A4 paper sheet and asked to draw the trajec-
tory that they undertook during the experience and
the species they encountered (Fig. 2). The purpose
of this task was to allow participants to recall their
experience in a structured way. After drawing their
trajectory, they were invited to present their experi-
ence to the group while they transposed their trajec-
tory to a shared map on an A3 paper sheet (Fig. 3).
Thirdly, participants were asked to identify the main
emotions they felt during the experience. For this
task, they were given a vocabulary of emotions based
on the Portuguese version of PANAS (GALINHA &
Pais-Riseiro 2005), which included main categories
and alternative adjectives, to facilitate self-expres-
sion. After this, participants were invited to place
their emotions in the shared map, and we undertook
a group discussion of their emotions and their re-
lation to nature connectedness and environmental
responsibility. The group discussion was strategic to
facilitate a deeper discussion of the experience of the
walk through the garden, the encounters with the
species, and the emotions that emerged as partici-
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Fig. 2: Creative mapping workshops. Participants are draw-
ing the trajectories of their experience and the places where
they stopped to look for species.

pants were able to share their experiences and con-
front differing perspective. The methodology of this
study followed the ethical assessment procedures of
the corresponding authot’s institute.

The workshops took place during Saturday
morning in the months of March and May 2022. We
held the workshops during Saturday mornings to en-
sure that participants had no school or work attend-
ance. We did so to minimize work- and school-re-
lated stress and to avoid peak hours of the botanical
garden. The weather was clear during every work-
shop and outside temperatures ranged between 17
and 25 degrees Celsius. There were no other events
taking place at the botanic garden during the work-
shops and there were no more than 4 other visitors
at the garden at any given time, which allowed the
participants to engage in the experience without ob-
struction or nuisance.

For these workshops, we recruited a group of 19
participants through an open call through the social
media of the institution that manages the Jardim
Botanico da Ajuda. The sole elimination factor was
that participants must be visiting the botanical garden
for the first time. The purpose was to ensure that the
study approaches the experience of a visitor of the gar-
den, and to guarantee that participants had similar lev-
els of engagement with the garden. Participants were
selected on a first come, first served basis. All the par-
ticipants are of Portuguese nationality and white eth-
nicity, and their age ranges from 19 to 36 years old. 10
participants were men and 9 were woman. Education
ranges from secondary to tertiary education. In this
sense, the sample of participants represents the per-
spective of young and educated individuals, and
therefore cannot account for ethnic, education, or age
diversity. The recruitment of younger participants is
due to the fact that the Origenes botanica narrative was
develop with a young target audience in mind.

Fig. 3: Creative mapping workshops. Participants are trans-
posing their walking trajectories from their personal A4
pages to a collective A3 page, while verbally describing their
emotional experience during the walk.

The workshops were recorded in video format.
Audio was later transcribed to text and codified un-
der the categories of: treasure hunting and reward
systems; direction of attention; emotional and senso-
ry contact with the environment; and environmental
responsibility. The information gathered during the
workshops allowed us to understand how the game
techniques of Origenes Botanica provided an im-
mersive and engaging experience in which ambigu-
ous feelings have led participants to critically reflect
on their own nature connectedness and environmen-
tal responsibility. We explore these results in the next
sections.

4 The experience of Origenes botanica

Origenes botanica is an urban nature experience
that incorporates two gamification techniques,
namely treasure hunting and a reward system. Here,
we explore how these gamification techniques have
led to an engaging and immersive nature experi-
ence. First, we show how treasure hunting directed
the attention of participants and stimulated sensory
contact and appreciation of beauty among the par-
ticipants, thereby enhancing nature connectedness.
Secondly, we demonstrate how the reward system
motivated participants and promoted environmental
responsibility by emphasizing conservation issues.

4.1 Encouraging sensory contact and apprecia-
tion of beauty

Feelings related to nature connectedness were
widely mentioned by the participants, mostly in rela-
tion to the aesthetic experience of sensory contact
and appreciation of beauty while wandering through
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the garden looking for plant species. Participants
highlighted the dimension of exploration created by
the treasure hunting dynamic. More precisely, par-
ticipants reported that although they often felt con-
fused and lost during the experience, these feelings
also led them to be more attentive to the natural fea-
tures of the garden.

The landscape and ambiance of the garden itself
was commonly mentioned by the participants as the
first feature of the garden which they perceived, as
participant 2 mentioned:

[P2] I went straight ahead at the beginning.
I went around here [pointing to the map],
looking at everything, everything that was
around me. I was also looking at the land-
scape, the Tagus river, but whatever. I was
reading the story, on the app. I stopped here
[pointing]. Then, I started looking for the
tree, the first one.

The participants generally mentioned that the
treasure hunt led them to pay attention to the land-
scape of the garden first in order to find spatial refer-
ence points that could be useful for the hunt, which
is in line with the argument that treasure hunting as
a gamification technique is useful for leading users
to follow specific paths and guiding them to focus
on specific nuances of that path (BULENCER & EGGER
2015). While doing so, participants also noticed the
pleasantness of the ambiance of the garden. It is rel-
evant that Origenes botanica draws attention to ambi-
ance as it has been widely recognized that ambiance
is a crucial element of nature experiences since it is
related to the sense of relaxation and effortless at-
tention that natural sites might provide, and which
might promote attention restoration (WiLLIAMS 2017,
Bicrin 2020, DoBsoN et al. 2021). While there might
be concerns that the mediation of game techniques
interfaces minimizes direct contact with nature
(Soca & GastoN 2016, Soca et al. 2016, CLEARY
et al. 2020), the treasure hunting technique in this
case seems to have promoted this atmospheric form
of contact with nature. Indeed, some participants
related that their appreciation of the ambiance was
driven by the visual storytelling of Origenes botanica
which depicts the garden in a colourful manner, as
Participant 1 mentioned:

[P1] I was happy and joyful because the am-
biance of the garden is very pleasant. And
the weather was great. I was joyful because
the app has a very cute interface. I was also

excited because of that. At the same time, 1
was a bit confused in those sectors in which
I had some trouble finding the species.

Although it is apparent that the treasure hunt di-
rected attention toward the garden’s ambiance at the
beginning of the experience, it should be acknowl-
edged that this ambiance could have also be noticed
by participants in a visit to the garden not mediated
by an app. However, as participants needed to iden-
tify specific species, the visual storytelling of the
treasure hunt also directed their attention to more
specific sensory features that could otherwise go un-
noticed. When looking for plant species, participants
focused mostly on specific sensory features that were
described visually in the narrative, rather than the
written descriptions of the species. The colour, shape
and diversity of the plants were the most highlighted
clements. For instance, Participant 3 discussed how
their search for Jacaranda mimosifolia D. Don was
guided by the search for a purple leaf:

[P3] - I went up here [pointing]. I saw it, I
don’t know, I am not sure. That plant with
purple stuff, purple leaves, I am not sure if. ..
[Researcher] - The Jacarandar

[P3] - I am not sure. That was a bush. That I
know of, Jacaranda is a tree.

[Researcher] - Yes, if you were looking at a
bush, then you saw the wrong plant.

[P3] - But then when I was up here [point-
ing], where all the plants are. And since there
were some trees without leaves, I could not
tell them apart.

On the other hand, Participant 5’s search for the
trees was mostly guided by the shapes of the tree-
tops, branches, and leaves:

[P5] I think the first point was here [point-
ing]. It was an Araucaria. It was a tall one, the
branches were dispersed. I think the second
one was this one down here [pointing]. It was
short, but very wide. Then, since the third
point was the Jacaranda, which I associated
with purple leaves. I came around and crossed
this part here. Then I realized that those were
bushes and Jacaranda was a tree, so I went up
and stopped here [pointing]. Then I saw it.

The participants’ focus on the sensory features
of plants also led them to become lost. For instance,
Participant 4 searched for the Ginkgo biloba L. by
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looking for a tree with leaves shaped like the ones in
the visual narrative but ignored a statement by one of
the characters that mentioned that the tree was de-
ciduous. As the experience took place in May and the
tree had lost its foliage, Participant 4 had difficulty in
finding the tree, as they explain:

[P4] I felt drifting away and frustrated when
1 got lost looking for the Ginkgo biloba. 1 felt
completely lost. And 1 got frustrated for
how long it took me to get there. But I was
also becoming enchanted and cheered up by
the experience. The general experience and
what the garden has to offer to people. The
diversity of trees, plants, which is unusual.

In this sense, the treasure hunt led participants to
enter a specific state of attention to the sensory fea-
tures of plants, both at the wider level of landscape
and ambiance and the more specific level of the col-
our and shape of each species. Visual attention was
frequently mentioned, which can be related to the way
in which the Origenes botanica narrative describes the
plants. This echoes the notion that people’s connec-
tion to nature stems from their sensory contact, rather
than from objective evaluations of biodiversity (VOIGT
& WursTER 2015, CrLAYTON et al. 2017, SHWARTZ
2017). Indeed, most participants reported that, over
the course of the experience, they felt a connection
to the natural features of the garden, one that was
most often described as an emerging sense of peace-
fulness. Although attention to plants seems to have
been mostly visual, this sense of peacefulness seems
to have been a multisensory experience, as it included
appreciation of the weather, the ambiance and sound.
For instance, Participant 6 highlighted the ambiance
of the garden and the pleasant weather of the day:

[P6] I was feeling excited because it was an
experience that I had never had, and I had
also never visited this garden. Over time, 1
felt peaceful, because it was a very peaceful
experience. I enjoyed the experience and the
garden’s ambiance. It has a certain soothing
effect. The view and the weather also help
me to feel this peace of mind. And the walk
ends up not being stressful at all. For me, at
least, this brings me some peace.

On the other hand, Participant 7 highlighted the
overlapping of the calmness of the garden, mention-
ing the tranquility of the soundscape, composed by
silence and birdsong, and the pleasure of reading a

story while walking. For these reasons, the partici-
pant states that they were calm during the whole
experience:

[P7] I felt peaceful during almost the whole
experience because due to the ambiance but
also the story. I was calm the whole time.
Even when I was undecided or lost, because
I wentin circles a lot. The garden’s ambiance
has a calming effect.

Thus, as the treasure hunt dynamic led partici-
pants to focus on wandering through the garden
while attuning to the sensory features of plants, it
also fomented a deeper, more active connection to
nature, which resulted in an emerging feeling of
peacefulness, which is in line with the idea that sen-
sory contact, emotional responses and appreciation
of beauty are the main pathways to nature connect-
edness (LuMBER et al. 2017, McEwAN et al. 2020).
This also indicates that gamification techniques in-
troduced by digital media have the potential to fos-
ter more engaging and immersive multisensory and
bodily engagement rather than mere passive visual
observation, as other arts- and technology-based
approaches have sought to do (CLAYTON et al. 2017,
SuwarTz 2017, ScHUTTLER et al. 2018, McEwAN et
al. 2019, 2020). In the next section, we explore the
relation of such engagement with the promotion of
environmental responsibility.

4.2 Emphasizing environmental responsibilities

While Origenes botanica’s treasure hunt feature
fostered nature connectedness, the contents of the
reward system also promoted environmental respon-
sibility. Origenes Botanica narrative tells a story of en-
vironmental degradation and loss but incorporates a
sense of hope and urgency meant to encourage en-
vironmental responsibility. Furthermore, each time a
participant finds a plant species, he or she is rewarded
with an interactive map that provides information on
the environmental threats that these plants are facing.
In this sense, the experience incorporates a sense of
local-global interactions as the in-person experience is
contextualized into global processes.

Participants have mostly reported that the expe-
rience have led them to reinforce previous concerns
with environmental degradation, rather than remem-
bering new information provided by the narrative in
detail. This is evident in a conversation between two
participants:
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[P8] — I think most of these ideas were ideas
that I already had.

[P9] - Me too. That last environmental threat
in the narrative, I was not entirely aware of
the dimension of extinction being so seri-
ous, and that it might endanger the species.
[P8] — Yes, they are ideas that are already
there, but then they are reinforced.

[P9] — But to see a specific case is helpful to
contextualize this. It is complementary.

[P8] — Then, there are people who might be
against it [overcollecting], others might see
no problem, so this ends up bringing up the
side of reason.

Given that it was mostly existing concerns that
we reinforced by the experience, participants did not
associate these concerns to a specific element of the
narrative. However, they frequently mentioned the
character’s discourses and the cartographic informa-
tion which is the reward. Despite this, the reinforce-
ment of existing concerns was mostly associated
with the emotional dimension of this reward. While
this supports the idea that reward systems provide
an opportunity to introduce learning moments in de-
signed experiences (LiNAzA et al. 2014, VAN GAALEN
et al. 2021), it also underlines the importance of the
emotional nuances, rather than the mere presenta-
tion of information. Participants expressed their
concerns in terms of their negative and personal
feelings for the loss of a cherished species, a loss that
is it framed both as a personal and a collective loss.
In the words of Participant 10:

[P10] - Well, I am concerned, apprehensive
and surprised. I am surprised because I was
not... I mean, I know that there are glob-
al threats to the existence of species, but I
didn’t know that there were so many species
and that makes me concerned and appre-
hensive. Since this is not my area, I was also
interested not only in knowing more about
the species, but also their global threats and
their consequences on the species.

Here, the relation between nature connectedness
and conservation action that is mentioned in the lit-
erature becomes evident (PREVOT et al. 2018, EGERER
et al. 2019, PauLerr et al. 2019). This relation is how-
ever mostly driven by a concatenation of contradic-
tory feelings. The positive sensory experience of the
contact with nature makes participants cherish the
species, while the threat of their destruction elicits

negative feelings of anxiety. Eco-anxiety, here under-
stood as a “specific form of anxiety relating to stress
or distress caused by environmental changes and our
knowledge of them” (UsHER et al. 2019: 1233), seems
to play a significant role in the link between nature
connectedness and conservation action in this nature
experience, which is consistent with current knowl-
edge on the relation between eco-anxiety and eco-
friendly behavior (MALLETT 2012, BAHJA & HANCER
2021, FiscHER & RiecHERS 2021). Eco-anxiety seems
to be an important driver of the desire to know more
about species themselves and also about the most ef-
fective types of conservation action, especially the
kind that participants can engage in themselves:

[P12] - I was feeling interested in knowing
more about the species, because I felt a great
deal of respect because we are dealing with
an issue that, it is a matter of lack of respect.
For instance, stepping on the plants. I often
ask people not to step on plants, gardens are
places where we need to show respect. Itis a
place to be worshiped and to show great re-
spect for the type of plants, not only because
they might be facing extinction, but also be-
cause it is the environment itself.

As this quote suggests, participants showed a de-
sire to know more about the species and conservation
action, which was mostly framed by a state of mind
linked to environmental awareness and responsibil-
ity. This sense of responsibility was expressed by the
participants mostly through a shared sense of per-
sonal and collective accountability, which itself was
driven by the negative eco-anxiety feelings:

[P11] - I think this is something that we all
should fight for, because if we take the spe-
cies from the place where they are, we will
lose them, and we must be careful and at-
tentive, because they are crucial. They exist
for a reason, and that reason must be on the
mind of everyone so that we can make sure
we have a dignified future.

[P13] - There is the concern of knowing
that something can be done, that everyone
knows that, and perhaps it has not been
done yet. Or that we can do bettet.

In sum, the experience was successful in promot-
ing a sense of environmental responsibility through
the elicitation of negative feelings related to the sense
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of loss of biodiversity. However, it was mostly exist-
ing concerns that were reinforced, rather than new
information. Nevertheless, the gamification of urban
nature experiences seems to be a promising avenue for
fostering environmental awareness and willingness to
participate in conservation action. The gamification
of urban nature experiences not only draws on the
widely acknowledged link between nature connected-
ness and conservation action (LACOEUILHE et al. 2017,
PrivoT et al. 2018, EGERER et al. 2019, SATO et al.
2021), but it also allows designers to integrate environ-
mental information into the experience. In this sense,
the sensory experience, which the literature suggests
that might be more important for nature connected-
ness (PETT et al. 2016, SHwARTZ et al. 2014), can be
transformed into an educational experience as well.

5 Conclusion

In this article, we have explored the potential of
gamification to co-create engaging and immersive ex-
periences of urban nature. We have shown that gami-
fication techniques such as treasure hunting can offer
a way to direct attention in urban nature experiences
and encourage sensory contact and appreciation of
beauty, thus promoting nature connectedness (VOIGT
& WuRrsTER 2015, CrAYTON et al. 2017, LUMBER et
al. 2017, SHwarTZ 2017, McEwWAN et al. 2020, L1 &
NassAUER 2021). Treasure hunting can be an impor-
tant tool to lead participants to immerse themselves in
the natural environment and become attentive both
to the wider ambiance and the specific sensory fea-
tures of plants, which are significative triggers for at-
tention restoration and aesthetic experience, which in
turn enhance nature connectedness (WiLLiAMs 2017,
BiGrLin 2020, CHOE et al. 2020). In this sense, gamifi-
cation techniques in nature experiences do not draw
users away from direct contact with the features of
nature, as it could be argued (SoGa & GastoN 2016,
Soca et al. 2016, CLEARY et al. 2020). Indeed, we have
seen that even when gamification techniques focus
on a specific sense, such as vision, users still engage
with the natural environment through a multisensory
experience and retain significant emotional memories
of those experiences.

Furthermore, we have shown that the introduc-
tion of gamification techniques such as reward sys-
tems in urban nature experiences can further promote
environmental responsibility among users — a topic
of importance in urban nature studies (LLACOEUILHE
et al. 2017, PrEvoT et al. 2018, EGERER et al. 2019,
Saro etal. 2021). In this sense, the gamification of na-

ture experiences can be applied to enhance the well-
known connection between nature connectedness
and conservation action (PREVOT et al. 2018, EGERER
et al. 2019, PauLErT et al. 2019). There must however
be attention to the contents of gamification tech-
niques. While the gamification of nature experiences
allows designers to integrate environmental infor-
mation into the experience, such information might
generate different emotional responses. Positive ex-
periences that also elicit feelings of eco-anxiety can
contribute towards a greater desire to know more
about nature and lead to eco-friendly behavior by
promoting a shared sense of personal and collective
accountability, but we need to be aware that literature
on eco-anxiety also underlines that this feeling might
lead to a sense of hopelessness (MALLETT 2012, BAH)A
& HaNcer 2021, Fiscier & RircHers 2021).

It has been noted that gamified systems can
lead to exploitation and manipulation as users might
not become aware of how the gamification tech-
niques influence their behavior (ARORA & RAZAVIAN
2021). On the contrary, the gamification techniques
in Origenes botanica seemed to provoke conscious
reflection among participants, as most expressed a
desire to know more information about matters of
conservation. In addition to this, most participants
reinforced previous beliefs about nature conservation
rather than highlighting new ideas immediately after
the experience. This suggests that gamification in na-
ture experiences can be helpful for triggering reflec-
tion and desire for knowledge but might be limited in
terms of imposing new information, which can also
be positive as it makes it harder to manipulate indi-
viduals with such techniques. Nevertheless, this also
suggests that the implementation of these techniques
requires proper ethical assessment before and after
the creation of experience, as the results can be unex-
pected (THORPE & ROPER 2019).

Taking this into account, the gamification of ur-
ban nature experiences can be conceived as a viable
alternative to foster contact with nature within cities,
thus countering the ‘extinction of experience’ (PYLE
1993, Cox et al. 2017). Given that people, especially
younger generations, tend to prefer sedentary indoor
pastimes that involve the use of digital technologies
(Soca & GastoN 2016, Soca et al. 2016, SoGa et al.
2018, CLEARY et al. 2020), game techniques and digi-
tal interfaces can become an attractive tool that draws
more people into nature in the future. In other words,
it might be a successful tool when more direct urban
experiences such as agriculture, foraging, gardening,
or bird-feeding fail to attract people to urban nature
sites (F1scHER & Kowarik 2020, LiN et al. 2018).
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Further research is needed to grasp the full po-
tential of gamification techniques and digital media-
tion in urban nature experiences. Although there is a
growing body of literature on the application of digi-
tal tools in fostering contact with nature and conser-
vation (SCHUTTLER et al. 2018, McEwAN et al. 2019,
2020, RabiccHr 2019), there is more to know about
the benefits of different kinds of digital interfaces and
experiences. This implies examining a greater number
of practical case studies of real-world experiments, but
also comparative perspectives to understand how dif-
ferent techniques can be combined. Furthermore, de-
spite the merits of ongoing research, the integration of
these applications within urban design projects is quite
incipient. Understanding how urban nature sites can
be designed both materially and digitally is key to co-
create more immersive and meaningful experiences.
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