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Abstract. Younger generations from urban areas spend an increasing
amount of time indoors with technology, e.g., with mobiles. GEKI is an
exploratory project that investigates how to co-create with younger gen-
erations smart nature ecosystems and get them to spend time outdoors.
This paper presents the design of a novel board game and a workshop
with it for co-creating such an ecosystem with children.
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1 Introduction

Experimental research shows that involving children in outdoor activities in
nature is important for their development, and leads to many proven bene-
fits. Firstly, it leads to pro-environmental behaviours, independently of whether
children participate in wild environments, or “domesticated” natural environ-
ments like parks (e.g., [1,16]). It brings resilience to stress and adversity [4] and
improvements in mood of teens [11]. Time outdoors also positively affects phys-
ical well being [3]. On the contrary, lack of time spent outdoors in nature can
result in mental and physical health issues, e.g., children with Attention Deficit
Hyperactivity Disorder (ADHD) who play regularly in green play areas show
milder symptoms than those who play in built outdoor and indoor settings [15].

Unfortunately, the quality and amount of time children from urbanised areas
spend in natural outdoor environments are dramatically changing. These chil-
dren tend to spend much more time indoors than outdoors—within schools,
childcare centres, gym facilities and vehicles—to the point that Louv refers to
them as children with a “nature deficit” [12]. The increased usage of technology
for indoor activities, for watching TV, surfing the web, playing video games, is
often blamed as one of the main causes of children’s living indoors. However,
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causes are complex, family and society-driven, as indicated in a recent survey
of the National Wildlife Federation [5]. Technology, concludes the survey, can
be beneficial but it has to be differently used in nature than nowadays. The
Get-Out-Kids-and-Interact (GeKI) project considers such concerns and sustains
the design of novel smart nature ecosystems with and for children.

GeKI has started investigating how to engage children in the design of novel
smart nature ecosystems for them. To this aim, it has created a board game,
the Nature Board Game, for children. By playing the game, they learn how to
co-create interactive objects for such ecosystems. The paper starts presenting
related work in the area of interaction design and children. Then it explains the
conception and latest evolution of the game, as used in a workshop with children.
Results of the workshop are used to reflect over the idea of a board game for
engaging children in the design of smart nature ecosystems for them.

2 Related Work

Research in Human Computer Interaction (HCI) is considering how to design
technology that brings children outdoors and adds instead of subtracting from
the experience, e.g., see the CHI 2018 workshop [9]. The shared view is that
technology should be differently designed for outdoors activities in nature, so as
to make children reconsider spending time outdoors. Anggarendra and Brereton
consider this to be a prominent research direction: in their conclusions to their
HCI literature review [2], they sustain that HCI research for outdoors natural
environments should not only be concerned with sustainability issues, but it
could also be concerned with engaging people to spend time outdoors per se.

Participatory design or co-design more in general strive to enhance envi-
ronments where people live by engaging them in designing or re-designing the
environments themselves [14]. Although there are several participatory or co-
design workshops with cards or other generative toolkits for designing smart or
IoT objects with children, e.g., for enhancing cities [13] or for creating socio-
emotional bonds [7,8], there are fewer workshops for co-designing with children
smart nature ecosystems. An exception is by Smart Toy LLC, which partnered
with the National Wildlife Federation in USA to create a mobile gamified app
and a companion smart toy that encourage USA children to connect with nature
[10]. The design of their solution started with a qualitative study and a partic-
ipatory workshop, which asked children to imagine their toys “to help others
like them to connect with nature”. Results of the workshop were paper-based
prototypes. The research of GeKI, reported in this paper, moves from similar
ideas but goes one step further. It aims to co-create smart nature ecosystems
with children by playing with them. The first step in the research is the creation
of a board game for co-creating with children, and its usage in workshops with
children. Its design and usage are unravelled in the remainder of the paper.
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Fig. 1. Deck of Nature Cards, consisting of: Environment Cards (top two rows); Input
Cards (middle two rows); Output Cards (bottom row)

3 Board Game

The Nature Board Game is a collaborative board game that takes place in the
central park of a city, which is immersed in nature. Its goal and how to win it,
roles of players, material and rules are described next.

3.1 Goal and Roles

The game is designed for 2–4 players, who are children older than 8, and a person
with expertise in interaction design. This person plays the role of Mayor. The
Mayor wants to organise a festival for children, and needs help to make the park
“smart”, by enhancing it with interactivity. Players act as designers of the new
smart nature ecosystem. The game terminates when the goal is reached: each
player has created (at least) an interactive object for the park.

3.2 Material

The game per se consists of a Game Board (see Fig. 2), 4 Mission Cards, 1 Mission
Board, 4 Tokens, a deck of Nature cards, 1 Table with all the available cards
(see Fig. 1), Coins, 1 Dice, 4 Note Sheets and 1 one-minute Hourglass. The deck
of Nature Cards consists of: 18 Environment Cards concerning Nature elements
or outdoors elements of parks that children can make interactive, e.g., a tree or
a swing; 20 Input Cards, concerning triggers for Environment Cards, such as,
light sensors; 5 Output Cards, concerning reactions related with Environment
Cards, such as lights or sounds.
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Fig. 2. The board game

Each player takes a note sheet and a token. The Mayor keeps a copy of the
cards of each category and the coins. The rest of the cards are placed shuffled
and faced down on the game board at the corresponding category spot.

3.3 Rules

The Designers should carry out one out of the following four missions: (1) add
playful and interactive attractions to the park, (2) help visitors explore hidden
spots of the park, (3) make sure the visitors respect the park during and after the
festival and (4) make sure the park is accessible to everybody. Once a mission is
decided with the Mayor, each player places his/her token at a different colorful
square (see Fig. 2) and tries to reach the central circle of the board.

Each player, in turn, throws the dice and moves the token the number of
spaces indicated by the dice. Depending on the space the token reaches, the
player may be entitled to get one or more cards from the piles of cards, get
coins, try to combine the cards and take notes, exchange or buy a card. Each
time a player’s token lands on the notebook space, the Mayor turns the hourglass
and all the players individually should start thinking of how to combine the cards
they already have. They place the cards they do not need on the corresponding
place on their note sheet as an indication that they are willing to exchange them.
They can also refer to the all-cards table to note down the extra cards they may
need. The note sheet and the all-cards table can also be used individually at
any time during the game. Among the cards there are blank cards. If a player
receives a blank card, he can use it as any other card of his/her choice from the
same category.
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When a player lands on or passes over the grey square in the middle of his/her
path, he/she has to stop there and wait until all the players reach their own grey
square. When all the players have reached this point, they have to present in
turn their ideas to the rest of the team and the Mayor. Each one of the other
players should give their opinion and advise the player on how to improve his/her
idea. In the end of each turn, the Mayor gives the final advice to the player. At
the end of this part, each player should have more or less shaped an idea about
his/her interactive object and designated on the possible missing cards. After
the end of the discussion part, the players keep on moving towards the central
circle. When a player lands on the exchange icon, he/she can either exchange or
buy a card from another player. When he/she lands on the city-hall icon, he/she
can buy a card from the Mayor. Each card costs 1 coin. When all the players
have reached the center, they should present their final interactive objects with
the corresponding cards to the Mayor by placing them to the mission board.

4 Workshop

The game was tested and iteratively refined by playing it in 4 main pilot work-
shops: one with 5 adults, all experts of interaction design; two workshops with 2
11-year-old children and 2 adults with expertise in interaction design; 4 engineer-
ing and design students, participating in the Interaction Design Masters course
of Milan Polytechnics. Those workshops served to prepare the groundwork for
the co-creation workshop described in the remainder of this paper.

4.1 Workshop Description

Exploratory Research Questions. This workshop aimed at exploring
whether the board game (1) is understandable for children, (2) is engaging,
(3) elicits children’s ideas concerning interactive objects for nature outdoors
environment.

Fig. 3. Participant players write down their ideas after the completion of the game
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Participants and Setting. A workshop was conducted in a house and involved
4 female children, 10–13 years old, one designer, acting as Mayor and modera-
tor, and one instructor experienced in technology-based workshops with children,
acting as observer. It lasted circa two hours. All children participated on a vol-
untary basis and their participation was asked through a consent form.

Protocol. Before starting the game play, children were asked whether they
use technological devices in their everyday life and their experience with co-
creating interactive solutions. A brief oral presentation was made introducing
the definitions of interactive objects, input/sensors, output/actuators and the
goal of the workshop. Then the game-play started, divided into two main parts.
In the scaffolding part of the game, the input and output cards and the board
game were presented and explained to the children. As a first step, the children
were asked successively to choose a random card and try to think of what it
represents. In case of difficulty in understanding it (e.g., motion input card), the
Mayor, acting as moderator, suggested to re-read the description under the title.
As a second step, she asked them to take randomly one card of each category
and try to think of an interaction scenario. During the game-play part, the
game rules were explained and players were given the necessary materials to
start. After the completion of the game, the players presented their interactive
objects to the Mayor. They were also asked to write down their ideas (see Fig. 3).
As a last part, a post-game discussion was held among the players, the Mayor
and observer about the game. Players were asked whether they understood and
enjoyed the game, as well as to give suggestions for changes.

4.2 Workshop Results

Data related to understandability of the game, engagement with it and ideas
emerged from the game play were collected via observations by the moderator
(acting as Mayor during the game play) and the observer, as well as via oral
questions during the workshop. The moderator and the observer collected their
observations independently and then compared their notes, resolving doubts
through discussion. Photos were also used to document significant moments.
Data are reported below divided per game part: scaffolding; game play.

All players answered that they use technological devices like mobile phones
and tablets almost everyday. Two of them (3rd and 4th player) had previous
similar experience with robotics workshops. According to the gathered data,
nature cards were interpreted without particular problems, especially after read-
ing their description in case of doubts. Among the ideas that came out during
the scaffolding part were: a trampoline that lights up when someone jumps on
it (Speed input card, Light up output card), a bird house that vibrates when
the bird approaches it (Distance input card, Vibrate output card). According to
the observer and moderator, the scaffolding part helped children break the ice
and get them engaged in the game. The players with previous experience seemed
more confident during the whole game and helped the others at point, e.g., the
former players both made suggestions to the other players.
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Table 1. Interactive object ideas.

Players Interactive objects

1st player (13 years old) I have a bike; when it goes fast or when I push a
button on it, it plays music

2nd player (11 years old) I am next to a street light that makes a sound when
the temperature is high

3rd player (13 years old) The fence has a camera; when it detects people,
music is played. The fountain is illuminated with
colourful water; when it recognises a colour, a video
is projected through water, showing several natural
phenomena

4th player (10 years old) When you push the button on the fountain, its lights
shine. When the fence has a certain color, it lights
up. When the fountain rotates, a light shines

During the game play, all players showed a good level of enjoyment and
overall engagement. Each managed to collaborate and to present at least one
idea to the moderator (see Table 1). Mission cards, in particular, were not used
in a restrictive way and, in the end, the players seemed to have completely
forgotten about them. The final ideas were simple and were mostly based on
describing the interaction of few Input/Output Cards with Environment Cards.
The suggestions by the children for improving the game were to add more players,
more colors, more boxes, a background with trees “to suggest that we are in a
real park”, and places to illustrate their ideas. Results of the workshop and
directions for future work are briefly reflected over in the conclusions.

5 Conclusions and Future Work

The paper reports on the design of the Nature Board Game and its usage in a
workshop with children. On the one hand, results of the workshop are limited
by its contextual nature, and the fact that it involved only girls. On the other
hand, they suggest that children without any experience can understand and
engage in the game, and succeed in co-designing interactive objects for smart
nature ecosystems. Such objects are however rather simple from the interaction
viewpoint.

Based on the observations and players’ proposals, on-going work aims at
designing a novel version of the game which can further guide children in the
construction of smart nature ecosystems. The novel version is divided into dif-
ferent complexity levels. The first level serves to immerse children into the park
and explore the usage of cards. Specifically, the first level shows a park with
trees to give the feeling of being in nature, as suggested by children. The first
level also, with the use of videos, guides children to explore the usage of cards in
predefined complex smart objects for nature ecosystems. The other levels instead
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guide children in their co-construction of their own objects with the Mayor. The
final level, in particular, enables children to store their ideas in digital format.

Therefore the board game is turning into a hybrid board game, mixing the
physical and the digital, and hence facilitating the sharing of children’s novel
ideas with other children so as to enable, besides different user classes (like
in [6]) collaborative co-design, also their collaborative co-evolution.
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