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Abstract—Social interaction is part of the fabric of society, and 

is essential to challenge many types of social barriers. Location-

based games provide a means to foster such interaction in local 

communities. The design of such games is currently based 

primarily on designer experience and on literature on game design 

in general, and not on an understanding of user requirements. This 

article explores the preferences and desires of adolescents in 

neighbourhoods of Rotterdam South to socially interact with 

others and engage with their own neighbourhood via location-

based games. Adolescents are informants in the exploration of 

gaming activities for social interaction, which, when subjected to 

expert review with the MDA framework, produce gameplay 

requirements for the desired purpose: social interaction in public 

space. Such requirements provide researchers and game designers 

insights on the game dynamics best suited to foster location based 

social interaction.  

Keywords—Gameplay requirements, social interaction, 

location-based games, public space, adolescents 

I. INTRODUCTION

Social interaction is an exchange between individuals and is 

a building block of society [1]. It is pinned as being one of the 

simplest, most straightforward ways to overcome several 

barriers found in society such as the lack of wellbeing, sense of 

“not belonging” in a community, or simply the lack of 

engagement with the neighbourhood and its citizens [2]. It is 

particularly of importance when social interaction is local and 

meaningful and has the power to truly contribute to societal 

cohesion [3, 4]. Meaningful interaction, according to [1], is first 

and foremost described as being positive, i.e. that do not involve 

arguments or unpleasant experiences [5].  

Games like Pokémon Go are games that are played outside, 

with a lot of interaction [6]. These games have become so 

successful that cities have explored their use for civic 

engagement in local communities, to boost participation in local 

festivities within the order of thousands of people [7]. Yet, no 

study yet has analysed the requirements such games fulfil, other 

than that they are played outside with a smartphone, with points 

of interest (POIs) and mapping data, and potentially augmented 
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reality1 [8], or has formulated a methodology to identify 

requirements for games of such type. The development of such 

games are often based on ideas generated during in-house 

brainstorming or pitching sessions by game designers [9], on 

the basis of insights found in the literature or on the 

designers/developers personal experience [8, 10-13]. 

Requirements elicitation with future players during the early 

stages of game conceptualization is not current practice, despite 

existent guidelines and methods for end-user involvement in 

game design/development [9, 14-20]. In general, knowledge on 

how to design games based on requirements is limited [10, 21, 

22], let alone for location based games that foster social 

interaction. This means that during early phases of game design, 

designers/developers are not informed by what users want and 

desire, while taking people and disciplines into account is 

associated with creating meaning in games [101] such as the 

purpose to foster social interaction. The problem with our 

current lack of understanding of requirements for games to 

foster social interaction and an effective way to identify these 

is to miss out on a powerful opportunity to develop stronger 

social cohesion in neighbourhoods. 

This article seeks to understand the preferences and desires, 

and thus the requirements, of adolescents, for gaming activities 

designed for social interaction and to be played in their own 

neighbourhood. This entails a two-folded challenge. Firstly, 

individuals all have their own preferences and wishes on how 

to pursue interaction in public space [1, 23]. This holds true in 

particular for adolescents who are in a stage in life in which they 

are working on their own self-definition, their own identity 

[24]. Secondly, the explicit goal to foster social interaction in 

public space mandates consideration of factors that directly 

relate to location-based social interaction that do not necessarily 

hold for game design in general [25-27]. These challenges have 

to be addressed in a novel game requirements elicitation and 

analysis methodology for this specific type of game. 

The research question this article explores is: “what are the 

requirements adolescents have for location-based games 

that foster social interaction in their own neighbourhood 

and how can they best be identified?”. Adolescents between 

12-16 years of age in a neighbourhood perceived to be socially

1 https://mashable.com/2016/07/10/john-hanke-pokemon-go/?europe=true, 

How the gurus behind Google Earth created ‘Pokémon Go’, last visited on 6 

May 2021. 
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challenging in Rotterdam, Netherlands, were the informants for 

this study. The results of this study are a set of requirements for 

location-based games for social interaction that appeal to this 

target group, and lessons learned from the requirements 

analysis methodology developed in this study to elicit 

requirements for these games. Two well accepted game design 

frameworks are deployed in our study. The Triadic Game 

Design (TGD) philosophy as proposed by [101] has been used 

to structure the workshop with the adolescents in Rotterdam. 

This design method allows to address the three aspects of 

reality, meaning, and play of a game. The results of the 

workshops have been analysed along the Mechanics-

Dynamics-Aesthetics (MDA) approach by [122]. While 

mechanics explain the hidden parts of a game, as its rules and 

interactions, dynamics are the emergent game behaviour that 

arises during gameplay after the mechanics are put to use by the 

player, such as the feedback of the game to a given action of a 

player. Aesthetics in this approach are understood to be the 

desirable emotional responses of the player. The  requirements 

analysis methodology developed in this study focuses on the 

dynamics of games that players want to have.  

The next section presents the current state of the art on 

existing games that foster social interaction in some way, as 

well as existing guidelines and requirements for social 

engagement and interaction in general. The following chapter 
describes the research context, the requirements elicitation 

process deployed for game design with adolescents as 

informants, the workshops, and the findings. The fourth section 

analyses the data collected during these workshops, presenting 

an approach designed to this purpose, to identify a list of game 

dynamics, conceptualized as requirements, that are core to these 

findings. Finally, the following sections discuss the findings, 

limitations of the study, and present a conclusion. The 

supplementary material provides additional detail on the initial 

and revised structure of the process deployed, and the full 

analysis of the results from which the proposed requirements 

are based. 

II. BACKGROUND 

Several location-based games (LBGs) have been designed 

that have the potential to foster social interaction. This section 

first reviews these LBGs and focuses specifically on LBGs that 

are to be played in public space, i.e. places that are generally 

open and accessible to people (e.g. roads, public squares, parks, 

benches), and that are not limited for public use. This section 

then reviews generic guidelines and requirements for social 

interaction or engagement in games. This analysis provides first 

insights into requirements for location-based games to foster 

social interaction as basis for our own approach. 

A. Location-based Games for Social Interaction 

Playful experiences between people in different urban 

environments is the goal of games such as Koppelkiek2, and 

Hello Lamp3, that foster social interaction. Koppelkiek is a game 

 
2https://whatsthehubbub.nl/projects/koppelkiek/, Koppelkiek, ‘couple 

snapshot’ in Dutch, last visited on 6 May 2021. 
3http://www.hellolamppost.co.uk/, Hello Lamp Post, The playful, city wide 

system that lets you talk to street furniture, last visited on 6 May 2021. 
4https://www.giantbomb.com/shadow-cities/3030-35591/, Shadow Cities, last 
visited on 6 May 2021. 

designed for a neighbourhood in Utrecht, NL, to foster face-to-

face interaction by players taking pictures of themselves 

together with other people (friends, family, or complete 

strangers) and uploading them online to acquire points. Hello 

Lamp promotes digital communication between players and 

street objects. This digital interaction game is location-based 

(people need to be co-located throughout Bristol, UK), even 

though all communication is digital (based on text messages or 

Facebook messenger) [28]. 

Other games foster social interaction by bringing the digital 

and the physical world together with keeping track of players’ 

location in real time, to enable them to advance through the 

game play. Examples of commercial games that foster social 

interaction this way include: Pokémon GO [29], Google Ingress 

[30], BotFighters [31], Shadow Cities4, Feeding Yoshi5, Field 

Trip6, Endgame: Proving Ground [32], and Mogi (later called 

Geocaching)7. Examples of games designed for research 

purposes include Koppelkriek and Hello Lamp as discussed 

above, Insectopia [33], Mythical: The Mobile Awakening [15], 

Day of the Figurines [34], and CityConqueror [35]. 

BotFighters, Shadow Cities, Field Trip, EndGame Proving 

Ground, Pokemon GO, Feeding Yoshi, Google Ingress, and 

Mogi/Geocaching, motivate players to walk around the real 

environment and collect digital and real items, explore 

individually or in a group, compete with other players in battles 
for the ownership of items such as Pokémons or landmarks in 

the real world, and collaborate with other people in unique 

digital item exchanges or in team formation.  

Insectopia is a prototype game that allows players to digitally 

compete to collect the highest number of insects. It advocates 

the need for social interaction and nudges players to send 

insects to other players during the game. Mythical: The Mobile 

Awakening is a mobile game designed for players to play 

together as wizards in a parallel reality. It exploits 

asynchronous gameplay to allow players' avatars to interact 

with one another during encounters, even though the players are 

not online at the same time. Day of the Figurines is a physical 

board game in which players build a shared narrative of a digital 

city in a cooperative way. During the players’ daily routines and 

throughout several weeks, they send text messages to interrupt 

the stories of other players and advance the narrative of the 

game. Lastly, CityConqueror is a game that promotes 

competition through beating other players in the ownership of 

digital territory layered on top of the real environment. The 

researchers of this game explicitly chose digital mechanisms of 

interaction such as friendly fire and the attack of a region by 

fellow team members to maximize digital interaction between 

players [35]. 

Analysis of the literature and information releases online, 

shows that either (1) requirements are chosen by the designers 

and not the future players (in-house process that generated its 

own requirements), or (2) this information is simply not known 

or public. In Koppelkiek, the researchers reported online2 that 

the process of game development started off with a fruitful in-

5http://www.freewarepocketpc.net/ppc-download-feeding-yoshi-v1-2.html, 

Feeding Yoshi v1.2, last visited on 6 May 2021. 
6https://itunes.apple.com/us/app/field-trip/id567841460?mt=8, Field Trip, last 

visited on 6 May 2021. 
7https://www.geocaching.com/play, Geocaching, last visited on  6 May 2021. 
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house idea generation stage, followed by quick playtests with 

people on the streets of Utrecht. In parallel to the playtests, a 

field study was organised to discover useful information to be 

later added on to the final concept of the game, which was again 

resultant from in-house choices.  

In Mythical: The Mobile Awakening, the researchers 

purposefully developed a game to elicit an initial set of design 

guidelines for pervasive mobile games, and using game 

elements such as contextual information, asynchronous game 

play, and predefined interval updates. [15]. The description of 

the design process of this game clearly shows that the 

requirements used for this game stem from the researcher’s 

choices [15].  

For Day of the Figurines, the requirements and why those and 

not others were chosen are unknown. Again, the researchers’ 

reasoning suggests that the design decisions that were made 

came from them (e.g. "to ensure as many players as possible 

would be able to play the game using their own mobile phones, 

it was decided early on ... to base the game on SMS text 

messaging" [34]). 

CityConqueror has design choices made by the authors (e.g. 

no story line such as in Pokémon GO, a real map of the city, and 

the turn-based game mechanic) that are simply justified with 

the rationale "as it is popular in ...", and do not have a better 

motive to support them. Hello Lamp is a playful initiative for 
which the source of the requirements or the design is unknown. 

This also holds for the commercial games named. As an 

example, press releases on Pokémon GO reveal that the 

company that created the game has the ability to understand 

what works and what does not on players, and that it follows a 

play-centred approach to test its own design choices8. 

Above examples show that requirements are not explicitly 

related to the preferences of players, but based on game 

designers’ assumptions, and that they do not relate to a shared 

method of requirements elicitation and analysis for this type of 

games.  

 

B. Guidelines/Requirements for Digital Games 

To the best of our knowledge, there are no requirements 

identified and commonly accepted that are specific to games 

designed to foster social interaction in public space. Game 

design practitioners have shown to explore non-user-centred 

requirements during early-stages of game conceptualization, 

but this knowledge is most often not shared with the “outer 

world” [22]. The requirements that are documented are 

scattered across different types of games, such as requirements 

for pervasive games in general [12, 14, 15], serious games [36-

39], movement-based exergames [10, 11, 17, 40-44], online 

gaming sites [45], electronic computer games [8, 46, 47], 

mobile multiplayer (AR) games [48-51], massive multiplayer 

online games [52], non-digital multiplayer games [53], AR 

(augmented reality) indoor-based games [13, 16, 54], and 

guidelines for education [55]. These guidelines, requirements, 

and heuristics often  pertain to games for children and the 

elderly, covering quality requirements for emotions, exertion, 

motivation, engagement and awareness levels, behaviour 

 
8https://www.gamasutra.com/view/news/338986/Pokemon_Gos_PvP_was_de
signed_to_appeal_to_players_new_and_oldand_it_worked.php, Pokémon Go's 

education, presence, social adaptability, accessibility, 

intergenerational and indoor gameplays both with computers, 

toys and table tops, and they also include recommendations 

specific to user experience for impaired users, mobile learning 

experiences, and user-game interaction.  

The above research is helpful to increase understanding of 

how different types of games have included social interaction 

as a sub-component. In [53], the authors consider social 

interaction as purposeful bilateral communication that is either 

natural (spontaneous) or stimulated (necessary to the game), 

and that these can either be triggered by the game (e.g. via 

competition and cooperation that can be synchronous or not), 

or in the existence of meta-gaming (side-games in parallel to 

the actual game). Other researchers strengthen this point, and 

argue that communication outside the game world is key for a 

gameplay happening in public space, both in-line with meta-

gaming [48] and natural face-to-face communication [15]. Even 

though digital interaction is still the most common form of 

interaction advocated across literature [38], research regarding 

balanced gameplay between a pure virtual and real world game 

play experience, with the use of multiple communication 

channels, was documented multiple times [12, 13, 50]. This 

suggests that social interaction is best triggered when involving 

play settings allowing for the full range of exchange between 

individuals (players and non-players alike) in a balanced way 
[8, 16, 21]. Involving people from different generations can 

contribute to a richer and more unique social experience [51, 

56], and the deployment of tangible objects bears the power of 

bringing people to the same space and set novel ways of 

interaction [54]. Exceptions exist, however: players afflicted 

with an impairment showed unwillingness to play with other 

people [39]. There are also guidelines that focus on LBGs for 

learning purposes that cover “social aspects”, which, even 

though meant for a specific purpose, hint on ways to bring 

pupils together based on the level of their skills, role variation, 

and imposition of competition. 

Most of the presented design recommendations stem either 

from literature [8, 10-13, 21, 38, 47, 49, 51, 53, 55, 56], game 

analyses [15, 46, 48, 57], or the personal experience of design 

practitioners in the field [10, 17, 40, 50, 54]. One study was the  

exception, i.e. as proposing user-centred guidelines with some 

connection to social interaction. Choi et al. [45] performed a 

large survey study to understand which features players thought 

were responsible for optimal engagement in online games. Even 

though digital interaction is covered in their guidelines (e.g. 

chat functions and a user id for communication), their 

guidelines focus on online user engagement and completely 

leave offline-based forms of interaction unexploited. Such 

insights are necessary for the design of games for social 

interaction in public space.  

This analysis shows that the vast majority of guidelines and 

requirements discussed in the literature are not player-centric 

(i.e. do not come from the players) but play-centric (i.e. game 

prototypes are firstly created by designers, involving users later 

in gameplay) [22], and thus do not shed light on player 

preferences and requirements. This lack of understanding 

results in a lack of design principles (dynamics) that can be used 

PvP was designed to appeal to players new and old--and it worked, last visited 
on 6 May 2021. 
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by game designers and researchers when their goal is to foster 

social interaction. This is the knowledge gap on which this 

paper focuses. 

III. RESEARCH CONTEXT 

This study is embedded in a  research programme that aims to 

foster meaningful social interaction in urban environments, as 

a way to positively influence social cohesion [2]. Literature on 

social cohesion argues that there are three types of actors that 

should be taken into account to impact social cohesion best, 

which are the individual, the community, and formal 

institutions [4]. In the study on which this paper reports (in 

Feijenoord, Rotterdam, Netherlands, a neighbourhood in the 

south of Rotterdam that could benefit from a positive approach 

towards social cohesion), the primary formal institution that 

plays a role in the lives of the citizens is the Municipality of 

Rotterdam. A Cultural Thinktank and two different secondary 

schools contributed to this study as the community, with their 

knowledge and strong connection to individuals from the 

neighbourhoods involved. Lastly, individuals in the 

neighbourhoods participated directly in this study. All actors 

recognized the need for more presence and social interaction on 

the streets.  

This need resonates with public statistics of the city. In 2019, 

Rotterdam is a city with an estimated number of 644,527 

citizens with 50.3% foreign ethnicity9 (Fig. 1), and it ranks top 
in the Netherlands as the city with the highest rate of reported 

crime incidents10. Feijenoord is even more diverse with regard 

to ethnicities, with less than 40% being native Dutch11. 

Feijenoord also ranks low in the social and safety quality 

indexes that include indices for e.g. contact with local residents, 

crime and nuisance12. 

The actors involved in this research programme argue that a 

game targeting children, if engaging enough, could trigger a 

cascading interest strong enough to reach their parents and 

fellow neighbours in the area, to bring more people to the streets 

and enhance security overall. 

 
Fig. 1. Birth Country of Citizens in Rotterdam9. 

Adolescents between 12-16 years of age were the selected 

target group for this study. First, because they know how to 

work with and own smartphones as technology for mobile 

games, (69% of European adolescents use smartphones [58, 

59]) and as games have characteristics that appeal to this target 

 
9https://www.citypopulation.de/php/netherlands-admin.php?adm2id=0599, 

Provinces and municipalities in the boundaries of January 2019, last visited on 
6 May 2021. 
10https://www.numbeo.com/crime/country\_result.jsp?country=Netherlands, 

Crime in the Netherlands, last visited on 6 May 2021. 
11https://www.ggdrotterdamrijnmond.nl/wat-doet-de-

ggd/onderzoek/GGD\_Factsheet\_eenzaamheid\_juli \_2014.pdf, Fact Sheet, 
last visited on 6 May 2021. 

group [60]. Secondly, this age group were chosen to create a 

sustainable impact in the neighbourhood, as older adolescents 

(17 onwards) are likely to start changing their lives substantially 

(including the neighbourhood in which they live)13. 

IV. RESEARCH  DESIGN FOR REQUIREMENTS ANALYSIS 

The methodology of research deployed in this study is  

research through design (RtD) [61], and cooperative inquiry 

[62, 63]. RtD uses methods and processes of design practice to 

develop new knowledge [64]. The knowledge developed in this 

study is knowledge of the preferences and desires adolescents 

have with respect to the use of a location-based game designed 

for interaction with other citizens in their neighbourhood 

(which are translated into requirements). This knowledge 

comes from the adolescents themselves, the future players of 

such games, and as such involves cooperative inquiry, that 

draws from the design methods of participatory design and 

contextual inquiry [62, 65],  

To elicit preferences and desires of adolescents, and 

understand the way they prefer to interact socially in their own 

neighbourhood, adolescents were involved as informants in a 

set of structured workshops. The role of informant is one of 

several that end-users can be given in the making and shaping 

of digital technology [20]. For this study two game design 

workshops were organised at two different schools in 

Feijenoord to increase understanding of adolescents’ 
preferences with respect to 1) the types of games they would 

like to play in their neighbourhood, 2) co-players - with whom 

they would prefer to play, and 3) locations within their 

neighbourhood. The structure of both workshops is based on the 

Triadic Game Design (TGD) approach, following a design 

philosophy that aims to balance the three elements of reality (of 

players), meaning (goal for the game), and play (the game play) 

[66]. The gamification techniques used during the workshops 

included game elements and dynamics of collaboration, 

competition, points, prizes at the end, and a commercial card 

deck toolkit to trigger adolescents’ creativity.  

The selection of the participants for the two workshops was 

handled by the schools themselves, with no influence from the 

researchers. and no restrictions (e.g. gender or ethnicity) other 

than their age and the neighbourhood. The two schools 

announced the workshops within their schools as an event for 

students living locally (in the area of Feijenoord) in the target 

group age of which they could volunteer, and contacted 

adolescents personally. Consent forms for parent approval for 

both participation and data collection were distributed (and 

collected) by the schools. The schools were the “Rotterdams 

Vakcollege De Hef” (RVC De Hef), and the “Scheepvaart en 

Transport College” (STC).  

All participants were told beforehand that they will be asked  

to think of a game that (1) is fun, (2) is meant to be played in 

12https://wijkprofiel.rotterdam.nl/nl/2018/rotterdam/feijenoord, Feijenoord, last 

visited on 6 May 2021. 
13http://www.amchp.org/programsandtopics/AdolescentHealth/projects/Docu

ments/SAHRC\%20AYADevelopment\%20LateAdolescentYoungAdulthood.

pdf, Late adolescence, last visited on 6 May 2021. 
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your neighbourhood, (3) with your smartphone, and (4) 

involving everyone in it, providing an initial frame of reference. 

A. Workshop Structure 

The structure of both workshops followed a modified version 

of the TGD approach, including all three of its elements, 

Reality, Meaning, and Play [66]. The world of Reality 

describes the reality of the players, i.e. the social situation in 

which gameplay occurs. It contains information about the actors 

responsible for either the problem or its solution/mitigation, and 

the relationships between them. The world of Meaning is 

intertwined with the purpose of the game, i.e. the creation of 

value (in this case, social interaction that is meaningful to 

players). This value proposal is the value that the game brings 

beyond the game itself, or the purpose intended for the game to 

achieve. The world of Play is the medium used to deliver such 

value, i.e. the tools, elements and mechanisms used to land the 

desired game play. The game can have different genres (game 

characteristics), scenarios, and technology used for it to be 

played. These three worlds (Fig. 2) were defined for the 

workshops with the adolescents as: 1) the characterization of 

the neighbourhood (adolescents’ Reality), 2) brainstorming on 

game requirements (the Meaning to give to the game), and 3) 

the design of a game (what and how to Play).  

 

 
Fig. 2. Triadic Game Design philosophy [66] 

For Reality, i.e. the characterization of the neighbourhood, the 

questions are: 

 

1) "Identify your neighbourhood by indicating the area on a 

map of Rotterdam" 

2) "Characterize the neighbourhood, and the things and 

people that play a role in your neighbourhood (people, 

organizations, artefacts, phenomena, etc.)" 

3) "Draw a picture showing the relations between the 

identified people/objects". 

 

For the brainstorming on game requirements related to the 

Meaning of the game (fostering social interaction), the 

following questions are posed in smaller groups: 

 

 
14 http://gamification.playgen.com/, AddingPlay, powered by PlayGen, last 

visited on 6 May 2021. 

1) “Think of activities for you to do (or could do) with other 

people” 

2) “Brainstorm activities that would lead to the joint game 

activities” 

3) “Identify the major players of the game (who do you think 

should be part of the game, even if not directly playing the 

game)” 

4) “Where (major locations), when (the game is to be played), 

and how (with which devices) will the game be played?”. 

 

For the design of the game play (world of Play from TGD), 

the workshop follows a gamified approach using a commercial 

card deck14 included in the AddingPlay toolkit14 , to help 

participants  generate game ideas by proposing game 

mechanics, social mechanics, player motivators, and victory 

conditions [67]. The gamified card deck was translated to Dutch 

for the target group, and was chosen because it offers a playful 

focus on game design in a simpler and easier to learn and use 

way [68] when compared to other tools in standard practice for 

the brainstorming of game mechanics [69-73]. This approach 

follows the technique “bags of stuff” from cooperative inquiry, 

to create multiple solutions [62], and represents the second step 

in the new game design methodology. The card deck itself 

supports a process of 5 steps: (1) definition of title, topic, and 

audience of a game, (2) definition of motivations to play the 

game, (3) definition of victory conditions, (4) setup of the rules 

of play, and (5) making the game social (how players can 

interact with others). Participants in the workshop draw a 

number of cards (the number differs per step) that, in turn, are 

used to create the game play they have in mind. These cards act 

as creativity triggers that guide the adolescents by 

incrementally exploring how their idea(s) translate to their own 

world of play.  

With this workshop structure, the worlds of Reality, 

Meaning, and Play of the participants are defined in a flexible 

way, which in turn are used to inform the researchers in this 

study on their  preferences and desires (and the resulting 

requirements). 

B. Procedure 

Following the workshop structure, the resulting overall 

procedure of our study is:  

• Execution of the first workshop  

• Analysis of results and of the execution of the workshop 

• Revision and improvement of the workshop structure 

• Execution of the second workshop  

• Analysis of results and of the execution of the workshop 

 

During the workshops, data were collected from three types 

of sources: The first is the direct feedback provided by the 

facilitators of both workshops, as written down right after each 

workshop; the second are the notes and other writings made by 

facilitators and participants during the workshops at group 

level;  the third is the audio recordings made during the 

workshops. 
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Information that was collected from the observations of the 

facilitators was structured along the questions on how the 

workshops went, on the process of the workshops, the game 

ideas developed, and further remarks made by the participants.  

The facilitators knew beforehand that they should take notes 

related to these topics. Data collected also include information 

on  activities that participants normally like to do, locations 

where they would like to play, and with whom they would 

consider playing a game: this data were informative but not 

with respect to game dynamics involved (and therefore not 

considered in our analysis). 

C. Workshop 1: Practical Secondary School De Hef 

The first workshop is set up to last three and half hours with 

one break in between, and is composed of the three major parts 

described above: characterization of the neighbourhood, 

brainstorming on game requirements, and the design of the 

game play. The first part, the characterization of reality – the 

neighbourhood - is based on questions presented above to 

describe their own neighbourhoods in terms of where they are 

on the map, positioning and describing people and/or 

organizations, artefacts and activities (phenomena), and 

drawing relationships between the identified people/objects on 

a separate piece of paper. Participants are asked to indicate the 

ideal location for their envisioned gameplay on a provided 

paper-based map of Rotterdam South. 
Brainstorming on game requirements related to the 

envisioned meaning of the games as second step is introduced 

as a challenge. Participants are primed with several videos that 

showcase the goals defined above: a game that (1) is fun, (2) is 

meant to be played in your neighbourhood, (3) with your 

smartphone, and (4) involving everyone in it. The videos show 

examples of relatively well-known games (e.g. Pokémon Go15, 

and Google Ingress16), but also examples of hardware artefacts 

that could be used in their games (e.g. interactive projections17, 

3D projection mapping18, and art installations19). After showing 

the videos, each small group identifies a set of activities that 

they like to do (or could do) on their own, and a set of activities 

that they would like (or would like) to do with other people in 

the identified neighbourhood. As indicated above participants 

brainstorm on the types of activities that could lead to joint 

game activities, and by whom (i.e. the major players). The 

adolescents then define where (major locations), when (the 

game is to be played), and how (with which devices) the game 

is to be played, and agree on a name for the game.  

The design of the game play ideas, the last part, follows the 

procedure described above. Gamification of this phase for the 

adolescents in this study entailed inclusion of competition 

between the groups: the group with the best game play idea 

determined on the basis of voting wins a prize. Groups are 

advised to have at least one game play idea throughout this 

process, with at most three ideas at any one point. Once each of 

the groups has agreed on their game play idea they are asked to 

pitch this idea to the other groups; all participants vote for the 

 
15 https://www.pokemongo.com/en-us/, Pokemon Go, last visited on 6 May 

2021. 
16 https://www.ingress.com/, Google Ingress, last visited on 6 May 2021. 
17 https://www.youtube.com/watch?v=t9hniaziHXY, Urban interaction design 
– Projected Games, last visited on 6 May 2021. 

game play idea they like best (other than that of their own 

group).  

Once the winning game is identified, there is an open 

debriefing session with all participants that aims at discussing 

all game play ideas presented. The debriefing session is led by 

one facilitator along the questions why the participants chose 

the game play ideas they did, what they liked the most about 

those ideas, and what they liked about the ones they did not 

choose. The verbal feedback of the participants is audio 

recorded, and later transcribed and analysed to identify 

requirements mentioned by the participants when discussing 

their preferences and desires. 

 

1) Requirements analysis method - Execution of Workshop 1 

The first workshop had 16 participants (4 girls, 12 boys) 

between 12 and 16 years old. After the introduction, these 

adolescents were divided into 3 smaller groups (5-6 people 

each). Each group had two facilitators (teachers and 

researchers) to help with group dynamics. 

The participants were interested in creating a game and 

working together. During the course of the workshop they 

realised that they would not be creating a game, but that they 

would be creating a game idea. Thus, prolonged participant 

engagement was an issue, and the workshop was shortened to 

2.5 hours total, including the debriefing session.  
 

2) Requirements analysis results – Game play Ideas of 

Workshop 1 

In total 5 game play ideas were identified, as described below:  

 

1. Keep on Running: Accomplish challenges given by other 

players, earn ‘gold’, the virtual currency of the game, 

with them, and showcase players’ progress with a virtual 

avatar. The game fosters competition between two 

groups of players, by allowing each group (and single 

players) to create new challenges for the other group to 

complete (and therefore rendering the winning group 

some points). Players who create challenges receive a 

small amount of ‘gold’, and a bit more when the other 

team completes their challenge. The game can also 

produce random tasks for both groups, and the group that 

accomplishes the challenge first wins the ‘gold’. The 

challenges are of physical nature (in the real world), but 

also in the virtual game, where the players have to deal 

with monsters that try to hinder the team in their quest to 

accomplish the task at hand. When a challenge is 

performed as a group, all of the elements involved have 

to provide partial solutions for the challenge for the group 

to win the ‘gold’. Players can also choose a single-player 

mode, where individual contributions or physical 

exercises are attributed to their group (e.g. going to the 

box club, or sports club). Players have a digital avatar that 

is representative of their condition in the game: the leaner 

the avatar, the stronger the player’s commitment in the 

game. Items collected through challenges can be used to 

18 https://www.youtube.com/watch?v=CpRLwLcLHNA, ‘Axioma’ - 3D 

projection mapping, last visited on 6 May 2021. 
19 https://www.youtube.com/watch?v=BZNqOSP5w9Y, Best Art installations, 

last visited on 6 May 2021. 

Authorized licensed use limited to: TU Delft Library. Downloaded on May 27,2021 at 06:14:28 UTC from IEEE Xplore.  Restrictions apply. 

https://www.pokemongo.com/en-us/
https://www.ingress.com/
https://www.youtube.com/watch?v=t9hniaziHXY
https://www.youtube.com/watch?v=CpRLwLcLHNA
https://www.youtube.com/watch?v=BZNqOSP5w9Y


2475-1502 (c) 2021 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission. See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI 10.1109/TG.2021.3078834, IEEE
Transactions on Games

> REPLACE THIS LINE WITH YOUR PAPER IDENTIFICATION NUMBER (DOUBLE-CLICK HERE TO EDIT) < 

 
7 

personalize and enhance the avatar. The game starts 

when someone enters the game world and forms a group; 

to do this, a player can send out messages to anyone in 

the game who is nearby and wants to join the game. 

2. RealCraft Zuiderpark: This game idea is based on 

Minecraft™©, in which players can collect assets and 

build virtual objects. The game has a storyline and allows 

for players to fight against enemies (e.g. zombies, and the 

creeper as in Minecraft™©. Players can collect assets 

from the environment (e.g. wood, stone, or sand), earn 

points with battles won but also based on their objects 

built, improve and customize their avatar (new clothes, 

more colours, more haircuts, etc.), exchange messages 

(e.g. to trade, collaborate, or build), trade and exchange 

assets with other players they meet in the game, and build 

virtual objects in the environment (when together with 

other players and with a combination of different types 

of assets). Once such virtual objects are built, other 

players can see them too, and at first it is meant to be 

played in Zuiderpark (but could scale up to whole 

Rotterdam/Netherlands). 

3. The Voice of South: The game consists of recording 

people singing or making music at a specific spot in the 

neighbourhood, and the game would enable others 

around to listen to it on the spot and rate player’s 
performances. The best songs/raps/clips would be on top 

of the leader boards resulting in increased  social status 

and visibility. 

4. Water Ball: This game idea consists of having people 

throw virtual balls at each other with their smartphone. 

Instead of losing when being hit, a player receives points 

from the thrower/attacker, and he or she only receives 

points when different people throw balls at him/her. The 

purpose of the game is to increase contact on the street, 

as a means to meet new people. This game of throwing 

balls is considered to be a way of interacting. 

5. Eat & Go: This game consists of collecting points by 

walking around Zuiderpark, a park in the south of 

Rotterdam, or challenging other people in sports 

competitions. The points collected by the players (either 

individually or as a group) can be used to acquire food 

from supporting companies for free, and the more points 

collected, the more variety of food the player can get. 

This game can be adapted to things other than food, and 

can also consider joint activities among the players (e.g. 

Flash Mobs, voluntary work like garbage collection or 

helping others repairing things). Players randomly 

encounter challenges while walking around Zuiderpark, 

and these challenges make players win or lose points. 

 

3) Requirements analysis method - Analysis of Workshop 

structure 1  

The first lesson learned from the first workshop is that the 

adolescents were willing to talk about their homes, where they 

lived, but also about criminality and boredom. In some cases 

facilitator intervention was needed to prompt participant 

contribution. The examples of real games and game elements 

presented in the brainstorming part of the workshop seemed to 

work well, as did the competitive nature of the challenge to 

design the best game idea (as reported by the facilitators and 

participants). 

Another lesson learned is that the levels of productivity, 

interest in participation, collaborative attitude, and disruptive 

behaviour varied across groups (despite the voluntary nature of 

their participation). Adolescents varied in their knowledge of 

the area (i.e. was often very limited; some were not allowed to 

play on the streets by their parents), and their map reading skills 

were limited.  

An addition to the lessons learned is that participants’ 

expectations were to create a real game and not “just” a game 

idea. The first workshop worked well in general, but the 

structure and duration of the workshop were problematic as 

indicated above. The toolkit used to support game design was 

perceived by most to be more complex than necessary, and the 

rules of the competition between groups (i.e. the gamification 

of the workshop, the pitch of the ideas, attribution of the points, 

a winner and rewards) were not clear to all participants from the 

start.  

Still on the lessons learned, the debriefing session was not as 

productive as envisioned: a few participants contributed to the 

discussion indicating which  game they liked best (and for 

which they had voted) and which activities they liked best.  All 

others agreed with what had been said, adding very little to the 

discussion. 

D. Workshop 2: Secondary School STC 

The workshop structure was revised on the basis of the 

experience described above. The title of the workshop was 

changed from “Ontwerp een Game” (Design a Game), to 

“Bedenk een Game” (Devise a Game) to manage participant 

expectations: to indicate that the workshop is to explore and 

devise ideas for games, but not to create them. 

The second change related to the structure of the workshop 

and its duration. The workshop is based on TGD’s worlds of 

reality, meaning, and play, and all three are of importance. 

Insights on the world of reality, namely characterization of the 

neighbourhood, were acquired during the first part of Workshop 

1. 

The structure of Workshop 2 was therefore slightly different:  

the first part of the workshop on neighbourhood 

characterization was replaced by a short physical game.  

 

1) Execution of Workshop 2 

The second workshop had 15 participants (12 boys, 3 girls) 

between 12-16 years of age. It started with an introduction of 

the purpose of the workshop, followed by the actual play of a 

game outside (Moon Ball [74]). Thereafter, participants moved 

inside and were introduced to the challenge of the workshop 

and its competitive nature, were primed in the same way as the 

1st workshop, and were further divided into groups of 5. One of 

the groups had only one facilitator (a researcher), and the other 

two groups had two facilitators per group (one researcher, and 

one teacher from the school) to help with group dynamics. 

 

2) Requirements analysis results – Game play Ideas of 

Workshop 2 

In total 4 game ideas were identified: 
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1. Minecraft™© Go: The game idea is to play 

Minecraft™© in the real world, i.e. to  place 

Minecraft™© content in the neighbourhood and to create 

places to play and meet each other. Players can perceive 

and become part of the fantasy of others, and see whether 

their own buildings withstand natural disasters (e.g. 

flood, earthquake, or volcanos).  Players can choose a 

specific style of building, have a personal logo, an avatar 

with its own style, and compete with other players for the 

largest number of buildings built with the different types 

of resources. Players can advance throughout the game 

by making friends with other players, trading 

construction objects and building with them, and going 

through the storyline and assignments of the game (e.g. 

build a structure with 100 other players). The game 

enables ownership of a region, i.e. for players to build 

walls, create their villages, and invite friends to build in 

their villages. Players need to move around the 

neighbourhood to collect unique resources, and to trade 

those with others. 

2. GTA Rotterdam: As in the “normal” GTA™©, a player 

receives assignments to follow someone, to find 

something or someone, to kidnap someone, or to discover 

hidden drugs. In the course of the game, players are 

equipped with a water-gun and a virtual dog to help in 
chasing suspects. The faster a player is in his or her 

assignments, the better he/she scores. The less water 

he/she uses from his or her water gun, the more points the 

player earns. Players can negotiate with other players 

about assignments or support for each other. They can 

message each other with their mobile phone. As each 

player can also be chased by others, there are also safe 

places in the environment. The winner is the player who 

earns the highest number of points. 

3. Habiba Challenge: Habiba is a challenge game, related 

to sports and other activities. Players can assign 

challenges to each other, and they can collaborate and 

teach each other new skills, like tricks on a bike. They 

can also develop challenges, like eating the most chicken, 

or hitting each other with a soft ball. Points are gained by  

winning a challenge; the player with the highest score 

wins.  

4. The Walking Egg: This game is similar to Pokémon 

Go™©, as it consists of actions related to objects in the 

real surroundings. Each player has a map at his or her 

disposal showing a map with the real surroundings, the 

main mission (throwing digital eggs at each other to gain 

points) and side missions. Bonus points can be collected 

via the side missions and collectable items (e.g. Chicken 

Drops that drop extra eggs, quick egg-throwing weapons, 

or golden eggs that multiply the points earned), but also 

by walking around in real life. The players have to throw 

eggs to acquire points to build their farm. Every player 

has a farm which h/she has to manage, and new elements 

can be added to the farm (with either points or items 

collected in the virtual game). Points can be used to buy 

upgrades for the farm, and real money can be used to 

acquire such points as well. 

 

3) Requirements analysis method - Analysis of Workshop 

structure 2 

The first lesson learned from the second workshop is that it is 

more effective than the first one. The facilitators reported that 

in two of the three groups much less support was required, that 

most adolescents enjoyed thinking of elements for the game, 

and that they were less disruptive. The shorter set-up and focus 

on the play aspect resulted in more engagement with the card 

toolkit. Some of the cards in the card deck were still too 

difficult, although some of the adolescents really read the cards 

and tried to implement the elements in the game. The “world of 

Meaning” was done in less than half an hour, while the world 

of Play and the process of creating the drawings for the game 

took longer than the allotted 40 minutes. 

Another lesson learned is that the task of thinking about 

games does require some attention and conceptual thinking 

skills, even though gaming is a mutual part of the participants’ 

culture, and the participants understand the elements of a game. 

In one particular group (the one that produced the game ideas: 

GTA Rotterdam, and Habiba), the facilitator noticed early on 

that part of this group had a clear preference for shooter games 

with some level of violence. The choice of facilitation was to 

allow for unrestrained flow of thoughts (which then resulted in 

the GTA Rotterdam). The group dynamics were challenging: 

the facilitator reported that not all participants were in favour of 
violence but that two of the older boys constantly tried to 

dominate the discussion and to intimidate the facilitator and 

other participants through aggressive behaviour and jokes. The 

game Habiba was the result of the facilitator’s intervention to 

guide the design process to support a game idea without 

violence on purpose, in particular for the younger participants 

of that group whom seemed to be open to collaborative games, 

and activities that can be shared and are challenging.   

Lastly, a lesson learned from the second workshop is that the 

enhanced effectiveness of the second workshop structure led to 

more detailed and therefore better game ideas (specifically The 

Walking Egg). This also led to a debate by one of the groups on 

topics associated to the game play, such as “older” people’s 

willingness to engage in a game, and the feasibility of  going 

outside and doing “something with strangers in their 

neighbourhood” although appealing. 

V. DATA ANALYSIS 

Games often purposefully evoke different emotions in players 

by deploying a certain number of game dynamics. 

Understanding the emotions and the related game dynamics of 

a game is therefore an important step in the analysis of game 

requirements for a certain purpose, such as social interaction.  

Hunicke et al. [75] define game dynamics as: "the run-time 

behaviour of the mechanics acting on player inputs and each 

other’s outputs over time", thus the external elements a game 

player can experience. Building upon the dynamics, this article 

employs the MDA framework for requirements analysis of 

games for social interaction, designed together with the youth 

as envisioned target group. Though several other frameworks 

exist [76, 77] (e.g. Elemental Tetrad [78], MTDA+N [79], DPE 

[80], DDE [81], and gamification-related [82-86]), the MDA 

framework, in comparison, enables game developers and 

practitioners to decompose, study, and design game designs and 
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artefacts in a structured way, and provides one fundamental 

approach to game design: it decomposes every game into a set 

of rules that lead to a system of play, and  that, in turn, generate 

a “fun”-based play experience [75]. MDA establishes a 

counterpart relationship (from the rules → system → play 

experience) that provides a functionality-oriented perspective 

(mechanics → dynamics → aesthetics) that has shown to be 

useful to analyse games [87]. MDA offers a “workable” mental 

model for how information is created and received in a game, 

and simplifies  the chain of events by creating a hierarchy of 

game components and  basic elements (where mechanics are at 

the foundation of a game) [88]. This model makes it possible to 

analyse existing game ideas and designs in their underlying 

functionality, to identify requirements on which they are based. 

In summary, this research uses the MDA framework due to 1) 

its wide acceptance by the scientific community [81], 2) its 

practical functionality-oriented approach, 3) its grounding in  

emotions (aesthetics) and involvement of players, and 4) its 

value for analysis of game ideas and identification of   

requirements reported in this paper (see  supplement). 

The requirements analysis process described in this section 

focuses on understanding the dynamics of the 9 game ideas. 

This paper  focuses on the analysis of the game dynamics, as 

these are the explicit runtime behaviour of the game 

experienced by players, and easiest to discuss with participants 

of game design workshops. The workshops were conducted 

following the TGD design approach in their structure. Detailed 

analysis on the game ideas can be found as supplementary 

material of this paper. 

A. Protocol of Analysis 

Each of the game ideas developed by the adolescents was 

analysed by 2 researchers to identify the game dynamics that 

were identified by the workshop participants. The set of 

possible game dynamics used during the analysis is based on 

different sources: a library of game mechanics [89], game 

mechanics from the AddingPlay card deck toolkit [68], and the 

SCVNGR’s secret game mechanics/dynamics play deck20, that 

were used during the workshops. In the first stage of analysis, 

two researchers independently analysed and classified  the 

dynamics they identified in the game ideas given by the 

participants.  In the second stage of analysis, they used this set 

of possible game dynamics to code, per game idea, the way that 

the identified dynamics are technically supported. The resulting 

lists of game dynamics were cross-validated, adapted when 

necessary through agreement on what dynamics best describe 

the entailed gameplay ideas. The supplement material to this 

paper provides a detailed account on the identified list of 

dynamics, and where and how often each of them occurs. 

B. Game Dynamics for Location-based Games Fostering 

Social Interaction 

Table I shows the number of times the game dynamics 

identified by the participants in their frequency. It shows that 

achievement occurs most frequently, 45/81 times. Real-world 

play (27/81), reinforcement (25/81), social interaction (24/81), 

and collaboration (18/81) are the dynamics that are then most 

 
20 https://techcrunch.com/2010/08/25/scvngr-game-mechanics/, SCVNGR's 

Secret Game Mechanics Playdeck, last visited on 6 May 2021. 

frequently deployed. Digital interaction, ownership, and 

winning condition (17/81) scored equally. On the lower 

spectrum, collection (12/81), exertion (10/81), virtual 

representation (10/81), mission (8/81), community contribution 

(6/81), and lottery (3/81) are the dynamics least used by the 

participants.  

Table II on the following page shows the game dynamics that 

were identified in the game ideas from the two workshops. This 

list presents the name of each specific game dynamic in the left 

column, and to the right descriptions derived from the game 

ideas. This sorted list of game dynamics reflects the preferences 

and desires of the participants in this target group with regard 

to gameplay and functionality of future location-based games 

designed for social interaction. This list, in fact, represents these 

participants’ high-level requirements (see the supplementary 

material for a detailed analysis). 

 
Table I. Frequency (Frequency) of the game dynamics (Dynamics) in the game 

ideas (refer to the supplementary materials for a full analysis). Also shows 

references to the literature (Literature), i.e. how each requirement compares to 

other guidelines. 

Dynamics Frequency Literature 

Achievement 45 [11, 17, 38, 54] 

Real-world play 27 [8, 12, 13, 21, 50, 53, 54] 

Reinforcement 25 [11, 17, 37-39, 51] 

Social 

Interaction 
24 

[8, 10-12, 14, 21, 48, 50, 51, 53, 54] 

Collaboration 18 [12-14, 21, 38, 48, 50, 51, 53, 54] 

Digital 

Interaction 
17 

[11, 12, 14, 15, 17, 21, 38, 45, 48, 50, 

53] 

Ownership 17 [17, 38] 

Winning 

Condition 
12 

[14, 17, 38, 48, 53] 

Collection 10 [11, 13, 14, 16, 21, 50, 54] 

Exertion 10 
[8, 12, 14, 17, 21, 38, 40, 48, 50, 53, 

54] 

Virtual 

Representation 
10 

[8, 10, 14, 38, 39, 50] 

Mission 8 [11, 14, 38, 39, 51, 54] 

Community 

Contribution 
6 

[8, 12-15, 21, 38, 48, 50, 51, 53] 

Lottery 3 [16] 

VI. DISCUSSION 

This chapter discusses the results of this study,  and compares 

these results to the non-user-centred guidelines and 

requirements found in the literature (the rightmost column in 

Table I). A new aesthetic is proposed in this discussion, and 

limitations discussed. 

A. Discussion of Results 

From the sorted list of game dynamics found in Table I, the 

game dynamic achievement stands out most (it is present in 

56% of the dynamics in the game ideas). This means that a 

sense of accomplishment is of importance to this target group. 

At a lower level but still prominent are the dynamics real-world 

play, reinforcement, and social interaction, mentioned for just 

over 30% of the dynamics in the game ideas.  
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Table II. Game dynamics resulting from the game idea analysis. 

Dynamic Description 

Achievement Provide a sense of accomplishment to the player, either as an individual or as a group, resultant from task completion. 

Collaboration  Enable players to achieve a shared goal by working together, that may be necessary to advance the game play. 

Collection  
Promote player’s return to the game by creating an objective of collecting items in the game that can be accomplished over time and 
several gameplay sessions. Collection is the act of gathering game elements in the game environment (either digital or real world) for 

the purpose of ownership, trade, or improvement of condition. 

Community 

Contribution 

Impact the real environment, outside of the game, by involving other people whom are not actively playing the game, or by creating 

positive influence of gameplay for the neighbourhood. 

Digital 

Interaction 

Promote play and engagement by influencing communication between players, whilst also allowing them to influence the gameplay of 
other players in the digital world. Digital interaction happens for example in the form of communication, digital group formation, or 

multiplayer mode. 

Exertion 
Motivate players to do activities involving physical effort, to advance in the game. This involves physical effort that is required to 

perform an activity or solve a challenge linked to the game. 

Lottery 
Add surprise to the game and prevent the player from getting used to the game with random events that affect the gameplay or its 
outcome. 

Mission 
Add fantasy and overall purpose to the gameplay, through a tale, general narrative, or as overall mission or smaller missions that add to 

the overall tale. 

Ownership 
Enable players to  participate, own and be responsible for part of the game content, to (partially) own the game and influence other 

players’ gameplay.  
Reinforcement  Foster play and engagement, e.g. provide a reward when  a certain action or outcome occurs. 

Real-world play Embed the play in the physical environment and allow players to be physically active. 

Social Interaction Establish interaction and face-to-face communication, either with other players or with other people not actively playing the game. 

Virtual 

Representation 

Increase the player’s presence  in the game by digitally representing the player’s state, visibility, or social status.  

Winning 

Condition 

Quantify success and accomplishment within the game. A winning condition either implies a comparison and competition between 

players, or a competition between the player and the game. These are required conditions to complete game tasks.  

This means that after the sense of accomplishment, the 

participants prefer gameplay with physical movement 

embedded in the real world, with rewards, and with interaction 

with people. In addition collaboration (22%), digital 

interaction, ownership (21%), and winning condition (15%), 

and to a lesser extent, the dynamics collection (12%), exertion 

(12%), virtual representation (12%), mission (9.8%), 

community contribution (7.4%), and lottery (3.7%) appear to 

interest adolescents as well. Future designers of a location-

based game for social interaction can take heed of these 

preferences, i.e. requirements of this target group in future 

design. 

The list of game dynamics identified in this research is not 

extensive, complete, or closed, and results from the two 

described workshops. New game ideas can potentially extend 

and advance these definitions of dynamics. Nonetheless, the list 

of game dynamics is well founded, and can guide future game 

design for social interaction. 

B. Comparison between study results and guidelines from 

literature 

The majority of the game dynamics identified in this study, 

identified as requirements to build location-based games for 

social interaction in public space, are strongly linked to existing 

work (with the exceptions of ownership and lottery) [90]. The 

requirements this paper identifies for digital and social 

interaction  (collaboration, exertion, real-world play, and 

community contribution), and for different modes of play to 

support different types of gaming activities (collaboration, 

winning conditions, collection, exertion, and small/large 

missions), are endorsed by [12, 14, 15, 48, 53]. These studies 

cover “the usage of multiple channels for communication” [12], 

the “allowance of different modes of play and support various 

player types”, “as much free communication between players 

as possible” and the “support of the formation of teams and 

alliances” [12, 14], “playability heuristics for online player-to-

player interaction with mobile phones” and “off-line 

communication with others” [15, 48], and lastly “natural (out-

of-the-game) and stimulated (in-game) interaction” and “their 

association to collaboration and competition”, and “how games 

should allow for meta-gaming (with physical interaction)” [53].  

Note that although the requirements proposed in this article 

are related to those proposed in existing work they are not 

necessarily directly applicable. 

Firstly, some of the requirements found in other studies have 

a focus that is not compatible with the purpose explored in this 

study. Some stress digital interaction or indoor interaction [8, 

10, 16, 45], that can be related to, for example, virtual 

representation and reinforcement, are mainly providing a game 

play experience compatible with indoor spaces [37]. Social 

interaction is included in guidelines for games with very 

different goals such as learning environments [37, 38, 91], for 

children with special needs such as deaf children [39], but also 

for blogs, wikis, and discussion groups [38]. Many of our 

requirements relate to these purposes and media 

(reinforcement, mission, virtual representation, ownership, 

community contribution, exertion, collaboration, winning 

condition, achievement, and digital interaction), but to different 

extents and outcomes. A particular example of this 

incompatibility with our recommendations is the work of 

Mascio et al.’s, that reports that deaf children 1) do not enjoy 

interaction with others, 2) often suffer from excessive 

distractions by other people (i.e. multiple communication 

channel reported above), and 3) often their (single player) 

gameplay does require support from other people (parents or 

teachers) - which defeats the playability of location-based 

games for social interaction in public space [39]. 

Secondly, many of the requirements proposed in this article  

are directly endorsed by research on object tangibility and the 

interpersonal interactions these support [13, 16, 21, 51, 54], 

which prioritises physical mobility and the different 

affordances of the real-world play. Such guidelines deviate 
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from the focus on digital online interaction and move towards 

exertion in the real environment (e.g. in AR games) [10, 17, 21, 

40, 50] where the role of various social elements takes lead [8, 

11]. These guidelines propose recommendations for players to 

“be social”, “swap sedentary with active games”, and to 

promote games with “positive social content” that lead to “fun”, 

and are directly endorsing many of the requirements released in 

this study: digital and social interaction, exertion, community 

contribution, real-world play, collection, collaboration, 

collaboration, lottery, mission, real-world play, virtual 

representation, and achievement. Yet, many of these guidelines 

are very diverse: some focus on the importance of novel 

interactions afforded by tangible objects, others on the 

importance of the interface and how to balance the elements of 

the game, or inclusion of players of different age groups [13, 

51].  

The guidelines found in current literature show that the foci 

of researchers is spread across numerous aspects of serious 

games, and that, although with an overlap, not all guidelines are 

aligned. The lack of consensus is primarily due to differences 

in the types of games and purposes on which they focus, and 

none of the research discussed focussed specifically on 

location-based games for social interaction. No study has yet 

analysed and recommended a set of guidelines particularly 

focused on location-based games designed to foster social 
interaction in public space.  

Two of the requirements proposed in this paper (ownership 

and lottery) are not strongly linked to existing guidelines, and 

are thus novel to the adolescents in the studied neighbourhoods 

of Rotterdam.  

C. Suitability of the requirements analysis method based on 

the TGD and MDA frameworks 

The dynamics identified during our study show that the MDA 

framework provides a strong basis for requirement analysis for 

location-based social interaction games. The study shows  that 

game workshops can make use of both the TGD structure 

(Reality, Meaning, and Play) to elicit game ideas, and the 

MDA framework to derive game dynamics (i.e. requirements) 

from such ideas. Many are the lessons learned from the method 

used, that was capable of eliciting and analysing requirements 

from the participants’ preferences and desires.  

Considerations must be made when working with young 

game players in such process: the questions must be clear and 

adjusted to the participants’ cognitive level, and expectations 

have to be well managed.  

With regard to the MDA-based analysis method, one game 

idea was not covered: the game description of Eat and Go 

mentions the adaptation of the game to aspects other than food, 

to joint deeds such as voluntary work or providing help in 

repairing assets for others, or engaging in activities such as 

cooking or eating (without winning conditions). For this case in 

particular, this paper proposes to extend Hunicke et al’s list of 

aesthetics [75] to include Care, an element for players looking 

for a gameplay aimed at contributing to the community. Games 

implementing this element invite players to engage in offline 

community building, care for the community, the environment, 

and the people in it. 

D. Limitations 

A major limitation of this study is the small data set gathered 

from the participants. More game ideas, from a varied pool of 

participants, can in future address this limitation and provide 

support for more significant claims. The results reported in this 

paper are, however, of scientific value, especially due to the 

exploratory nature of the study in complex and realistic settings 

to understand adolescents’ preferences for interaction with the 

neighbourhood in which they live, and the people it includes. 

Participation in the study was voluntary, and the selection 

procedure open. The assumption was that adolescents who 

volunteer to participate in workshops for the design of a game 

are motivated and interested in this challenge. As indicated 

above adolescents’ expectations for the first workshop were not 

aligned with the goals of the workshop, and was thus adapted 

for the second workshop: a limitation in itself.  

In addition with respect to gender, the sample of participants 

in total is not gender-balanced (of the 31 participants, 24 were 

boys and 7 were girls). This fact may skew the findings towards 

more male-oriented values and styles of gameplay, which, 

when coupled with the gamified workshops (designed towards 

mild competition. The sample of participants was, however, 

judged by the schools to be representative of both the students 

in these schools and of the neighbourhoods involved. Future 

work can explore the effects of this possible bias on 
requirements for LBGs for social interaction. 

An aspect not covered in this paper is the priming effect of 

participants’ prior knowledge of non-location-based games. 

Game ideas such as RealCraft ZuiderPark, Minecraft Go, GTA 

Rotterdam, and The Walking Egg are similar to location-based 

counterparts of known commercial games such as GTA, 

Minecraft, and Pokémon Go. Future work should take previous 

gaming experience of participants into account.  

VII. CONCLUSION 

This paper seeks to understand the preferences and desires of 

adolescents living in two neighbourhoods in the south of 

Rotterdam, Netherlands. It explores which requirements 

adolescents have to play outdoor digital games for social 

interaction in their neighbourhood, and understand their 

context. Different social contexts, even inside the same country, 

can potentially reveal details that are not apparent to game 

designers, highlighting not only the importance of involving 

future players in the process of requirements elicitation, but also 

the potential for games to explore novel ways to expose 

adolescents to their surroundings and the people in them.  

This article addresses the question posed “what are the 

requirements adolescents have for location-based games 

that foster social interaction in their own neighbourhood 

and how can they best be identified?”, by 1) proposing a list 

of game dynamics as high-level requirements for these games, 

and 2) developing an analysis method for in-depth analysis of 

requirements. The method is based on TGD and MDA, and is 

capable of extracting game dynamics (conceptualized as 

requirements) from adolescents’ own game ideas. From this 

method, this paper offers lessons learned so that future 

practitioners can elicit game ideas and analyse them with 

respect to what participants want and desire to play. 
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This article proposes to extend the MDA framework [75] with 

a new aesthetic called "Care", given that the original framework 

does not cover certain details that are important to the 

participants. This element covers games aimed at contributing 

to the community, by caring for the neighbourhood in general, 

and promoting engagement meant to nurture and maintain it. 

The game dynamic achievement is predominant  (in over 50% 

of the aesthetics and game ideas) indicating the adolescents’ 

strong need to have a sense of accomplishment, resultant from 

completing tasks either by themselves or with others. This 

paper argues that all identified game dynamics are important, 

and indicates to a varying degree what participants of this age 

would like to experience in future games fostering social 

interaction. 

For future work it is important to understand how different 

participants in different locations can contribute to the proposed 

list of game dynamics for location-based games fostering social 

interaction (even from the same target group used). The 

identified game dynamics are at a high level and need to be 

further specified, e.g. proposing possible design patterns 

describing how to put game mechanics and elements together 

to provide these dynamics of play. As human emotions are 

numerous and complex, further research is recommended on the 

topic: having a  more complete taxonomy of aesthetics can help 

structure the process of game design and make it less dependent 
on individual game designer’s preferences. In addition, the 

relationship between the list of game dynamics identified in this 

paper and the degree to which social interaction is fostered, 

should be further explored. That will shed light on the relative 

importance of each requirement with respect to (the type of) 

social interaction involved. 

SUPPLEMENTARY MATERIAL 

Supplementary material is available online at 

http://ieeexplore.ieee.org. This includes documentation of the 

game idea analysis with the MDA framework, that may be 

valuable to assist anyone seeking to replicate the procedure 

reported here. 

ACKNOWLEDGMENT 

The authors are grateful to all schools and participants 

involved in the workshops and the Cultural Think Tank of 

Rotterdam for their support in conducting the workshops. 

Credits are also due and given to the workshop facilitators, who 

helped to turn the participants tacit knowledge, life experiences 

and context into explicit information. 

CONFLICT OF INTERESTS AND FUNDING 

The authors declare that there are no potential conflicts of 

interest. This research received no specific grant from any 

funding agency in any sector. 

STATEMENT OF COMPLIANCE 

Approval from the Ethics Committee of the Technical 

University of Delft was granted for this study. GDPR-compliant 

consent forms for participation and data collection were given 

to the adolescents’ legal tutors, and the workshops were 

designed and executed in strict accordance with the 

recommendations given by the ethics committee. 

REFERENCES 

[1] LumenLearning. "Understanding Social Interaction." Lumen 
Learning. https://courses.lumenlearning.com/boundless-

sociology/chapter/understanding-social-interaction/ (accessed 19 

Sep., 2018). 

[2] D. f. C. a. L. Government, "Guidance on meaningful interaction: 

How encouraging positive relationships between people can help 
build community cohesion.," NCF, National Community Forum, 

Communities and Local Government, 978-1-4098-0961-6, 2009. 

[Online]. Available: 

https://rqvvs.qc.ca/documents/file/Dossiers/guidanceonmeaningfull

interaction.pdf 
[3] P. P. Groenewegen, A. E. van den Berg, S. de Vries, and R. A. 

Verheij, "Vitamin G: effects of green space on health, well-being, 

and social safety," BMC Public Health, vol. 6, pp. 149-158, 2006 

2006, doi: 10.1186/1471-2458-6-149. 

[4] X. Fonseca, S. Lukosch, and F. Brazier, "Social Cohesion Revisited: 
A New Definition and How to Characterize It," Innovation: The 

European Journal of Social Science Research, vol. 32, no. 2, pp. 

231-253, 2018, doi: 10.1080/13511610.2018.1497480. 

[5] X. Fonseca, G. Slingerland, S. Lukosch, and F. Brazier, "Designing 

for Meaningful Social Interaction in Digital Serious Games," 
Entertainment Computing, vol. 36, no. 100385, pp. 1-23, 2020, doi: 

https://doi.org/10.1016/j.entcom.2020.100385. 

[6] P. Das, M. o. Zhu, L. McLaughlin, Z. Bilgrami, and R. L. Milanaik, 

"Augmented reality video games: new possibilities and implications 

for children and adolescents," Multimodal Technologies and 
Interaction, vol. 1, no. 2, p. 8, 2017. 

[7] B. Stokes, S. Dols, and A. Hill, "Cities remix a playful platform: 

prominent experiments to embed Pokémon GO, from open streets 

to neighborhood libraries. American University, Washington, DC," 

ed, 2018. 
[8] L. Straker, R. Abbott, R. Collins, and A. Campbell, "Evidence-based 

guidelines for wise use of electronic games by children," 

Ergonomics, vol. 57, no. 4, pp. 471-489, 2014. 

[9]  J. Kasurinen, A. Maglyas, and K. Smolander, "Is requirements 

engineering useless in game development?," in International 
Working Conference on Requirements Engineering: Foundation for 

Software Quality, 2014: Springer, pp. 1-16.  

[10] K. Isbister and F. F. Mueller, "Guidelines for the design of 

movement-based games and their relevance to HCI," Human–

Computer Interaction, vol. 30, no. 3-4, pp. 366-399, 2015. 
[11]  J. Yim and T. Graham, "Using games to increase exercise 

motivation," in Proceedings of the 2007 conference on Future Play, 

2007: Citeseer, pp. 166-173.  

[12] D. Eriksson, "Socially adaptable games," presented at the DiGRA 

2005: Changing Views: Worlds in Play, 2005 International 
Conference, 2005. 

[13] T. Nilsen, "Guidelines for the design of Augmented reality strategy 

games," 2006. 

[14] L. Ermi and F. Mäyrä, "Player-centred game design: Experiences in 

using scenario study to inform mobile game design," Game Studies, 
vol. 5, no. 1, pp. 1-10, 2005. 

[15]  H. Korhonen, H. Saarenpää, and J. Paavilainen, "Pervasive Mobile 

Games–A New Mindset for Players and Developers," in 

Markopoulos P., de Ruyter B., IJsselsteijn W., Rowland D. (eds) Fun 

and Games. Fun and Games 2008. Lecture Notes in Computer 
Science, vol 5294, Berlin, Heidelberg, 2008: Springer, pp. 21-32, 

doi: 10.1007/978-3-540-88322-7_3.  

[16] A. Al Mahmud, O. Mubin, S. Shahid, and J.-B. Martens, "Designing 

social games for children and older adults: Two related case 

studies," Entertainment Computing, vol. 1, no. 3-4, pp. 147-156, 
2010. 

[17]  S. Consolvo, K. Everitt, I. Smith, and J. A. Landay, "Design 

requirements for technologies that encourage physical activity," in 

Proceedings of the SIGCHI conference on Human Factors in 
computing systems, 2006, pp. 457-466.  

[18]  R. Khaled, V. Vanden Abeele, M. Van Mechelen, and A. Vasalau, 

"Participatory design for serious game design: truth and lies," in CHI 

Play’14 Proceedings of the first ACM SIGCHI annual symposium 

Authorized licensed use limited to: TU Delft Library. Downloaded on May 27,2021 at 06:14:28 UTC from IEEE Xplore.  Restrictions apply. 

http://ieeexplore.ieee.org/
https://courses.lumenlearning.com/boundless-sociology/chapter/understanding-social-interaction/
https://courses.lumenlearning.com/boundless-sociology/chapter/understanding-social-interaction/
https://rqvvs.qc.ca/documents/file/Dossiers/guidanceonmeaningfullinteraction.pdf
https://rqvvs.qc.ca/documents/file/Dossiers/guidanceonmeaningfullinteraction.pdf
https://doi.org/10.1016/j.entcom.2020.100385


2475-1502 (c) 2021 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission. See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI 10.1109/TG.2021.3078834, IEEE
Transactions on Games

> REPLACE THIS LINE WITH YOUR PAPER IDENTIFICATION NUMBER (DOUBLE-CLICK HERE TO EDIT) < 

 
13 

on Computer-‐human interaction in play, Toronto, Canada, 457-

460, 2014: ACM; New York, pp. 457-460.  

[19]  D. Plevier, M. Mac Gillavry, T. van Tussenbroek, A. Bharos, T. 

Pelser, and B. Engbers, "CupHunt: Gamification of Social 

Interaction," in Extended Abstracts of the Annual Symposium on 
Computer-Human Interaction in Play Companion Extended 

Abstracts, 2019, pp. 287-305.  

[20]  M. Kinnula and N. Iivari, "Empowered to Make a Change: 

Guidelines for Empowering the Young Generation in and through 

Digital Technology Design," in Proceedings of the FabLearn 
Europe 2019 Conference, 2019, pp. 1-8.  

[21] L. Valente, B. Feijó, and J. C. S. do Prado Leite, "Mapping quality 

requirements for pervasive mobile games," Requirements 

Engineering, vol. 22, no. 1, pp. 137-165, 2017. 

[22]  M. Daneva, "How practitioners approach gameplay requirements? 
An exploration into the context of massive multiplayer online role-

playing games," in 2014 IEEE 22nd International Requirements 

Engineering Conference (RE), 2014: IEEE, pp. 3-12.  

[23] G. Slingerland, X. Fonseca, S. Lukosch, and F. Brazier, "Designing 

Outdoor Playgrounds for Increased Civic Engagement," presented 
at the CHI ’19, May 4-9, Glasgow, UK, 2019. 

[24] J. Whitney-Thomas and M. Moloney, "“Who I am and what I want”: 

Adolescents' self-definition and struggles," Exceptional children, 

vol. 67, no. 3, pp. 375-389, 2001. 

[25] X. Fonseca, S. Lukosch, and F. Brazier, "Fostering Social 
Interaction in Playful Cities," in Interactivity, Game Creation, 

Design, Learning, and Innovation, vol. 265. , Part of the Lecture 

Notes of the Institute for Computer Sciences, Social Informatics and 

Telecommunications Engineering book series: Springer, 2018, pp. 

286-295. 
[26] G. Slingerland, X. Fonseca, S. Lukosch, and F. Brazier, "Location-

based Challenges for Playful Neighbourhood Exploration," 

Behaviour and Information Technology, 2020, doi: 

https://doi.org/10.1080/0144929X.2020.1829707. 
[27]  J. Arango-López, J. Gallardo, F. L. Gutiérrez, E. Cerezo, E. 

Amengual, and R. Valera, "Pervasive games: giving a meaning 

based on the player experience," in proceedings of the XVIII 

international conference on human computer interaction, 2017, pp. 

1-4.  
[28] A. Nijholt, "Towards playful and playable cities," in Nijholt A. (eds) 

Playable Cities. Gaming Media and Social Effects: Springer, 

Singapore, 2017, pp. 1-20. 

[29] A. M. Clark and M. T. Clark, "Pokémon Go and research: 

Qualitative, mixed methods research, and the supercomplexity of 
interventions," International Journal of Qualitative Methods, vol. 

15, no. 1, 2016, doi: 10.1177/1609406916667765. 

[30] H. Hodson, "Google's Ingress game is a gold mine for augmented 

reality," NewScientist, vol. 216, no. 2893, 2012, doi: 

10.1016/S0262-4079(12)63058-9. 
[31]  O. Sotamaa, "All The World's A Botfighter Stage: Notes on 

Location-based Multi-User Gaming," in Proceedings of Computer 

Games and Digital Cultures Conference, ed. Frans Mayra, 

Tampere, Finland, 35-44, 2002: Tampere University Press.  

[32]  A. Pyae, M. Luimula, and J. Smed, "Investigating Players' 
Engagement, Immersion, and Experiences in Playing Pokémon Go," 

in C&C '17 Proceedings of the 2017 ACM SIGCHI Conference on 

Creativity and Cognition, New York, NY, USA, 247-251, 2017: 

ACM, pp. 247-251, doi: 10.1145/3059454.3078859.  

[33]  J. Peitz, H. Saarenpää, and S. Björk, "Insectopia: exploring 
pervasive games through technology already pervasively available," 

in ACE '07 Proceedings of the international conference on 

Advances in computer entertainment technology New York, NY, 

USA, 107-114, June 13-15 2007: ACM, pp. 107-114, doi: 

10.1145/1255047.1255069.  
[34]  M. Flintham et al., "Day of the figurines: A slow narrative-driven 

game for mobile phones using text messaging," in Virtual 

Storytelling. Using Virtual Reality Technologies for Storytelling: 

4th International Conference, ICVS 2007, Saint-Malo, France, 167-

175, 2007: Springer, doi: 10.1007/978-3-540-77039-8_14.  
[35] K. Papangelis, M. Metzger, Y. Sheng, H.-N. Liang, A. Chamberlain, 

and T. Cao, "Conquering the city: Understanding perceptions of 

mobility and human territoriality in location-based mobile games," 

Proceedings of the ACM on Interactive, Mobile, Wearable and 

Ubiquitous Technologies, vol. 1, no. 3, p. 90, 2017. 

[36]  H. Duin and K.-D. Thoben, "Serious gaming for sustainable 

manufacturing: A requirements analysis," in 2011 17th 

International Conference on Concurrent Enterprising, 2011: IEEE, 

pp. 1-8.  

[37] R. Gennari, A. Melonio, and M. Rizvi, "Turn taking with turn-talk 
in group," Multimedia Tools and Applications, vol. 78, no. 10, pp. 

13461-13487, 2019. 

[38]  D. Parsons, H. Ryu, and M. Cranshaw, "A study of design 

requirements for mobile learning environments," in Sixth IEEE 

International Conference on Advanced Learning Technologies 
(ICALT'06), 2006: IEEE, pp. 96-100.  

[39] T. Di Mascio, R. Gennari, A. Melonio, and P. Vittorini, "Designing 

games for deaf children: first guidelines," Int. J. Technol. Enhanc. 

Learn, vol. 5, no. 3/4, pp. 223-239, 2013. 

[40]  K. Gerling, I. Livingston, L. Nacke, and R. Mandryk, "Full-body 
motion-based game interaction for older adults," in Proceedings of 

the SIGCHI conference on human factors in computing systems, 

2012, pp. 1873-1882.  

[41]  K. M. Gerling, J. Schild, and M. Masuch, "Exergame design for 

elderly users: the case study of SilverBalance," in Proceedings of 
the 7th International Conference on Advances in Computer 

Entertainment Technology, 2010: ACM, pp. 66-69.  

[42]  F. F. Mueller, F. Vetere, M. R. Gibbs, S. Agamanolis, and J. 

Sheridan, "Jogging over a distance: the influence of design in 

parallel exertion games," in Proceedings of the 5th ACM 
SIGGRAPH Symposium on Video Games, 2010, pp. 63-68.  

[43] F. F. Mueller, M. R. Gibbs, and F. Vetere, "Designing for Social and 

Physical Interaction in Exertion Games," in Playful User Interfaces, 

(Gaming Media and Social Effects: Springer, 2014. 

[44] F. F. Mueller, M. R. Gibbs, F. Vetere, and D. Edge, "Designing for 
Bodily Interplay in Social Exertion Games," ACM Transactions on 

Computer-Human Interaction (TOCHI), vol. 24, no. 3, 2017. 

[45] D. Choi and J. Kim, "Why people continue to play online games: In 

search of critical design factors to increase customer loyalty to 
online contents," CyberPsychology & behavior, vol. 7, no. 1, pp. 11-

24, 2004. 

[46] B. Bostan and S. Ogut, "Presence in computer games: Design 

requirements," ed: GAMEON, 2011. 

[47]  K. Miesenberger, R. Ossmann, D. Archambault, G. Searle, and A. 
Holzinger, "More than just a game: accessibility in computer 

games," in Symposium of the Austrian HCI and usability 

engineering group, 2008: Springer, pp. 247-260.  

[48]  H. Korhonen and E. M. Koivisto, "Playability heuristics for mobile 

multi-player games," in Proceedings of the 2nd international 
conference on Digital interactive media in entertainment and arts, 

2007, pp. 28-35.  

[49] S. Ganapathy, "Design guidelines for mobile augmented reality: 

User experience," in Human Factors in Augmented Reality 

Environments: Springer, 2013, pp. 165-180. 
[50]  R. Wetzel, R. McCall, A.-K. Braun, and W. Broll, "Guidelines for 

designing augmented reality games," in Proceedings of the 2008 

Conference on Future Play: Research, Play, Share, 2008, pp. 173-

180.  

[51] E. M. Chilufya, "HCI: Design Guidelines of Mobile Device Games 
for the Elderly," 2014. 

[52] M. Daneva, "Striving for balance: A look at gameplay requirements 

of massively multiplayer online role-playing games," Journal of 

systems and software, vol. 134, pp. 54-75, 2017. 

[53] J. P. Zagal, M. Nussbaum, and R. Rosas, "A model to support the 
design of multiplayer games," Presence: Teleoperators & Virtual 

Environments, vol. 9, no. 5, pp. 448-462, 2000. 

[54]  S. Hinske, M. Langheinrich, and M. Lampe, "Towards guidelines 

for designing augmented toy environments," in Proceedings of the 

7th ACM conference on Designing interactive systems, 2008, pp. 78-
87.  

[55]  C. Ardito, C. Sintoris, D. Raptis, N. Yiannoutsou, N. Avouris, and 

M. F. Costabile, "Design guidelines for location-based mobile 

games for learning," in International conference on social 

applications for lifelong learning, 2010, pp. 96-100.  
[56]  A. I. Grimaldo, A. L. Morán, E. C. Gamez, P. Cairns, R. R. Palacio, 

and V. Meza-Kubo, "Promoting elderly-children interaction in 

digital games: A preliminary set of design guidelines," in CYTED-

RITOS International Workshop on Groupware, 2014: Springer, pp. 

169-176.  

Authorized licensed use limited to: TU Delft Library. Downloaded on May 27,2021 at 06:14:28 UTC from IEEE Xplore.  Restrictions apply. 

https://doi.org/10.1080/0144929X.2020.1829707


2475-1502 (c) 2021 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission. See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI 10.1109/TG.2021.3078834, IEEE
Transactions on Games

> REPLACE THIS LINE WITH YOUR PAPER IDENTIFICATION NUMBER (DOUBLE-CLICK HERE TO EDIT) < 

 
14 

[57] R. L. Mandryk, K. M. Gerling, and K. G. Stanley, "Designing games 

to discourage sedentary behaviour," in Playful User Interfaces: 

Springer, 2014, pp. 253-274. 

[58] GSMA, "Children’s use of mobile phones: A special report," 

GSMA, and the Mobile Society Research Institute within NTT 
DOCOMO, Inc. Japan, 2014. [Online]. Available: 

https://www.gsma.com/publicpolicy/wp-

content/uploads/2012/03/GSMA_Childrens_use_of_mobile_phone

s_2014.pdf 

[59]  J. Gião, J. Sarraipa, F. Francisco-Xavier, F. Ferreira, R. Jardim-
Goncalves, and M. Zdravković, "Profiling Based on Music and 

Physiological State," in I-ESA'16: Interoperability for Enterprise 

Systems and Applications, 2016: I-ESA 2016, pp. 1-12.  

[60] M. Prensky, "Fun, play and games: What makes games engaging," 

in Digital Game-Based Learning, vol. 5 (1), 2001, pp. 5-31. 
[61]  J. Zimmerman, J. Forlizzi, and S. Evenson, "Research through 

design as a method for interaction design research in HCI," in 

Proceeding CHI '07 Proceedings of the SIGCHI Conference on 

Human Factors in Computing Systems, San Jose, California, USA, 

493-502, 2007: ACM, New York, doi: 10.1145/1240624.1240704.  
[62] J. A. Fails, M. L. Guha, and A. Druin, "Methods and techniques for 

involving children in the design of new technology for children," 

Foundations and Trends® in Human–Computer Interaction, vol. 6, 

no. 2, pp. 85-166, 2013. 

[63] V. Nesset and A. Large, "Children in the information technology 
design process: A review of theories and their applications," Library 

& Information Science Research, vol. 26, no. 2, pp. 140-161, 2004. 

[64] J. Zimmerman and J. Forlizzi, "Research through design in HCI," in 

Ways of Knowing in HCI. Springer, 2014, pp. 167-189. 

[65] D. Schuler and A. Namioka, Participatory Design: Principles and 
Practices. CRC Press, 1993. 

[66] C. Harteveld, Triadic Game Design: Balancing Reality, Meaning 

and Play. Springer: Springer-Verlag London, 2011. 

[67] X. Fonseca, S. Lukosch, H. Lukosch, S. Tiemersma, and F. Brazier, 
"Requirements and Game Ideas for Social Interaction in Mobile 

Outdoor Games," CHI PLAY '17 Extended Abstracts, Publication of 

the Annual Symposium on Computer-Human Interaction in Play, pp. 

331 - 337, 2017, doi: 10.1145/3130859.3131304. 

[68] A. Sisarica, "Creativity support in games for motivated learning," 
Unpublished Doctoral thesis, 2015. 

[69] G. Zichermann and C. Cunningham, Gamification by Design: 

Implementing Game Mechanics in Web and Mobile Apps. O'Reilly 

Media, Inc., 2011. 

[70] K. Salen and E. Zimmerman, Rules of play: Game design 
fundamentals. MIT Press, 2004. 

[71] R. Garris, R. Ahlers, and J. E. Driskell, "Games, Motivation, and 

Learning: A Research and Practice Model," Simulation & Gaming, 

vol. 33, no. 4, pp. 441-467, 2002, doi: 10.1177/1046878102238607. 

[72] G. A. Gunter, R. F. Kenny, and E. H. Vick, "A case for a formal 
design paradigm for serious games," TheJournal of the International 

Digital Media and Arts Association, vol. 3, no. 1, pp. 93-105, 2006. 

[73] S. de Freitas and H. Routledge, "Designing leadership and soft skills 

in educational games: The e‐leadership and soft skills educational 

games design model (ELESS)," British Journal of Educational 
Technology, vol. 44, no. 6, pp. 951-968, 2013. 

[74] L. B. Sweeney and D. Meadows, The systems thinking playbook: 

Exercises to stretch and build learning and systems thinking 

capabilities. Chelsea Green Publishing, 2010. 

[75]  R. Hunicke, M. LeBlanc, and R. Zubek, "MDA: A Formal 
Approach to Game Design and Game Research," in Proceedings of 

the Challenges in Games AI Workshop, Nineteenth National 

Conference of Artificial Intelligence, San Jose, CA, 1722-1727, 

2004, pp. 1722-1727.  

[76]  Z. O'Shea and J. Freeman, "Game design frameworks: where do we 
start?," in Proceedings of the 14th International Conference on the 

Foundations of Digital Games, 2019, pp. 1-10.  

[77]  A. Mora, D. Riera, C. Gonzalez, and J. Arnedo-Moreno, "A 

literature review of gamification design frameworks," in 2015 7th 

International Conference on Games and Virtual Worlds for Serious 
Applications (VS-Games), 2015: IEEE, pp. 1-8.  

[78] J. Schell, The Art of Game Design: A Book of Lenses. Morgan 

Kauphann Publishers: Morgan Kauphann, 2008. 

[79] P. Ralph and K. Monu, "Mtda+ N–a Working Theory of Game 

Design," First Person Scholar, 2014. 

[80] R. Mellecker, E. J. Lyons, and T. Baranowski, "Disentangling fun 

and enjoyment in exergames using an expanded design, play, 

experience framework: a narrative review," GAMES FOR 

HEALTH: Research, Development, and Clinical Applications, vol. 

2, no. 3, pp. 142-149, 2013. 
[81] W. Walk, D. Görlich, and M. Barrett, "Design, dynamics, 

experience (DDE): an advancement of the MDA framework for 

game design," in Game Dynamics: Springer, 2017, pp. 27-45. 

[82] K. Werbach and D. Hunter, For the win: How game thinking can 

revolutionize your business. Wharton Digital Press, 2012. 
[83]  J. Kumar, "Gamification at work: Designing engaging business 

software," in International conference of design, user experience, 

and usability, 2013: Springer, pp. 528-537.  

[84] Y.-K. Chou, "Octalysis: Complete gamification framework," Acesso 

em, vol. 22, 2015. 
[85] S. Jiménez and F. Escribano, "Gamification model canvas," Visited 

on January, 2017. 

[86]  B. Morschheuser, J. Hamari, K. Werder, and J. Abe, "How to 

gamify? A method for designing gamification," in Proceedings of 

the 50th Hawaii International Conference on System Sciences 2017, 
2017: University of Hawai'i at Manoa.  

[87] S. Duarte. "Revisiting the MDA framework." 

https://www.gamasutra.com/blogs/LuizClaudioSilveiraDuarte/201

50203/233487/Revisiting_the_MDA_framework.php (accessed 

28th July, 2020). 
[88] Polansky. "On Genre and the Ludic Device." 

http://sufficientlyhuman.com/archives/1008 (accessed. 

[89] A. Järvinen, Games without Frontiers: Methods for Game Studies 

and Design. Saarbrücken: VDM Verlag (in English), 2009, p. 424. 

[90] X. Fonseca, "Location-Based Games For Social Interaction In 
Public Space," Doctoral thesis, TU Delft, 2021. [Online]. Available: 

https://doi.org/10.4233/uuid:9db1a0c4-89ba-4f9b-b32a-

47b7bca5b55e  

[91]  X. Fonseca, S. Lukosch, and F. Brazier, "Secrets of the South: A 
Location-based Game for the Development of 21st Century Social 

Skills and Promotion of Social Interaction," in Proceedings of 

DELbA 2020 - Workshop on Designing and Facilitating 

Educational Location-based Applications (DELbA 2020) co-located 

with the Fifteenth European Conference on Technology Enhanced 
Learning (EC-TEL 2020), Heidelberg, Germany, September 15, 

2020 2020, vol. 2685.  

 

Authorized licensed use limited to: TU Delft Library. Downloaded on May 27,2021 at 06:14:28 UTC from IEEE Xplore.  Restrictions apply. 

https://www.gsma.com/publicpolicy/wp-content/uploads/2012/03/GSMA_Childrens_use_of_mobile_phones_2014.pdf
https://www.gsma.com/publicpolicy/wp-content/uploads/2012/03/GSMA_Childrens_use_of_mobile_phones_2014.pdf
https://www.gsma.com/publicpolicy/wp-content/uploads/2012/03/GSMA_Childrens_use_of_mobile_phones_2014.pdf
https://www.gamasutra.com/blogs/LuizClaudioSilveiraDuarte/20150203/233487/Revisiting_the_MDA_framework.php
https://www.gamasutra.com/blogs/LuizClaudioSilveiraDuarte/20150203/233487/Revisiting_the_MDA_framework.php
http://sufficientlyhuman.com/archives/1008
https://doi.org/10.4233/uuid:9db1a0c4-89ba-4f9b-b32a-47b7bca5b55e
https://doi.org/10.4233/uuid:9db1a0c4-89ba-4f9b-b32a-47b7bca5b55e

