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Understanding Social Interactions in Location-based Games as Hybrid Spaces:

Coordination and Collaboration in Raiding in PokŽmon GO

ANONYMOUS AUTHOR(S)

The overlaying of physical spaces with digital information produces hybrid spaces, rede!ning peopleÕs experience of social interactions.

Location-based games (LBGs) with social components are a good case. Yet, the impact LBGs have on sociability remains under-

researched. In April 2020, the new in-person/remote raiding format in the LBGPokŽmon GOprovided a lens to explore peopleÕs social

interactions in hybrid spaces. We interviewed 41PokŽmon GOplayers to understand how players coordinate and collaborate for

in-person/remote raids and other social patterns. Our !ndings demonstrate that new social dynamics occurred: participantsÕ social

interactions highly rely on external social media groups bridging cyberspace and the physical world. In such external social media

groups, spontaneously formed leadership roles and mentor-mentee relationships demonstrate autonomy among players in the hybrid

space. However, we observed that the interoperability issue challenges peopleÕs experience. Overall, this work sheds light on the social

interactions in LBGs as hybrid spaces.

CCS Concepts:¥Human-centered computing ! Empirical studies in collaborative and social computing ; User studies.
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1 INTRODUCTION

The integration of the mobile web and global position system (GPS) blends our physical environments with a digital

layer of location-based information as a mobile interface [11], blurring the borders of traditional cyberspace and physical

space. This advancement formed what de Souza e Silva [2017] termed Òhybrid space,Ó which enabled novel locative

media to emerge. An important examples of locative media is the location-based game (LBG). LBGs (e.g.,PokŽmon

GO, Pikimin Bloom, Ingress, etc.) support players with locative information through mobile devices and allow them

to play across physical and digital spaces simultaneously [3]. This new format of locative gaming has attracted huge

commercial attention. Indeed, it was valued at $3 billion in 2020 on the global market and is expected to expand to a

worth of $30 Billion By 2028 [52]. At the same time, the area of LBGs as hybrid spaces has become a frequently discussed

topic in academic literature [3, 13, 38]. As de Souza e Silva [2017] observed, new social possibilities and communication

patterns occurred in the LBGs as hybrid spaces dramatically changed peopleÕs social interactions.

In the !eld of LBGs, extant research has tried to understand how LBGs in"uence peopleÕs interactions with their

surroundings in the context of urban planning [34, 51, 54], mobility in municipal environments [12, 27, 65], and human

territoriality [ 47, 48]. Overall, the majority of research has tended to focus on person-to-place interactions while

Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not
made or distributed for pro!t or commercial advantage and that copies bear this notice and the full citation on the !rst page. Copyrights for components
of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to
redistribute to lists, requires prior speci!c permission and/or a fee. Request permissions from permissions@acm.org.

© 2018 Association for Computing Machinery.
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overlooking person-to-person interactions, which is a key aspect of social interaction as the process of Òsocial exchange

between individualsÓ by its de!nition [26].

In recent years, research has emerged that explores how LBGs a#ect peopleÕs social interactions against the social

constraints during the Covid-19 pandemic [6, 20, 22, 40]. Related works have focused on understanding the relationship

between LBG players and their social interactions from various aspects such as well-being [35, 41], safety [7], social

connection [25, 53, 61], etc. Generally speaking, previous studies found that LBGs can both positively and negatively

impact peopleÕs social life by strengthening their social ties [25], and supporting wellness and physical health [5, 35, 41]

but might threaten their safety and privacy [7, 66]. Therefore, it is necessary to understand how LBGs as hybrid spaces

could in"uence peopleÕs beliefs, perceptions, and behaviors in social interactions.

In PokŽmon GO, the new in-person/remote raiding format (launched in April 2020) provides a lens for peopleÕs

social interactions in a hybrid space. To be clear, raiding inPokŽmon GOis a multi-player task where the goal is to

defeat the NPC called ÒRaid BossÓ in Raid Battles, which include complex social interactions (i.e., coordination and

collaboration) [6]. The new in-person/remote raiding format allows players to join Raid Battles from any location,

transforming the previously solely co-located in-person play format into large-scale international social interactions in

the hybrid space. Thus we interviewed LBGPokŽmon GOplayers (N=41) and analyzed their lived experiences in the

new in-person/remote raiding format to understand peopleÕs social interactions in LBGs as hybrid spaces. We explore

the following research questions: 1) How do players coordinate and collaborate in the new in-person/remote raiding

format in LBGPokŽmon GO? 2) What factors in"uence peopleÕs participation and social interactions in such a hybrid

space?

As previous research (e.g., [6, 54]) suggests, !ndings in LBG-related studies are not only related to one speci!c LBG

but can be applied to other LBGs.Additionally, we focus on social interactions, which are key for all hybrid spaces

[11, 39]. Hence, we will discuss how to apply lessons learned from the social interactions of LBGs to broader contexts of

hybrid spaces.To this end, our results are not only related to raiding inPokŽmon GObut can be applied in the broader

context of LBGsand even radiate to other hybrid spaces of non-gaming contexts.Overall, the main contributions of

this paper include:

(1) An updated understanding of LBGPokŽmon GOplayersÕ lived experience with an emphasis on person-to-person

interactions in the new in-person/remote raiding format. Before the in-person/remote raiding format, raiding

parties were small groups of less than 20 local players [2]. Still, hybrid social communities now embrace a larger

number of players worldwide. We present newly identi!ed social dynamics in the hybrid community.

(2) An understanding of the user experience issues occurred when players leveraged third-party applications to

communicate in thePokŽmon GO-created hybrid space. We a$rmed that the lack of interoperability causes the

issues, and the interoperability issues would cause more severe consequences in hybrid spaces than in purely

virtual spaces.

(3) Design implications for the future design of LBGs and other hybrid spaces.

In the following section, we provide an overview of related literature on the social interactions of LBGs as hybrid

spaces and provide a brief background of raiding in digital gaming. Following this, we describe our methodology,

including participantsÕ recruitment, interview protocol, and data analysis. We then present our !ndings, highlighting

playersÕ beliefs, perceptions, and behaviors while coordinating and collaborating in the LBGs. Finally, we discuss our

!ndings and conclude the study with limitations and future research avenues.
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2 BACKGROUND

2.1 The sociability of Location-based Games as Hybrid Spaces

LBGs are a type of gaming that allows players to play in physical places while players are supported by locative

information via mobile devices in digital space [3]. As such, LBGs merge the physical and digital space into what has

been termed Òhybrid realitiesÓ [14]. With the nature of Òhybrid reality,Ó the rise of LBGs accompanied the convergence

of the physical and cyber spaces to a Òhybrid spaceÓ [11], enabled by nomadic technologies [11]. LBGs created Òhybrid

spacesÓ are Òphysical environments overlaid with digital and location information that can be accessed with suitable

mobile devicesÓ [46]. For instance, when playing traditional online gaming, such as World of Warcraft (WoW) [23] and

League of Legends (LoL) [28], players mainly interact through online chat rooms and digital avatars. In contrast, LBGs

such asPokŽmon GO[43] enable players to interact with gaming narrations in digital space located in their physical

surroundings (i.e., concrete places and other players in person).

As de Souza e Silva and Delacruz [2006] observe, through the convergence of the physical and digital spaces into a

hybrid space, we are experiencing changes regarding social interactions. Importantly, sociability and communication

patterns within these environments are under-explored. Echoing de Souza e Silva and DelarcruzÕs argument surrounding

the Òchanges regarding sociability in hybrid spaces,Ó Ulysses et al. [2020] observed a series of new opportunities for

sociability occurred in hybrid space, such as the creation of additional social networks, external social media groups

and physical gathering in the city. They reasoned that the new social opportunities took advantage of the location

awareness of LBGs. Here, they focused on discussing how these new social possibilities might impact urban practices.

To be speci!c, the emergence of hybrid spaces in"uenced how players interact with and perceive the city, and so is

relevant to urban governance and managemen[51]. Besides the context of urban planning, as playersÕ perception of

urban space and mobility is hugely in"uenced by LBGs, Òhuman territorialityÓ is expressed through their interactions

with places [47]. Such Òhuman territorialityÓ refers to the behavior in which humans claim space as their own with

exclusiveness and state this claim to others [29].

As noted above, LBGs are distinguished from traditional online gaming by introducing physical place as a new layer

besides digital space. Extant research, however, has mainly focused on the physical side of LBGs but has not thoroughly

considered the interconnection of physical places and digital spaces. As its de!nition implies, hybrid space is not a

simple addition of the physical place and digital space; instead, it is a product of Òinterrelations and entanglements

between spacesÓ [54]. In other words, LBG as a hybrid space is a complicated whole formed by the collision of the two

spaces, where the materials and information of the two spaces are mixed and presented with the interwoven e#ect. To

this end, better understanding the sociability of LBGs requires equal attention to the two places and viewing them as

an interconnected whole.

Additionally, extant research has tended to focus on person-to-place interaction in the context of LBGs. Yet, insu$cient

work has been done to understand person-to-person interactions. For instance, playersÕ experiences of communicating in

external social media groups and in physical gatherings are unknown regarding their behaviors, beliefs, and expectations.

By de!nition, we argue that social interaction is the Òsocial exchange between individualsÓ [26], where person-to-person

interaction is an emphasis. To this end, our study demonstrates an understanding of social interactions with an emphasis

on person-to-person interaction to expand the knowledge of sociability in LBGs as hybrid spaces.
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2.2 Social Interactions of Location-based Games

Social interaction, considered one of the core elements in multiplayer gaming by de!nition [56], has long been discussed

in the traditional online gaming context [18, 24, 33]. In online multiplayer games, however, without forming active

social interactions and social capital among players [6], the limited interactions make players feel lonely being Òalone

togetherÓ [19, 60]. Unlike online digital gaming, location-based games (LBGs) introduce co-located play, allowing

players to interact with each other face-to-face and online. To be speci!c, complex collaborative tasks in LBGs, such as

raiding in PokŽmon GOand forming teams inIngress, facilitate social interactions among players both online and in real

life (IRL). In addition, such social interactions are not only in the ludic environment, Òexternal interactionsÓ such as

Òhanging outÓ derive among players beyond the gaming context [6, 37].

Extant research has frequently discussed how LBG can in"uence their players and even people who do not play the

games in the context of social interactions. Especially since the outbreak of the COVID-19 pandemic, an area of interest

has emerged regarding how LBGs in"uence peopleÕs social interactions against situations that are socially constrained

[6, 20, 22, 40]. Generally, previous studies focused on exploring the relationship between LBG players and their social

interactions in LBGs from various aspects (e.g., well-being, safety, social connection, etc.). Speci!cally, the literature

highlights the following phenomena:

(1) Social interactions in LBGs can support playersÕ sense of social connections: help social withdrawal [61],

maintain friendships, and strengthen relationships among family members [25].

(2) Social interactions in LBGs can support playersÕ mental and physical health by encouraging them to go out and

interact with people [35, 41].

(3) Social interactions in LBGs might threaten playersÕ safety IRL (e.g., being stalked or harassed), especially when

interacting with strangers [7].

The previous works demonstrated that LBGs could positively and negatively impact peopleÕs social life, highlighting

the necessity to understand the mechanisms behind these phenomena. Nonetheless, due to the lack of in-depth

observation of individual playersÕ social interactions in and out of the ludic environment, understanding playersÕ lived

experiences of social interactions (such as behaviors, beliefs, and issues encountered) in LBGs remains nebulous. For

instance, Eklund [2015] conducted a survey (N=2611) and mapped out the patterns of players with di#erent co-players

(i.e., family, friends, and strangers), but playersÕ motivations and behaviors to interact with di#erent groups have not

been fully revealed. Additionally, some studies have reported the aforementioned externally derived social interactions

of LBG (e.g., hanging out with in-game friends) [6, 37]. Yet, how players of LBG expand their social interactions

beyond the gaming context remains under-explored. Consequently, in our study, we observe and analyze playersÕ lived

experiences of social interactions in and out of LBGPokŽmon GOto reveal their motivations and beliefs behind the

super!cial phenomena.

2.3 Raiding in Digital Gaming

Raiding is a gaming format that requires two and more players to coordinate and collaborate for a common goal in

the game [6]. This format exists in many traditional online digital gaming, such asWoW [23] and Everquest[36]. And

some studies have been done regarding social interactions in raiding. Generally speaking, raiding is a collaborative

organizing activity among multiple players and thus has long been an arena for observation of social interaction in

the literature [62]. As mentioned above, social interaction is limited in traditional online gaming [19, 60] mainly due

to the lack of synchronous communication. For instance, inWoW, players communicate through asynchronous chat
4
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tools in guilds which challenges their active social interaction during raiding coordination and feeling Òalone togetherÓ

[19]. Additionally, how leadership activities emerge into social interaction has been discussed in the context of raiding.

Leadership is crucial in team forming [10], decision-making [4], and raiding outcomes [49].

Unlike traditional online gaming, raiding in LBGPokŽmon GOallows players to meet and play in physical locations,

where social interactions also occur in the concrete world. Raiding inPokŽmon GO, launched by Niantic in 2017, is a

group of players (ranging from two to twenty) endeavoring to defeat and capture an NPC called Boss PokŽmon. Raid

Battles occur in Gyms (virtual infrastructures on the game map overlaid on landmarks of the real world) frequently

every day and have four tiers of di$culty, with additional tiers available during special events. The higher the di$culty,

the stronger the Boss PokŽmon, and the more teammates are needed to win.

Completing a Raid Battle consists of the following steps (see Figure1):

(1) Find a Raid Battleby searching the nearby in-game map or getting an invitation from in-game friends, no

matter how far away you are from the Raid Battle.

(2) Enter the Lobby and prepare for the battle. A lobby is a virtual place where players wait for each other to get

ready, invite more friends and pick six PokŽmon to raid in the battle.

(3) Players can tap for Attack and swipe for Dodge on their mobile screens to !ght against the PokŽmon Boss.

Attack damage by players in a team will work together to defeat the PokŽmon Boss.

Fig. 1. Steps to complete a Raid Ba!le (interfaces from [45])

Originally, all players had to gather near the GymÕs physical locations where Raid Battles occur to raid. However,

to alleviate the impact of the COVID-19 pandemic, Niantic introduced remote raid passes inPokŽmon GOon April

15th, 2020 [44]. With a remote raid pass (which can be purchased in-game), players can access Raid Battles from

wherever they are physically located.To be noted, at least one player battling in person is required to launch the raid,
5
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and only in-person players at a Raid Battle are able to invite friends to join them.This new feature created the new

in-person/remote raiding play mode: besides raiding in-person, players can raid remotely, making remote raid (i.e., a

raid containing players joining remotely from separated physical locations) a new option besides in-person raid (i.e., a

raid with players all gathering in the Gym). For instance, in Figure 2, three players raided in person and waited for

more remote teammates to join them. ThePokŽmon GOraiding environment creates a Òcomplex, "uid, large-scaleÓ

experience for millions of all-age grouped players across multicultural communities around the world [6].

Fig. 2. Three players raiding in person teamed up with other remote players

Compared to the raiding in traditional online gaming, social interaction is di#erentiated in LBGs as hybrid spaces.

More speci!cally, the aforementioned Òhybrid realityÓ raiding in LBGs formed complex environments for social

interactions [6]. For instance, in online gaming, players coordinate and participate in raiding in digital space Òonline

together.Ó But in LBGs, such as the in-person/remote raiding inPokŽmon GO, players interact in a hybrid space: they

communicate with remote players online and in-person players in the real world. In other words, raiding in LBGs is

an environment that merges social interaction into a hybrid space. Thus, it could be an arena to observe the social

interactions in hybrid spaces by observing LBG playersÕ lived experiences. Unfortunately, because raiding in LBGs is

relatively recent, little work has been done to understand its person-to-person social interactions in-depth. In 2019,

Bhattacharya et al. [2019] conducted an online survey (N=510) and interview (N=25) in gamic environments using

PokŽmon GOas a case study. They gained an empirical understanding of how people coordinated and collaborated in

small groups (less than twenty people) for raiding inPokŽmon GO. However, their study was conducted before the
6
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introduction of remote raiding, and the in-person/remote raiding format signi!cantly changed how people engage in

the raiding and interact with others. When raiding was solely in-person, in most cases, playersÕ social interactions

were sequentially independent in two spaces (i.e., digital space and physical place) or did not happen in digital space.

That is to say, they coordinate in digital space !rst and then meet IRL to raid; otherwise, they do not pre-organize

online but meet IRL directly [6]. However, in the new in-person/remote raiding format, face-to-face communications

IRL and online communications are entirely interwoven in the hybrid space. This evolution means the boundary of

physical place and digital space is becoming more blurred, and how that might in"uence peoplesÕ social interactions is

unknown yet. Nevertheless, Bhattacharya et al.[2019] sca#old our study in several ways. First, they examined raiding

in PokŽmon GOas a reasonable arena to observe peopleÕs social interactions, including coordination and collaboration.

Next, they revealed the existence of social media groups on third-party applications for raiding coordination, such as

WhatsApp and Discord. After this, they showed that the !ndings inPokŽmon GOcould be applied to other LBGs[6].

Thus, we work on the in-person/remote raiding format inPokŽmon GOto gain an updated understanding of peopleÕs

social interactions, including coordination and collaboration in the hybrid space.

In sum, this literature review demonstrates that in the context of LBGs, new social possibilities can dramatically

in"uence peopleÕs social behaviors when interacting with places and other individuals [54]. But there are insu$cient

studies that explore this area. The majority of studies focus on either 1) demonstrating the phenomena of how LBGs

can in"uence peopleÕs social interactions while not analyzing the mechanisms behind them (e.g., how do players make

decisions in social behaviors such as teaming up?) or 2) person-to-place interactions and rarely touch the person-to-

person interactions. To this end, peopleÕs perceptions and behaviors during social interactions in hybrid spaces remain

nebulous. Our study aims to address this lacuna by examining the new player interactions usingPokŽmon GOraids. The

reason is twofold: 1)PokŽmon GOas an LBG with the aforementioned large-scale community, it is necessary to update

the knowledge of playersÕ experience. 2) a thorough understanding of person-to-person interactions in thePokŽmon GO

raiding format could apply to other LBGs, so we can advance the knowledge of social interactions in hybrid spaces and

make implications for other LBGs and hybrid spaces design.

3 METHODOLOGY

3.1 Participants

After obtaining IRB approval in January 2022, we began recruiting via the subreddit r/PokŽmongo. People interested in

sharing their experiences in the new in-person/remote raiding format were invited to book an interview slot via the

online scheduling website1. We allocated 60 one-hour slots for interview appointments that participants !lled within a

day of posting the recruitment information to Reddit. Participants were rewarded with aPokŽmon GOgift code valued

at $10 upon the completion of the interview. In the end, 41 participants (14 female and 27 male) aged from 20 to 65 and

residents in eight countries on multiple continents, with the majority living in the US (see Appendix A, Table 1 for

demographic details), completed the interview. All our participants (41/41) are veteran players ofPokŽmon GO, reaching

the game level of 39 and higher, and seven were at Level 50 (the maximum level to the interview date). In addition, all

participants began to raid before the release of the remote raiding experience in 2020 and engaged in both in-person

and remote raids, which means they experienced the evolution of the game from solely in-person mode raiding to the

in-person/remote raiding format.

1youcanbook.me
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3.2 Interviews

All interviews were conducted online via Zoom, and all sessions were audio-recorded by the !rst author for transcription

purposes. Before recording, we obtained permission from the participants after precisely informing them of the study

context and interview topics. We supplied a participation reward in the form of aPokŽmon GOgift code valued at $10.

The interviews were semi-structured to gain in-depth data on participantsÕ lived experiences of social interactions in

the in-person/remote raiding format.Each interview took between 45 minutes to one hour to complete.According to the

research aims, we listed initial and open-ended questions (See Appendix B) from several aspects: 1) social demographic

questions including gender, age, and citizenship; 2) general information regarding raiding inPokŽmon GOsuch as game

level, !rst time to raid, raiding frequency, and so on; 3) raiding experiences in the new in-person/remote raiding format,

including but not limited to their coordination and collaboration experiences.Speci!cally, we asked questions such as

ÒIn your opinion, what is the di#erence between the two kinds of raiding format (i.e., pure in-person raiding format

vs. in-person/remote raiding format) regarding the raiding coordination?Ó and ÒWhen you do remote raids how do

you communicate with the players that raid in person? And if you raid in person and how do you communicate with

co-located/remote players?Ó Additionally, we asked questions like ÒHave you made any new friends while raiding?

Do you hang out with people you met during raiding outside raiding?Ó and ÒHave you had people that you raid with

remotely becoming friends and discussing things beyond the game?ÓDuring the interview, participants were asked

follow-up questions like ÒWhyÓ to explain their statements and ÒHow/whatÓ to raise examples to articulate their

opinions. For instance, when participants mentioned their preference for which raiding mode, they were asked, ÒWhy

do you prefer in-person raids (or remote raids) more?Ó ÒWhat do you dislike about in-person raids (or remote raids)?Ó

and Òwhat issues did you encounter during raiding remotely/in person?Ó As such, semi-structured interviews allowed

our participants to share their experiences and perceptions freely [9]. At the same time, we took notes for each interview

to reinforce the analysis.

3.3 Analysis

While conducting interviews, we began an initial analysis, reviewing audio recordings and interview notes. After

completing forty-one interviews, we elected not to recruit more participants as we achieved thematic saturation.After

the completion of 41 interviews, audio recordings have been automatically transcribed by the transcription service

Otter.ai. Following this, all transcriptions were manually corrected by the !rst author. This was done by listening

to recordings while reading through concomitant transcriptions. During this process, we anonymized the names of

places mentioned and pseudonymized participantsÕ names while retaining non-verbal information such as laughter and

hesitation. Transcripts and notes were then uploaded to the professional qualitative analysis software Nvivo 12 [50].

Moving forward, We utilized inductive thematic analysis[8]. This process involves three main stages:

¥ Data Familiarization. In the data familiarization phase, we read and corrected all interview transcripts adding

memos where appropriate.

¥ Create codes. We coded phrases and sentences related to our research aims as initial codes in each transcript. In

the !rst cycle of coding, we used in vivo coding. We generated a list of codes during this phase: Òcoordination

and collaboration,Ó ÒI changed my raiding time,Ó ÒI prefer in-person raids,Ó etc. We used the pattern coding

method in the second cycle to categorize and re!ne codes. We collated codes generated in the !rst cycle into

relevant topics. And we also generated new codes (e.g., Òfamiliar peopleÓ) around playersÕ preference for raiding

collaboration.
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¥ Find and re!ne themes. Constructing potential themes inductively and collocating relevant codes into these

potential themes. To search for themes, we built an initial theme map (See Appendix C) with potential themes

and sub-themes. Then they were revisited and re!ned by the !rst author through discussions with the second

and third authors. We removed the Òsocial activities go beyond the raiding contextÓ in the !nal themes because

it is not directly related to the new in-person/remote raiding format but acts as a result of the extended social

groups in LBGs. The !nalized themes are the titles of the Finding section (See Figure 3).

Fig. 3. Theme map

4 FINDINGS

4.1 PlayersÕ higher raiding frequency a!er the introduction of remote raids

4.1.1 Added flexibility for convenience. Before the introduction of remote raids in response to the COVID-19 pandemic,

all players (41/41) who experienced pre-pandemic in-person raiding reported they played much fewer Raid Battles
9
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compared to the pre-pandemic stage. However, soon after Niantic released the remote raiding option months later,

most players (32/41) began to engage in Raid Battles more frequently. Arthur and Dara said the following after they

experienced raiding remotely during the pandemic:

ÒBefore COVID-19, I raided every day. [...] Our city was locked down for several weeks, so I couldnÕt go

out to do in-person (raids). After we had remote raids, I did a lot of remote raids at home. [...] I would

say my raid participation probably went up during the COVID-19 in terms of remote raids because it

makes it (raiding) more accessible.Ó (Arthur, level 44)

ÒI started raiding around 2018, and I raided so hard [laugh]. [...](Compared to the pre-pandemic stage),

IÕd say I raid may be about the same or even more, but it is slightly di#erent because I do raid in person

less, but more remotely. [...] IÕm not getting out as much as I used to, but IÕm probably raiding about the

same amount or even more.Ó (Dara, level 43)

Arthur and Dara show a consistent passion for raiding, but sadly the impact of the pandemic restricted them from

engaging with this aspect of the game in person. Therefore, the introduction of remote raids provided players with

opportunities to raid at home, allowing players like Arthur and Dara to raid more.

4.1.2 Stimulated player curiosity. However, some players (6/41) did not show a consistent passion for raiding, but the

introduction of remote raids attracted them back to Raid Battles. Take Chris (level 50), for example. He said that he

started raiding from the day it was released in 2017; however, he began to be Òon and o#Ó after the !rst year of raiding

because he was getting bored of the game format. But when remote raids came out, he began to raid again Òout of

curiosityÓ and engage in Raid Battles more frequently:

ÒDuring the pandemic, my friend told me the remote raid was out. Then I re-downloaded the game for

the new thing (i.e., remote raids). I have never tried raiding remotely. I heard that we could raid with

people in another country. That would be incredibly cool. I was curious about the new mechanism.

Then I had my !rst remote raiding experience and raided more and more.Ó (Chris, level 50)

4.2 PlayersÕ raiding behaviors: unchanged and changed

4.2.1 Unchanged gaming strategy. Given that all players experienced in-person raids and remote raids, we asked players

to describe how their raiding experiences changed following the introduction of remote raids. Jacob (level 37) described

his experiences through a series of behaviors:

ÒI watch youtube videos and read Niantic blogs to check the information about the PokŽmon boss I will

meet. [...] So I can decide which types of PokŽmons. For example, if we face Rayquaza (a dragon/"ying-

type PokŽmon boss), I need to use ice-type PokŽmons. [...] Though attack damage is reduced when

raiding remotely, it does not matter much. I still dodge and tap on my screen, whether (raiding) in

person or remotely. The raid itself did not change much (upon introducing the remote raids) to me.Ó

(Jacob, level 37)

Jacob used Òraid itselfÓ to describe his behaviors of attacking the raid PokŽmon bosses (i.e., getting information

about the opponent, choosing the proper PokŽmons, and operating on the screen), which was barely in"uenced by the

introduction of remote raids. Most players in our study (35/40) reported their Òraid itselfÓ behaviors barely changed.
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4.2.2 Changed raiding environments and time. However, except for the Òraid itself,Ó we observed that playersÕ raiding

experience did change considerably regarding playing environments. Once raiding remotely became an option, players

did not have to be physically located near gyms where Raid Battles occur. Instead, they could stay far away from the

physical gyms and join the Raid Battles with remote passes. In our study, all players raided remotely more frequently

than in-person; most (38/41) players joined Raid Battles at home alone, and the rest raided in their workplaces (other

than home). In other words, playersÕ raiding environment shifted from outdoors to mainly indoors in terms of the

physical locations. Reacting to this, Alice (level 44), who worked from home during the lockdowns, felt it was Òso quietÓ

when raiding remotely at home:

ÒI used to raid with a group of friends, we high !ve when we won the battle. [...] We raided in the parks

and were a bit noisy sometimes. [laugh] When remote raids came out, fewer and fewer people went

out, and we stayed at home. [...] When I raid remotely, I stay at home alone. It is just too quiet.Ó (Alice,

level 44)

For Alice, besides the outdoor to indoor alteration, her raiding environment changed in terms of the atmosphere.

Remote raids separate co-located player groups into single players in di#erent physical locations, which moved the

raiding environment from ÒloudÓ as a group to ÒquietÓ alone. Unlike Alice, Nick still got some opportunities to raid in

person and also felt the Òcool downÓ in his raiding environment:

ÒNow, I still do some in-person raids, but things are di#erent. [...] Only a few people raid in person as

frequently as before. They played more remotely. Usually, only two or three players, including me, raid

in person. Others join remotely. [...] I do kind of miss being able to raid in a big group in person. We

were excited about being together, running from this gym to another, (and we were) very active. I can

not say I have less fun now, but my feeling cools down a bit.Ó (Nick, level 50)

In addition, we observed that the mechanism of remote raids changed some playersÕ raiding time. As mentioned in

the background, Raid Battles appear in gyms around 8-9 a.m. and stop around 9 p.m. local time. However, when given

access to remote passes, players can join a Raid Battle in additional time zones. As such, remote raids allow players

more opportunities to raid, especially for Ònight owlsÓ and people doing night shift jobs. In other words, remote raids

extended the playing time, just as Melody (level 42) and Joanne (level 50) said:

ÒI work at night. [...] It was di$cult for me (to raid) because most raids happened while I was sleeping.

[...] Now, if the raids are no longer available in my time zone, I will remotely join it from someone else

in another region.Ó (Melody, level 42)

ÒWith the remote raids, I would say the biggest change to my schedule is that I probably do more raids.

I would raid more at night or in the morning because IÕve got international people I can raid with.Ó

(Joanne, level 50)

4.3 PlayersÕ choice: in-person raids or remote raids

As mentioned, most players in our study joined raids remotely from their homes and did so more frequently than in

person. However, this does not necessarily mean players prefer raiding remotely over in-person raiding. We observed

that preferences between the two raiding modes were evenly distributed among individuals: nearly half (19/41) of

participants in our study preferred raiding in person, while a similar number of participants (16/41) preferred raiding

remotely; the rest of them (6/41) were not able to decide.
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Interestingly, these players usually started with Òit is hard to choose because I like both of themÓ or ÒI like both,

but I prefer. . .Ó when we asked players to discuss how they like and dislike both modes while making decisions about

their preferences. This stance implies that players valued the bene!ts of both raiding modes. Take Sara (level 50) and

Nick (level 50), for example. Sara preferred raiding in person for its Òreal-life interaction with places and other players.Ó

Still, she also appreciated the time "exibility of raiding remotely, which allows her to raid 24/7 without raiding time

restrictions of her local place. And Timmy, who preferred to raid remotely because it supported him in collecting

PokŽmon bosses he wanted globally, still believed raiding in person with others in the physical gyms is exciting.

For players who preferred raiding remotely, we observed that they mentioned their eagerness to win the battles in

the game extensively. Timmy (level 49) highlighted his goal is to collect Òuseful PokŽmonsÓ so he could Òdo well in the

Raid Battles.Ó He explained how raiding remotely helped him reach the goal:

ÒMy main goal is to collect useful PokŽmons. [...] A useful PokŽmon can help me do well in the Raid

Battles. People in the community would discuss which PokŽmons were powerful and which were not.

And some useful PokŽmons are not available in my region but are available in another country. So

raiding remotely de!nitely helped a lot in this case.Ó (Timmy, level 49)

Other players frequently described remote raiding as Òmore convenientÓ when rationalizing their raiding preference

for remote raids. Players who prefer raiding remotely enjoyed the feeling of staying at home:

ÒRaiding remotely means you do not have to walk to the gyms, can comfortably stay in your apartment,

and can play in your coach. You have worries about the bad weather because you do not need to go

outside. It is convenient to me.Ó (Oleguer, level 43)

ÒI prefer to raid remotely at home. Raiding remotely is much more convenient. I do not need to walk to

the gym and stand there waiting for others. To start a new Raid Battle, I do not have to move to the

next gym.Ó (Jacob, level 37)

Quite the opposite of Jacob and OleguerÕs opinions, Dave and Stacy preferred raiding in person because they could

go out and explore their physical surroundings by moving around the gyms, as they mentioned:

ÒI mean, I traveled a lot. When I go to a (new) city, I will raid nearby. That is sort of my way to know

new places.Ó (Dave, level 45)

ÒIt is always fun to see what is happening around me. Though I have been to the parks hundreds of

times, looking at them at di#erent weathers, seasons, with di#erent people is still interesting.Ó (Stacy,

level 50)

Besides being able to interact with outdoor physical surroundings, raiding in person could provide opportunities for

face-to-face interaction, especially in pre-pandemic stages. Alicia and Adam preferred raiding in person because they

like interacting with people and had many good memories of raiding in person:

ÒI like interacting with people, so I prefer raiding in person. [...] I have many good memories of going

to fests of raid days and being in person. [...] And those are a lot of fun when youÕre with a group of

friends or a family.Ó (Alicia, level 45)

ÒVery few things would have ever been as fun as driving around all day and doing the raids together

with other players.Ó (Adam, level 50)
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4.4 PlayersÕ coordination and communication challenges

4.4.1 ÒMust-haveÓ : 3rd party applications. When talking about raiding coordination, our study found that all participants

(41/41) mentioned it became Òmore complicated,Ó but they Òstill can handle it.Ó All of them were using third-party

applications to assist this process. Third-party applications are a Òmust-haveÓ for coordinating remote raids because

there are no in-game communication features (e.g., messaging and chats). Co-located communications are hindered

when players are separated in di#erent locations.

The Discord server was the most common choice of third-party application by most players (34/41). Compared to

other messenger applications mentioned, such as Telegram and Whatsapp, Discord is designed to build larger online

communities and protect usersÕ privacy without sharing contact details such as phone numbers. Besides messenger

applications, some participants (8/41) mentioned using automatic raid coordinators such as Poke Genie and Poke

Raids. These applications match players randomly into a remote raid. For Kelly, without forming a community, raids

coordinated by Poke Genie and Poke Raids are Òone-time businessesÓ and became a backup option. Similarly, Sara

wishes she could Òbuild up that relationshipÓ with people who raided together so they may raid together again:

ÒI !rst tried Discord to reach out to people in the community before using Poke Genie. . . Because I

can never know whom I was raiding with (in a raid coordinated through Poke Genie). It is a one-time

business. Raid and leave. That is weird. I wish I could send gifts to my teammates and connect. So you

see, Poke Genie is my backup option.Ó (Kelly, level 39)

ÒSome of the other apps like Poke Raid, Poke Genie, some of them have you can join a raid but they donÕt

have the communication component, [...] it would be nice to be able to keep those relationships with

those people that youÕre doing a raid with to build up that friendship, knowing that, youÕre interested

in raiding, I am too. I will continue to invite you to raids and have people that are kind of on standby.Ó

(Sara, level 50)

Though third-party applications compensated for the lack of communication features in-game, players encountered

some issues. The typical process for players to join a raid through third-party applications includes four steps: add

friends inPokŽmon GOby sending/receiving friend codes, sending/receiving raid invitations, joining the lobby, and

waiting for the battle begins. For example, Alicia uses the Discord server to coordinate raids, and she has to complete

the following actions to get ready for a remote raid:

ÒWith Discord, if you have the person already [as] friends, awesome. They just sent the invitation. If

not, theyÕll add you and then send over the invitations.Ó (Alicia, level 45)

4.4.2 Inconvenience of 3rd party application usage. As mentioned by more than half of the players (27/41) in our

study, it is inconvenient to swap between applications (i.e., third-party applications andPokŽmon GO) to complete

the coordination. This could be an extra operation burden for players like Melody (level 42) and Martin (level 50)

complained:

ÒI am really bad at multitasking. Copying and pasting playersÕ handles, swapping between apps is

di$cult for me.Ó (Melody, level 42)

ÒBecause you need to swap and switch back and forth between di#erent apps because you need to copy

some codes and paste them. I think itÕs inconvenient.Ó (Martin, level 50)

Still, the delay in loading the game after swapping between applications can interrupt their experience, as Neil

described:
13
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ÒI do !nd that inconvenient, especially because thePokŽmon GOapp where if I back out, switch over to

another app and then switch back intoPokŽmon GO. ItÕll essentially reset the app, and I have to wait

through the loading screen to enter up. Sometimes it does get frustrating.Ó (Neil, level 48)

Some players mentioned the accessibility issue. Dhan mentioned he was unaware of any third-party applications

and joined the Discord group after a friend told him:

ÒI donÕt think most people who play the game would be in Discord at the very beginning. They wonÕt

even know about it. ItÕs only the people who really search to like to join the communities and know

about it. And only the minority of them in Discord and (other third party applications like that) have

the bene!ts of that.Ó (Dhan, level 50)

Because there is no guide in the game for users to download any third-party applications, it was a secret and hidden

path. Joining a community on a third-party application means a player can connect to more local and international

players and access more raids. This fact makes players who have not joined communities on third-party applications

less prioritized, which causes the accessibility issue.

Furthermore, all players mentioned that they communicate with in-person and remote teammates in di#erent ways.

Speci!cally, in-person players usually talk to each other rather than text in social media groups. This way, remote

players can only get involved in very limited conversations. As Joel mentioned, he felt talking is much more convenient

than typing during raids and so he and his friends do not communicate with remote players:

ÒUsually, we donÕt communicate with them because it is inconvenient during raiding. LetÕs say, 10 of us

jump into the raid (in person), then, you know, ten more people will jump in remotely and we donÕt

communicate with them at all. We just chat with the in-person friends.Ó (Joel, level 44)

4.5 PlayersÕ collaboration: playing with strangers but preferring familiar people

During raiding coordination, teaming up is an indispensable step for all players. Before the introduction of the remote

raids, all players raided with ÒlocalÓ players, including families, friends, people in the neighborhood, and strangers. It is

worth noting that, for players, ÒstrangersÓ referred to people who show up in the lobby without pre-organization and

raiding together for the !rst time. When players raid in person, ÒstrangersÓ can easily transform into friends in-game.

Just as Caenin mentioned, ÒitÕs super easy to add friends, just scan a QR code and go.Ó

When remote raids came out, most players noticed the expansion in team member options: with a remote pass,

players can join raids with ÒlocalÓ players or/and Ònon-localÓ (i.e., remote) players. Remote players include families and

friends in other locations and strangers whom players may never be acquainted with in real life (IRL).

We observed that all players did not mind having remote players in raids, including strangers. As Kelly explains

follows:

ÒWe donÕt mind people joining remotely from anywhere else in the world because we know that some

people canÕt come out. So we donÕt mind people joining in remotely [...] you know, it helps us out as

well because thereÕs quite a big group if more people join. So itÕs easier for us to win. And it gets Raid

Battles done quicker as well.Ó (Kelly, level 39)

But the majority of participants (37/41) in this study claimed that they preferred to raid with Òfamiliar peopleÓ rather

than Òstrangers.Ó Liz joined two Discord groups that contain both ÒlocalÓ and Ònon-local players,Ó but she still tends to

raid with friends and families:
14
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ÒEver since remote raiding has come out, I usually raid with family who has joined, with friends who

live far away from me. ItÕs able to keep us kind of connected through that, which is nice. Also, we have

raided together so many times, we work very well together [...] I guess I sometimes avoid raiding with

a whole group of strangers. I donÕt know who they are, what levels they are at, or which PokŽmons

they will use. [...] I am not sure I can win that battle, so I will not take the risk of wasting a remote pass.Ó

(Liz, level 50)

Other players commonly agree with LizÕs opinion. Raiding with friends and families remotely is a good way to

maintain connections. Also, players know about each otherÕs game pro!les (e.g., game levels and strategies) which

could guarantee good collaboration in Raid Battles.

4.6 PlayersÕ hybrid social communities

4.6.1 Small local group to the active international community. Our data shows that playersÕ online communities in

third-party applications are expanding from a local scale to a global scale, and the number of members has increased

dramatically. Before the introduction of remote raiding, players only had chatting groups with familiar players. As Liz

(level 50) mentioned, she only had Òaround twenty people in a local WhatsApp group, and only half of them are active

members.Ó After remote raids came out, she was moderating a discord group with nearly 200 players worldwide.

We also observed that players became more active in communicating with players from other regions to gain

information, such as PokŽmon bosses and raid invitations. Take Alasdair (level 47), a player from the UK, for example.

Before the introduction of remote raids, he only discussed the game with friends in his town, which was Òenough.Ó

After remote raids came out, however, he began actively connecting with players in other countries through Discord

servers, Reddit, Facebook messenger, etc. Because he wanted to be invited to remote raids and get some rare PokŽmon

unavailable in his country, such international interactions in cyberspace made the playersÕ community expand rapidly.

In addition, we observed that the social interactions among players went far beyond raiding together. To be speci!c,

online communities such as telegram groups, Reddit subthreads, and Discord servers became places not only for raiding

coordination but also for social topics like pets, food, and music, to name but a few:

ÒWe have several discord channels about pets, music, food, etc.Ó (Neil, level 48)

ÒEach one of my Discord groups has an o#-topic chat. Some have speci!c chats like pets and food and

that kind of stu#. And some just have a regular o#-topic.Ó (Hermes, level 50)

4.6.2 Spontaneous leadership and mentorship activities. In such a large-scale online community, players either send out

invitations to others and other or join the lobby through invitations. For players who invite others, they need to 1) post

raid information and user ID on social media or chat groups, waiting for responses; 2) add people who want to join as

friends in the game and send raid invitations to friends on the list; 3) wait in the lobby for everyone to be ready. Other

players joining a raid by invitation only need to add the host as a friend, accept the invitation, and enter the lobby,

waiting for the raid to start. As Sara said:

ÒThe person sending out invitations usually means they need to take responsibility, to take care of other

raids, to make sure the raid would go smoothly. Others follow their guides, who can join the lobby

now, who should wait for another team, etc. And suppose someone has trouble joining the lobby or

encounters bugs. In that case, the organizer is the one who usually comes to help.Ó (Sara, level 50)
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From SaraÕs point of view, she believed the person who sends out raiding invitations would be the one to take

responsibility for taking care of the team. Others who get invitations should follow the organizerÕs instructions. Similarly,

David (level 45) mentioned that he tended to follow organizersÕ instructions during the raids, including the PokŽmon

choices and attack actions, because he believed he should Òshow respect to the organizersÓ because organizers are

usually Òvery experienced players.Ó

Organizing a raid is not easy for most players, and not every player is willing to do so. For Nicole (level 50) and

Alasdair (level 47), though reaching very high levels in-game, still felt it was hard to organize a raid:

ÒI only organized (the raid) once, which was not a good one. I made a mistake, and some people on the

list could not join. I felt I ruined their experience. After that, I never tried to invite others anymore. Ó

(Nicole, level 50)

ÒI prefer to join other peopleÕs (raids) just because I found it quite di$cult to invite them to attend. I

would join other peopleÕs (raids) unless I know there are already two to three who would join. It is very

likely that you can not invite anyone.Ó (Alasdair, level 47)

In addition, to maintain communitiesÕ orders and lead the cohort, a small group of players spontaneously became

moderators of the social media groups. The other members, to build a friendly online space, need to obey the rules of

the community. According to Jared, most people in her raiding community are Òpeaceful and friendly,Ó and con"icts are

very rare to see:

ÒWeÕve had some small con"icts, but it hasnÕt been anything too crazy. ItÕs been more like, Hey, I got

kicked out of the lobby. Okay, cool, weÕll all back out to you, you know, so we can all do it together. So

IÕm assuming itÕs in person, or even if itÕs remote, you know, somebody says, Hey, I got kicked out, you

know, in the group chat, and then we just all back out so that they can get back in and we can do it.Ó

(Jared, level 50)

The main task for moderators is supporting remote raids, organizing social topics, and avoiding con"icts and bullying

behaviors among players. Besides, supporting new players is a meaningful thing to do for high-level players. For

instance, Kevin (level 50) spends a lot of time teaching lower-level players to raid and making sure no one is left behind:

ÒIÕm an admin on all these servers, and thatÕs my job. I just help out to make sure that everyoneÕs

experience is as good as possible and that as our group, thereÕs no one left behind.Ó (Kevin, level 50)

5 DISCUSSION

In our study, all participants had been raiding inPokŽmon GOfor several years and experienced the new in-person/remote

raiding format and social interactions with other players. Our !ndings demonstrate that new social dynamics occurred in

the hybrid space of this LBG. Due to the lack of an in-game communication feature, the participantsÕ social interactions,

including coordination and collaboration in such a hybrid space, highly rely on external social media groups bridging

cyberspace and the physical world. In such external social media groups, spontaneously formed leadership roles

(i.e., Raid Battle organizers and social group moderators) and mentor-mentee relationships demonstrate autonomy

among players in the hybrid space. However, we observed that the interoperability issues negatively in"uence peopleÕs

experience of social interactions, which supports the extant but limited literature that interoperability issues are the

main challenge in hybrid spaces [17, 42, 67]. Moving forward, we will use the remainder of this discussion to distill our
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!ndings while contextualizing them against extant literature. Further, we discuss design implications for future LBGs

and hybrid spaces.

5.1 Making LBGs more inclusive by adding remote gaming options

Upon the introduction of the remote raiding option, players engaged in Raid Battles more frequently, demonstrating

the success of the new in-person/remote raiding format.From our observation, the reasons for an increase in Raid

Battle participation are twofold: !rst, play place, and playtime of the new raiding format are more "exible. This new

in-person/remote raiding allows players to join Raid Battles remotely rather than must be physically located near

speci!ed outdoor places, which is more convenient and accessible than ever, especially under the constraining situations

of the COVID-19 pandemic [40]. In addition, players can join Raid Battles near their physical locations and join ones in

remote places without the restriction of in-game curfew according to their local time, increasing their opportunities

to raid. Second, this novel feature triggered playersÕ curiosity to explore it [58] and brought back players who quit

the game earlier. Players in our study believe the game strategy of Òattack the PokŽmon bossÓ did not change in the

new in-person/remote raiding format, and the new remote raiding feature did not increase the gameÕs challenge to an

extreme level; thus, the new feature could enhance playersÕ engagement and generate high values of entertainment [68].

Due to the social constraints present due to Covid-19, it is understandable thatour participants raided more remotely

than in-person during the study period. However, about half of the participants prefer raiding in person due to the

Òactive atmosphereÓ of interacting with places and other people IRL. Some are nostalgic about the Òold daysÓ when raids

were solely in-person. While people who prefer raiding remotely believe it is more e$cient and can better support

their game goals (e.g., level-up, rewards). As evidenced in the literature [59], playersÕ behaviors can be in"uenced by

their game traits. Here, socially-oriented players prefer in-game raids, while goal-oriented players prefer remote raids.

However, we argue participantsÕ preference for in-person or remote forms also depends on the context. For instance,

when players are at the workplace, they would prefer raiding remotely because it is more convenient. And in-person

raiding would be the choice when they are co-located with a group of friends. In such a new in-person/remote raiding

format, people with di#erent game traits and in di#erent contexts can enjoy together, collaborate and create new social

dynamics in this hybrid space.

5.2 A"ention to the communication needs and interoperability in LBGs

As there are no in-game features such as a chat box that could support communications among players at the time of

our study, players must leverage third-party applications (e.g., Discord, Facebook, Telegram) to coordinate their Raid

Battles. In the new in-person/remote raiding format, players embraced a larger social circle to team up with. Speci!cally,

they were no longer playing with local players only. Teaming up with remote players became an option. Di#ering from

group interactions in small groups as complex systems [2] (less than twenty people) described in the previous literature

[6] when Raid Battles were solely in-person, now those social media groups are international and large-scale (many

with nearly 200 people, reported by participants in our study). As a result, players have opportunities to interact with

more ÒstrangersÓ than ever.

Although we observed that players do not mind having strangers in their teams, they prefer to team up with familiar

people (i.e., friends and families) for Raid Battles. After excluding safety and privacy concerns, the main reason would

be: people believe that playing with familiar people guarantees good collaboration and a successful outcome. Because

they have mutual awareness of each otherÕs game level and strategies which can build Òteam trustÓ [32]. However, not

everyone has enough friends and families to play together, so playing with ÒstrangersÓ is unavoidable for many players.
17
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Besides coordinating Raid Battles, most players expect to have more interactions with teammates (especially remote

ones) to transform ÒstrangersÓ into ÒfriendsÓ [63]. But this requires some communication features, without which it

seems impossible to remain in touch with remote players after Raid Battles. Overall, the lack of in-game communication

features in the in-person/remote raiding format set barriers for players to a) !nd enough teammates and coordinate the

raids and b) transform ÒstrangerÓ players into ÒfamiliarÓ players. So they transcended privacy boundaries and built

external social media groups spontaneously via third-party applications.

However, participants encountered issues that challenged their social interactions in the hybrid spacewhen using

third-party applications for communications. Chie"y, most participants reported their experience of being interrupted

during swapping between the game application and third-party applications to complete the coordination and col-

laboration. The diaspora of players between discrete apps results in extra operational burden and cognitive load

[55, 57]. Players are forced to 1) complete extra steps (e.g., create new tags, copy and paste codes) to manually exchange

information between applications, 2) wait for reloading in the applications after swapping, and 3) try to adapt to

di#erent applicationsÕ user interface designs back and forth.Particularly for in-person players in LBGs, they have

to pay attention to the physical surroundings while interacting with the virtual space, and safety risks have always

been a concern [31]. Such extra operational burden and cognitive load might put them in danger.In addition, some

participants reported that not all players were aware of these third-party applications and external social media groups.

This caused unfairness because those who used third-party applications and joined social media groups were privileged

in information gaining and teammate matching. Also, players complained that communication between in-person

and remote players is blocked since texting during raiding is inconvenient. In-person players can talk smoothly in the

physical world, meaning remote players have less information available to them.

The above issues can be summarized as theÒinteroperabilityÓ issue. Interoperability was !rst coined to describe

the information exchangeability of two or more software components in virtual spaces [64]. With the emergence of

the hybrid space concept, we argue that interoperability should be unrestricted to purely virtual spaces. Before this

work, the interoperability in hybrid spaces has been discussed in the relevant but limited literature without speci!c

examples [17, 42, 67]. Our study !rst supports the relevant literature by instantiating that the lack of interoperability

would harm peopleÕs experience in the virtual world. Second, we expand the extant literature by reporting that the

interoperability issue would in"uence usersÕ experience across the virtual and physical worlds (i.e., in hybrid spaces).

To some extent, the interoperability issue in hybrid spaces can cause more severe consequences than in purely virtual

spaces. As mentioned above, users may encounter safety risks in the physical world due to attention distraction.

5.3 PlayersÕ autonomy among the hybrid social communities

Our study illustrates playersÕ spontaneously formed leadership activities after introducing the remote raiding option.

We argue that the leadership emerged since the in-person/remote raiding format is more complicated than the purely

in-person format regarding coordination and collaboration. Our participants reported that proper self-organization is a

prerequisite for a successful Raid Battle. This aligns with the relevant literature [30], leadership can emerge during

self-organizations in a leaderless group without designation. Speci!cally, although no ÒleaderÓ role is set in-game, some

high-level and experienced players volunteer to lead the team and organize the Raid Battles. Under the newly formed

convention, other players in the Raid Battle team respect their ÒleadersÓ and follow their instructions in pre-raiding

coordination and in-raiding collaborations. Supporting the previous work [49], leadership activities also emerged

beyond the gaming context, i.e., in the external social media groups. Social media group moderators played similar

leadership roles in organizing events but were not necessarily limited to raiding, for example, creating channels for
18
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other social purposes, avoiding cyberbullying, and solving con"icts. In addition, besides the leadership activities, we

also observed the new relationship Òmentor-menteeÓ between higher-level and lower-level players. Some higher-level

players want to ensure Òno one is left behindÓ in their community, so they volunteer to tutor lower-level players to

help them perform better through either online or in-person meetings.We believe that spontaneous leadership and

mentor-mentee activities demonstrate autonomy among players during social interactions in the hybrid space, though

their motivation needs to be further stimulated.

5.4 Design implications for hybrid space LBGs

Based on the !ndings we discussed above, we made three design implications which are not only forPokŽmon GObut

for all LBGs. Also, as gami!ed elements are widely used in non-gaming contexts [16], the lessons we learned could

apply to other non-gaming hybrid spaces.

First, in future LBG designs, we suggest adding new features to support in-person/remote gaming. The addition of a

remote gaming feature should not change the key mechanics (e.g., rules, storyline, etc.) of the previous pure in-person

gaming format but only open up a new option: playing the game online when needed. To emphasize the co-located

gaming mechanism of LBGs, designers could di#erentiate the details of in-person and remote formats to stimulate

people to play in person. For instance, in-person players will get a higher value of rewards than remote players after

completing the same task in LBGs. We believe the remote gaming format would not weaken the co-located play nature

of LBGs. In contrast, the remote gaming feature will be an extra option for people who prefer online gaming or can not

do it in person for reasons such as social distancing and time limitations. In addition, as we mentioned above, the new

feature could also stimulate playersÕ curiosity to explore the game. More importantly, the in-person/remote gaming

feature can make the game more inclusive by supporting various play styles and player contexts.

Second, designers should pay attention to playersÕ communication needs and the interoperability in LBGs. The goal

is two-fold: 1) supporting playersÕ coordination and collaboration and 2) minimizing playersÕ operational burden and

cognitive load to do so in the hybrid spaces. We suggest building a new communication platform, which plays a similar

role as third-party applications but has consistent design standards with the LBG and can support seamless information

exchange. The entrance of the communication platform should be easy to !nd. And communication noti!cations should

be accessible within the game interface so users do not have to swap between pages frequently. Also, to ensure fairness

in the hybrid space, we suggest keeping the information symmetry among all remote and in-person users. Speci!cally,

new communication features are needed to support remote users getting involved in communication with in-person

users seamlessly.

Lastly, to support playersÕ autonomy among the hybrid social communities, we suggest LBGs could create new roles

related to leadership and mentor-mentee activities. Furthermore, we can imagine a feature to reward these roles with

badges (both virtual and physical versions) for helping other players or organizing activities. Players can ask for help

from nearby/online roles with such badges embodied or have badge icons after their handles. Resonating the related

literature, gami!ed elements can be applied in non-gaming contexts to motivate usersÕ certain behaviors [1, 15]. Thus,

in other non-gaming hybrid spaces such as hybrid learning, aforementioned role-play and rewarding gami!ed elements

can also be added to motivate usersÕ interpersonal interactions. This way, it could lead to a more reciprocal hybrid

social community.
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6 LIMITATIONS AND FUTURE WORK

All participants in our study are very experienced players (i.e., they started raiding several years ago). This ensured that

they could share rich lived experiences because of their familiarity with the gamic environment and communities. At

the same time, this focus also leaves room for future analyses that explore novice playersÕ perceptions and behaviors to

understand experiences of social interactions in hybrid spaces of a general population. We believe the participantsÕ

recruitment process causes this limitation. We recruited participants from RedditÕs/r/pokemongo board which dedicated

the sample to hardcore players rather than the general population. Even though we asked participants in the interview

about their social interactions with novice players and non-players, their opinions might be biased. To this end, caution

is required in applying our results to the general populationÕs social interactions in LBGs as hybrid spaces.

Thus, future research is needed to consider peopleÕs pluralism when understanding their social interactions in LBGs

as hybrid spaces. Speci!cally, we must explore how experienced players, novice players, and even people who had

never engaged LBGs before the study would interact in this location-based hybrid space. For example, participants

could be recruited from broader channels, not only game-related communities.

In addition, we utilized qualitative methods in our research, which can lead the study to an in-depth exploration of

participantsÕ lived experiences. In future works, quantitative approaches such as online surveys and questionnaires

(e.g., trait classi!cation tests and demographic info collection) could be conducted to support our analysis. Speci!cally,

with participantsÕ trait classi!cation, we might better understand the cause behind their behaviors and perceptions (e.g.,

preference between in-person and remote raiding). In addition, as the prior study [66] suggests, playersÕ identities (e.g.,

gender and race) could in"uence their play behaviors.

7 CONCLUSION

This study analyses the lived experience of 41 LBGPokŽmon GOplayers regarding their social interactions, including

coordination and collaboration in a hybrid space. We emphasize person-to-person interactions to !ll the gap in

the literature identi!ed in the background section. Through inductive thematic analysis of the interview data, we

demonstrate the successful case of adding a remote gaming option to the in-person raiding format inPokŽmon GO,

and illustrate the new social dynamics among players in the new in-person/remote raiding format, including large-

scale international social media groupsformed via third-party applicationsand newly formed and spontaneous social

activities such as leadership and mentorship. Meanwhile, our !ndings reveal the interoperability issue that participants

encountered, which expands the relevant literature by instantiating anda$rming the severity of this issue in hybrid

spaces. Finally, we make design implications forPokŽmon GOand other LBGs for a more inclusive, interoperable, and

reciprocal hybrid space experience.

REFERENCES

[1] Raed S Alsawaier. 2018. The e#ect of gami!cation on motivation and engagement.The International Journal of Information and Learning Technology
35, 1 (2018), 56Ð79.

[2] Holly Arrow, Joseph E McGrath, and Jennifer L Berdahl. 2000.Small groups as complex systems: Formation, coordination, development, and adaptation.
Sage Publications, Thousand Oaks, California, USA.

[3] Nikolaos M Avouris and Nikoleta Yiannoutsou. 2012. A review of mobile location-based games for learning across physical and virtual spaces.J.
Univers. Comput. Sci.18, 15 (2012), 2120Ð2142.

[4] Je#rey Bardzell, Je#rey Nichols, Tyler Pace, and Shaowen Bardzell. 2012. Come Meet Me at Ulduar: Progression Raiding in World of Warcraft. In
Proceedings of the ACM 2012 Conference on Computer Supported Cooperative Work(Seattle, Washington, USA)(CSCW Õ12). Association for Computing
Machinery, New York, NY, USA, 603Ð612. https://doi.org/10.1145/2145204.2145296

20



1041

1042

1043

1044

1045

1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

Understanding Social Interactions in Location-based Games as Hybrid Space Conference acronym ÕXX, June 03Ð05, 2018, Woodstock, NY

[5] Jacob E Barkley, Andrew Lepp, and Ellen L Glickman. 2017. ÒPokŽmon Go!Ó may promote walking, discourage sedentary behavior in college
students.Games for health journal6, 3 (2017), 165Ð170.

[6] Arpita Bhattacharya, Travis W. Windleharth, Rio Anthony Ishii, Ivy M. Acevedo, Cecilia R. Aragon, Julie A. Kientz, Jason C. Yip, and Jin Ha
Lee. 2019. Group Interactions in Location-Based Gaming: A Case Study of Raiding in PokŽmon GO. InProceedings of the 2019 CHI Conference
on Human Factors in Computing Systems(Glasgow, Scotland Uk)(CHI Õ19). Association for Computing Machinery, New York, NY, USA, 1Ð12.
https://doi.org/10.1145/3290605.3300817

[7] Stacey Blasiola, Miao Feng, and Adrienne Massanari. 2015. Riding in cars with strangers: A cross-cultural comparison of privacy and safety in
Ingress. InSocial, Casual and Mobile Games: The Changing Gaming Landscape. Bloomsbury Academic, London, England, 135Ð148.

[8] Virginia Braun and Victoria Clarke. 2006. Using thematic analysis in psychology.Qualitative research in psychology3, 2 (2006), 77Ð101.
[9] Svend Brinkmann. 2014. Unstructured and semi-structured interviewing. InThe Oxford handbook of qualitative research. Oxford University Press,

Oxford, United Kingdom, 277Ð299.
[10] Laura Dabbish, Robert Kraut, and Jordan Patton. 2012. Communication and Commitment in an Online Game Team. InProceedings of the SIGCHI

conference on human factors in computing systems(Austin, Texas, USA)(CHI Õ12). Association for Computing Machinery, New York, NY, USA,
879Ð888. https://doi.org/10.1145/2207676.2208529

[11] Adriana De Souza e Silva. 2006. From cyber to hybrid: Mobile technologies as interfaces of hybrid spaces.Space and culture9, 3 (2006), 261Ð278.
[12] Adriana De Souza e Silva. 2009. Hybrid reality and location-based gaming: Rede!ning mobility and game spaces in urban environments.Simulation

& Gaming40, 3 (2009), 404Ð424.
[13] Adriana De Souza e Silva. 2017. PokŽmon Go as an HRG: Mobility, sociability, and surveillance in hybrid spaces.Mobile Media & Communication5,

1 (2017), 20Ð23.
[14] Adriana De Souza e Silva and Girlie C Delacruz. 2006. Hybrid reality games reframed: Potential uses in educational contexts.Games and Culture1,

3 (2006), 231Ð251.
[15] Sebastian Deterding. 2012. Gami!cation: designing for motivation.interactions19, 4 (2012), 14Ð17.
[16] Sebastian Deterding, Miguel Sicart, Lennart Nacke, Kenton OÕHara, and Dan Dixon. 2011. Gami!cation. Using Game-Design Elements in Non-

Gaming Contexts. InCHI Õ11 Extended Abstracts on Human Factors in Computing Systems. Association for Computing Machinery, New York, NY,
USA, 2425Ð2428. https://doi.org/10.1145/1979742.1979575

[17] John David N Dionisio, William G Burns III, and Richard Gilbert. 2013. 3D virtual worlds and the metaverse: Current status and future possibilities.
ACM Computing Surveys (CSUR)45, 3 (2013), 1Ð38.

[18] Nicolas Ducheneaut and Robert J. Moore. 2004. The Social Side of Gaming: A Study of Interaction Patterns in a Massively Multiplayer Online Game.
In Proceedings of the 2004 ACM Conference on Computer Supported Cooperative Work(Chicago, Illinois, USA)(CSCW Õ04). Association for Computing
Machinery, New York, NY, USA, 360Ð369. https://doi.org/10.1145/1031607.1031667

[19] Nicolas Ducheneaut, Nicholas Yee, Eric Nickell, and Robert J. Moore. 2006. "Alone Together?": Exploring the Social Dynamics of Massively
Multiplayer Online Games. InProceedings of the SIGCHI Conference on Human Factors in Computing Systems(MontrŽal, QuŽbec, Canada)(CHI Õ06).
Association for Computing Machinery, New York, NY, USA, 407Ð416. https://doi.org/10.1145/1124772.1124834

[20] John Dunham, Konstantinos Papangelis, Samuli Laato, Nicolas LaLone, Jin Ha Lee, and Michael Saker. 2022. Pok\ Õemon GO to Pok\ Õemon STAY:
How Covid-19 A#ected Pok\ Õemon GO Players.arXiv preprint arXiv:2202.05185(2022), 58 pages.

[21] Lina Eklund. 2015. Playing video games together with others: Di#erences in gaming with family, friends and strangers.Journal of Gaming & Virtual
Worlds7, 3 (2015), 259Ð277.

[22] Louise A Ellis, Matthew D Lee, Kiran Ijaz, James Smith, Je#rey Braithwaite, and Kathleen Yin. 2020. COVID-19 as Ôgame changerÕfor the physical
activity and mental well-being of augmented reality game players during the pandemic: mixed methods survey study.Journal of medical Internet
research22, 12 (2020), e25117.

[23] Blizzard Entertainment. 2004. World of Warcraft. Game [PC].
[24] Jose Esteves, Konstantina Valogianni, and Anita Greenhill. 2021. Online social games: The e#ect of social comparison elements on continuance

behaviour.Information & Management58, 4 (2021), 103452.
[25] Jocelyn Evans, Sara Z Evans, Daniel B Shank, and Quinton P Fallon. 2021. Motivations for social interaction: The case of PokŽmon go after the fad

ended.Social Science Quarterly102, 1 (2021), 547Ð551.
[26] Xavier Fonseca, Stephan Lukosch, and Frances Brazier. 2022. Design Framework for Social Interaction with Location-based Games.International

Journal of Serious Games9, 1 (2022), 59Ð81.
[27] Jordan Frith. 2013. Turning life into a game: Foursquare, gami!cation, and personal mobility.Mobile Media & Communication1, 2 (2013), 248Ð262.
[28] Riot Games. 2009. League of Legends. Game [PC].
[29] John R Gold. 1982. Territoriality and human spatial behaviour.Progress in Human Geography6, 1 (1982), 44Ð67.
[30] Stephen J Guastello. 2007. Non-linear dynamics and leadership emergence.The Leadership Quarterly18, 4 (2007), 357Ð369.
[31] Yuntao Guo, Shubham Agrawal, Srinivas Peeta, and Irina Benedyk. 2021. Safety and health perceptions of location-based augmented reality gaming

app and their implications.Accident Analysis & Prevention161 (2021), 106354.
[32] Matthew Hudson, Paul Cairns, and A Imran Nordin. 2015. Familiarity in team-based online games: the interplay between player familiarity and the

concepts of social presence, team trust, and performance. InInternational Visual Informatics Conference. Springer, New York City, New York, USA,
140Ð151.

21



1093

1094

1095

1096

1097

1098

1099

1100

1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

Conference acronym ÕXX, June 03Ð05, 2018, Woodstock, NY Anon.

[33] Zaheer Hussain and Mark D Gri$ths. 2014. A qualitative analysis of online gaming: social interaction, community, and game design.International
Journal of Cyber Behavior, Psychology and Learning (IJCBPL)4, 2 (2014), 41Ð57.

[34] Troy Innocent. 2018. Play about Place: Placemaking in Location-Based Game Design. InProceedings of the 4th Media Architecture Biennale Conference
(Beijing, China)(MAB18). Association for Computing Machinery, New York, NY, USA, 137Ð143. https://doi.org/10.1145/3284389.3284493

[35] Kannikar Intawong and Kitti Puritat. 2021. A Framework of Developing Mobile Gami!cation to Improve User Engagement of Physical Activity:
A Case Study of Location-Based Augmented Reality Mobile Game for Promoting Physical Health.International Journal of Online & Biomedical
Engineering17, 7 (2021), 100Ð122.

[36] Verant Interactive and 989 Studios. 1999. League of Legends. Game [PC].
[37] Mizuko Ito. 2013.Hanging out, messing around, and geeking out: Kids living and learning with new media. The MIT press, Cambridge, Massachusettes,

USA.
[38] Maja Klausen. 2014. Re-enchanting the city: Hybrid space, a#ect and playful performance in geocaching, a location-based mobile game.Journal of

Urban Cultural Studies1, 2 (2014), 193Ð213.
[39] Eric Kluitenberg. 2006. The network of waves: Living and acting in a hybrid space.Open11, 6 (2006), 6Ð16.
[40] Samuli Laato, AKM Najmul Islam, and Teemu H Laine. 2020. Did location-based games motivate players to socialize during COVID-19?Telematics

and Informatics54 (2020), 101458.
[41] Samuli Laato, Sampsa Rauti, AKM Najmul Islam, and Erkki Sutinen. 2021. Why playing augmented reality games feels meaningful to players? The

roles of imagination and social experience.Computers in Human Behavior121 (2021), 106816.
[42] Lik-Hang Lee, Tristan Braud, Pengyuan Zhou, Lin Wang, Dianlei Xu, Zijun Lin, Abhishek Kumar, Carlos Bermejo, and Pan Hui. 2021. All one needs

to know about metaverse: A complete survey on technological singularity, virtual ecosystem, and research agenda. , 66 pages.
[43] Niantic. 2016. PokŽmon GO. Game [PC].
[44] Niantic. 2020. New ways to raid, power up your pokŽmon, receive gifts to send out, and more. Niantic. Retrieved September 2, 2022 from

https://pokemongolive.com/en/post/raidbattleupdate-april2020
[45] Niantic. 2022.What are Raid Battles?Niantic. Retrieved September 2, 2022" from https://niantic.helpshift.com/hc/en/6-pokemon-go/faq/2187-

what-are-raid-battles
[46] Konstantinos Papangelis, Alan Chamberlain, Ioanna Lykourentzou, Vassilis-Javed Khan, Michael Saker, Hai-Ning Liang, Irwyn Sadien, and Ting

Cao. 2020. Performing the digital self: Understanding location-based social networking, territory, space, and identity in the city.ACM Transactions
on Computer-Human Interaction (TOCHI)27, 1 (2020), 1Ð26.

[47] Konstantinos Papangelis, Melvin Metzger, Yiyeng Sheng, Hai-Ning Liang, Alan Chamberlain, and Ting Cao. 2017. 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 Technologies1, 3 (2017), 1Ð24.

[48] Konstantinos Papangelis, Melvin Metzger, Yiyang Sheng, Hai-Ning Liang, Alan Chamberlain, and Vassilis-Javed Khan. 2017. "Get O# My Lawn!":
Starting to Understand Territoriality in Location Based Mobile Games. InProceedings of the 2017 CHI Conference Extended Abstracts on Human
Factors in Computing Systems(Denver, Colorado, USA)(CHI EA Õ17). Association for Computing Machinery, New York, NY, USA, 1955Ð1961.
https://doi.org/10.1145/3027063.3053154

[49] Patrick Prax. 2010. Leadership style in World of Warcraft raid guilds. InProceedings of DiGRA Nordic. DiGRA, Finland, 10 pages.
[50] Qsrinternational. 2022. https://www.qsrinternational.com/nvivo-qualitative-data-analysis-software/home
[51] Chirag Rabari and Michael Storper. 2015. The digital skin of cities: urban theory and research in the age of the sensored and metered city, ubiquitous

computing and big data.Cambridge Journal of Regions, Economy and Society8, 1 (2015), 27Ð42.
[52] Grand View Research. 2021.Location-based Entertainment Market Size Report, 2021-2028. Grand View Research. Retrieved August 27, 2022 from

https://www.grandviewresearch.com/industry-analysis/location-based-entertainment-market
[53] Michael Saker and Leighton Evans. 2021.Intergenerational Locative Play: Augmenting Family. Emerald Group Publishing.
[54] Ulysses Sengupta, Mahmud Tantoush, May Bassanino, and Eric Cheung. 2020. The Hybrid Space of Collaborative Location-Based Mobile Games

and the City: A Case Study of Ingress.Urban Planning5, 4 (2020), 358Ð370.
[55] Muhammad Sha!q, Maqbool Ahmad, and Jin-Ghoo Choi. 2017. Public system usability analysis for the valuation of cognitive burden and interface

standardization: A case study of cross-ATM design.Journal of Organizational Computing and Electronic Commerce27, 2 (2017), 162Ð196.
[56] Marko Siitonen. 2007.Social interaction in online multiplayer communities. Ph. D. Dissertation. University of JyvŠskylŠ.
[57] John Sweller. 1988. Cognitive load during problem solving: E#ects on learning.Cognitive science12, 2 (1988), 257Ð285.
[58] Alexandra To, Sa!nah Ali, Geo# Kaufman, and Jessica Hammer. 2016. Integrating Curiosity and Uncertainty in Game Design.Digra/fdg(2016).
[59] Gustavo F Tondello, Karina Arrambide, Giovanni Ribeiro, Andrew Jian-lan Cen, and Lennart E Nacke. 2019. ÒI donÕt !t into a single typeÓ: A

Trait Model and Scale of Game Playing Preferences. InIFIP Conference on Human-Computer Interaction. Springer, New York City, New York, USA,
375Ð395.

[60] Sherry Turkle. 2017.Alone together: Why we expect more from technology and less from each other. Basic Books, New York City, New York, USA.
[61] Kellie Vella, Daniel Johnson, Vanessa Wan Sze Cheng, Tracey Davenport, Jo Mitchell, Madison Klarkowski, and Cody Phillips. 2019. A sense of

belonging: PokŽmon GO and social connectedness.Games and Culture14, 6 (2019), 583Ð603.
[62] Mikko Vesa, Juho Hamari, J Tuomas Harviainen, and Harald Warmelink. 2017. Computer games and organization studies.Organization Studies38,

2 (2017), 273Ð284.

22



1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

1156

1157

1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

Understanding Social Interactions in Location-based Games as Hybrid Space Conference acronym ÕXX, June 03Ð05, 2018, Woodstock, NY

[63] Julia Crouse Waddell and Wei Peng. 2014. Does it matter with whom you slay? The e#ects of competition, cooperation and relationship type among
video game players.Computers in Human Behavior38 (2014), 331Ð338.

[64] Peter Wegner. 1996. Interoperability.ACM Computing Surveys (CSUR)28, 1 (1996), 285Ð287.
[65] Matthew W Wilson. 2012. Location-based services, conspicuous mobility, and the location-aware future.Geoforum43, 6 (2012), 1266Ð1275.
[66] Travis W Windleharth, Marc Schmalz, Sarah Peterson, and Jin Ha Lee. 2020. Identity, safety, and information management within communities of

practice in location-based augmented reality games: A case study of ingress.Association for Information Systems(2020).
[67] Jiangnan Xu, Konstantinos Papangelis, John Dunham, Jorge Goncalves, Nicolas James LaLone, Alan Chamberlain, Ioanna Lykourentzou, Federica L

Vinella, and David I Schwartz. 2022. Metaverse: The Vision for the Future. InExtended Abstracts of the 2022 CHI Conference on Human Factors in
Computing Systems. Association for Computing Machinery, New York, NY, USA, 3. https://doi.org/10.1145/3491101.3516399

[68] Georgios N Yannakakis and John Hallam. 2007. Modeling and augmenting game entertainment through challenge and curiosity.International
Journal on Arti!cial Intelligence Tools16, 06 (2007), 981Ð999.

23



1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

1221

1222

1223

1224

1225

1226

1227

1228

1229

1230

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

Conference acronym ÕXX, June 03Ð05, 2018, Woodstock, NY Anon.

A PARTICIPANTSÕ DEMOGRAPHIC INFORMATION

No. Pseudonym Gender Age Citizenship Game level
01 Timmy male 30 USA 49
02 Jacob male 20 USA 37
03 Nicole female 33 USA 50
04 Nick male 28 USA 50
05 Lim male 23 Malaysia 50
06 Sara female 29 USA 50
07 Dave male 32 USA 45
08 Melody female 45 USA 42
09 Kristen female 38 USA 32
10 Kelly female 65 USA 39
11 Alice female 44 UK 50
12 Martin male 49 USA 50
13 Neil male 32 USA 48
14 Corey male 32 USA 42
15 Joanne female 47 Australia 50
16 Stacy female 48 USA 50
17 Chris male 30 USA 50
18 Kevin male 47 USA 50
19 Dhan male 22 USA 50
20 Alicia female 34 USA 45
21 Jim male 24 USA 40
22 Fabian female 23 USA 40
23 Adam male 21 USA 50
24 Joel male 30 Australia 44
25 Jared male 32 USA 50
26 Liz female 27 USA 50
27 Jackson male 30 USA 50
28 Randy male 32 USA 50
29 Arthur male 39 USA 44
30 Kimberly female 50 USA 50
31 David male 26 USA 45
32 Pierre male 46 new Zealand 48
33 Melissa female 29 USA 50
34 Hermes female 65 USA 50
35 Alberto male 45 France 50
36 Caenin male 27 USA 41
37 Lachlan male 25 Australia 50
38 Dara female 25 USA 43
39 George male 26 Greece 50
40 Alasdair male 41 UK 47
41 Oleguer male 42 Spain 43

Table 1. ParticipantsÕ demographic information andPokŽmon GOgame level at the time of this study
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�v �'�L�V�F�R�U�G��
�v �)�D�F�H�E�R�R�N���*�U�R�X�SH�
�v �7�H�[�W���0�H�V�V�D�J�L�Q�JH�
�v �3�R�N�H�5�D�L�GH�
� v � 2� W� K� H� U

�” �:�K�H�Q���G�L�G���\�R�X���I�L�U�V�W���V�W�D�U�W���X�V�L�Q�J���;���W�H�F�K�Q�R�O�R�J�\���D�S�S���D�Q�G���K�R�Z���G�L�G���\�R�X���O�H�D�U�Q��
�D�E�R�X�W���L�W�"

�” �:�K�D�W���L�V���O�D�F�N�L�Q�J���L�Q���3�R�N�p�P�R�Q���*�2���W�K�D�W���G�U�L�Y�H�V���\�R�X���W�R���W�K�H�V�H���D�S�S�V�"
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�” �:�K�\���G�R���\�R�X���X�V�H���;���W�H�F�K�Q�R�O�R�J�\���D�S�S���D�Q�G���Q�R�W���R�W�K�H�U�V�"
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�R�Q�"

�v �+�R�Z���Z�R�X�O�G���\�R�X���V�W�D�F�N���U�D�Q�N���W�K�H�V�H���S�U�R�E�O�H�P�V�"
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�U�D�L�G�"
�” �,�Q���J�H�Q�H�U�D�O���W�K�H���U�D�L�G�V���\�R�X���S�D�U�W�L�F�L�S�D�W�H���L�Q�����K�R�Z���D�U�H���W�K�H�\���R�U�J�D�Q�L�]�H�G�"

�v �5�(�0�2�7�(�����'�R���\�R�X���L�Q�Y�L�W�H���V�R�P�H�R�Q�H���Q�R�W���L�Q���W�K�H���V�D�P�H���O�R�F�D�W�L�R�Q���W�R���M�R�L�Q�"
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�v �+�R�Z���G�R���\�R�X���F�R�P�P�X�Q�L�F�D�W�H���Z�L�W�K���W�K�H�P�"
�” �+�R�Z���G�R���\�R�X���V�W�U�D�W�H�J�L�]�H���\�R�X�U���J�D�P�H�S�O�D�\���I�R�U���U�D�L�G�L�Q�J�"���&�D�Q���\�R�X���J�L�Y�H
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�” �'�R���\�R�X���K�D�Y�H���D�Q�\���F�R�Q�F�H�U�Q�V���D�E�R�X�W���S�U�L�Y�D�F�\���D�Q�G���R�U���V�D�I�H�W�\���G�X�U�L�Q�J���U�D�L�G�L�Q�J�"
�3�O�H�D�V�H���G�H�V�F�U�L�E�H���Z�K�\���R�U���Z�K�\���Q�R�W�"

�” �:�K�D�W���D�U�H���V�R�P�H���R�W�K�H�U���F�K�D�O�O�H�Q�J�H�V���\�R�X���I�D�F�H���Z�K�L�O�H���U�D�L�G�L�Q�J�"�����D�I�W�H�U���J�H�W�W�L�Q�J���W�R
�W�K�H���O�R�F�D�W�L�R�Q�����+�D�Y�H���\�R�X���W�U�L�H�G���G�R�Q�H���F�H�U�W�D�L�Q���W�K�L�Q�J�V���W�R���S�U�H�Y�H�Q�W���D�Y�R�L�G���W�K�R�V�H
�F�K�D�O�O�H�Q�J�H�V�"

�%�� �5�(�0�2�7�(���5�D�L�G�L�Q�J���V�S�H�F�L�I�L�F���T�X�H�V�W�L�R�Q�V

�” �:�K�H�U�H���G�R���\�R�X���X�V�X�D�O�O�\���U�H�P�R�W�H���U�D�L�G���I�U�R�P�"�����+�R�P�H�"���:�R�U�N�"��
�” �+�D�Y�H���\�R�X���K�D�G���D�Q�\���F�R�Q�I�O�L�F�W�V���G�X�U�L�Q�J���U�H�P�R�W�H���U�D�L�G�L�Q�J�"���+�R�Z���G�R���\�R�X���P�D�Q�D�J�H��

�W�K�H�P�"
�” �:�K�H�Q���\�R�X���G�R���U�H�P�R�W�H���U�D�L�G�V���K�R�Z���G�R���\�R�X���F�R�P�P�X�Q�L�F�D�W�H���Z�L�W�K���W�K�H���S�O�D�\�H�U�V���W�K�D�W��

�U�D�L�G���L�Q���S�H�U�V�R�Q�"�����$�Q�G���L�I���\�R�X���U�D�L�G���L�Q���S�H�U�V�R�Q���D�Q�G���K�R�Z���G�R���\�R�X���F�R�P�P�X�Q�L�F�D�W�H��
�Z�L�W�K���F�R���O�R�F�D�W�H�G���U�H�P�R�W�H���S�O�D�\�H�U�V�"

�” �+�D�Y�H���\�R�X���K�D�G���S�H�R�S�O�H���W�K�D�W���\�R�X���U�D�L�G���Z�L�W�K���U�H�P�R�W�H�O�\���E�H�F�R�P�L�Q�J���I�U�L�H�Q�G�V���D�Q�G��
�G�L�V�F�X�V�V�L�Q�J���W�K�L�Q�J�V���E�H�\�R�Q�G���W�K�H���J�D�P�H�"

�” �'�R���\�R�X���K�D�Y�H���D�Q�\���F�R�Q�F�H�U�Q�V�����V�X�F�K���D�V���S�U�L�Y�D�F�\���D�Q�G���R�U���V�D�I�H�W�\�����G�X�U�L�Q�J���U�H�P�R�W�H��
�U�D�L�G�L�Q�J�"���3�O�H�D�V�H���G�H�V�F�U�L�E�H���Z�K�\���R�U���Z�K�\���Q�R�W�"
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�” �:�K�D�W���G�R���\�R�X���O�L�N�H���G�L�V�O�L�N�H���D�E�R�X�W���U�H�P�R�W�H���U�D�L�G�V�"
�” �+�R�Z���G�R�H�V���L�Q���S�H�U�V�R�Q���U�D�L�G�L�Q�J���F�R�P�S�D�U�H���Z�L�W�K���U�H�P�R�W�H���U�D�L�G�L�Q�J�"���:�K�L�F�K���R�Q�H���G�R
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C THE INITIAL THEME MAP

Fig. 4. The initial theme map for interview data analysis
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