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Exploring flow experiences in cooperative digital gaming contexts

Abstract
Given the social nature of digital gaming, an investigation into social processes underpinning
the experiences within social contexts of play is greatly warranted. The current research
explored the underpinnings of “group flow” within cooperative-based gaming. In particular,
this was intended to provide insight into the social processes which facilitate flow
experiences in these contexts. This was achieved through a questionnaire in which gamers (N
= 76) provided retrospective open-ended accounts of flow during cooperative gaming.
Additionally, quantitative data was obtained on flow and post-gameplay mood within this
experience, as well as in solo gaming for comparative analysis. Thematic analysis of the
qualitative responses revealed a number of factors which determined the experience of flow.
These were; effective communication and team-work and task relevant knowledge of group
members. Additionally, although flow was found to be lower in cooperative versus solo
gaming, no differences in post-gameplay mood were observed. These findings aid conceptual
development of facilitators of group flow in cooperative gaming, with insights into how this
may extend to other cooperative activities. Additionally, they also provide new practical
insight for representatives in the gaming industry on how gaming may be developed with the

aim of promoting positive shared group experiences.
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1. Introduction
It is widely accepted that playing digital games with others can enhance the experiences of
the activity, particularly for positive mood, arousal and engagement (Gajadhar, Kort, &
ljsselsteij, 2008, 2009; Kaye & Bryce, 2014; Mandryk, Inkpen, & Calvert, 2006; Ravaja,
Saari, Turpeinen, Laarni, Salminen, & Kivikangas, 2006). For example, previous research has
typically identified differences in psychological and physiological effects between conditions
of participants undertaking gaming tasks with other humans versus computer-controlled
opponents (Eastin, 2006, 2007; Lim & Lee, 2009; Lim & Reeves, 2010). These findings
suggest that social contexts of gameplay are an important determinant of the experiences and
outcomes of the activity, highlighting the need for further research to address specific

questions which may be raised from such research.

One such issue relates to the extent to which these previously observed differential outcomes
are relevant to “real world” gaming experiences. That is, the typical laboratory setting may
not be considered to be the most representative context for exploring everyday social gaming,
which can be largely dynamic and varied in nature (Kaye & Bryce, 2012). Thus, it could be
argued that findings have little external validity to understanding the psychological and social
underpinnings of real-world gaming experiences. Additionally, it remains unclear about the
particular social processes which may underpin enhanced experiences in cooperative-based
gaming, and particularly how these may function in facilitating the experience of flow
(Csikszentmihalyi, 1975), for example. Specifically considering “flow”, this is defined as
characterising an experience in which an individual feels “in the zone” during an intrinsically
motivated and enjoyable activity (Csikszentmihalyi, 1975). The original flow framework

outlines a number of key conditions and characteristics which underpin the flow experience



(Csikszentmihalyi, 1975). These are; a balance of an individual’s skill to meet a high
challenge of a task, clear goals of a task, unambiguous feedback, focused attention, loss of
self-consciousness, distorted sense of time, sense of control, and an overall autotelic
experience. Whilst this original framework considered flow as an individual experience, more
recent commentary has identified its utility to explain shared experiences, otherwise known
as any of the following; “shared flow”, “group flow” or “networked flow” (Gaggioli, Milani,
Mazzoni, & Riva, 2011; Gaggioli, Riva, Milani, & Mazzoni, 2012; Nakamura &
Csikszentmihalyi, 2002; Sawyer, 2008; Sato, 1988; Walker, 2010). Some features found to be
relevant in shared experiences of flow are; companionship, sense of belonging, and
interactivity among group members (Rufi, Wlodarczyk, Paez & Javaloy, in press; Sato,
1988). Similarly, aspects of interactivity on group identity and processes have been found to
be relevant for social gaming, supporting the application of flow in digital gaming contexts
(Argenton, Triberti, Serino, Muzio, & Riva, 2014; Chiang, Lin, Cheng, & Liu, 2011). Along
similar lines, research findings in the similar fields of immersion and social presence are
helpful to consider here (see Brown & Cairns, 2004; Gajadhar, de Kort & 1Jsselsteijn, 2008,
2009a, 2009b). Namely, research on social presence (i.e. a player’s awareness of another
through a mediated environment) has found that context, co-location and relatedness between
players (i.e. online others, “real-world friends”) has little impact on the behavioural
involvement experienced during gameplay (de Kort, 1Jsselsteijn, Poels, 2007). Similarly,
flow experiences have been found to be largely equivalent when comparing solo and social
gameplay contexts, as well as those between online versus offline gaming (Kaye & Bryce,

2014).

However, although previous research has considered the extent to which the experience of

“flow” may be experienced within social-based gaming contexts (Kaye & Bryce, 2012) and



whether this differs from solo-based gaming (Kaye & Bryce, 2014), the variety of group
processes which underpin so-called “group flow” are not yet fully established. In particular,
research exploring these issues in reference to specific gameplay contexts would be a
beneficial line of enquiry. For example, greater focus is needed on exploring the social
underpinnings of specific forms of gameplay (e.g., cooperative). Specifically when
considering cooperative-based gameplay (i.e. two or more players undertaking a task which
requires complementary participation to accomplish a shared goal), previous evidence shows
flow to occur as the result of parallel and organised tasks, characterised by a shared sense of
social belonging and collective competency (Kaye & Bryce, 2012). Additionally, awareness
of other players’ skills is particularly relevant in the group flow framework, based on the
findings of research on competitive forms of gameplay (Kaye & Bryce, 2012). However,
there is little available empirical evidence which identifies any further insights into this issue.
Namely, what social factors and processes are most relevant in the context of cooperative-
based gaming for promoting a shared experience of flow? Previous research enquiries have
also failed to draw clear distinctions in experiences of group flow as a product of context of
play (i.e., online versus offline). This formed the basis for the current study, in exploring
gamers’ selected self-reports of cooperative-based gameplay, to explore the facilitators of
“group flow” within these contexts. This was achieved through obtaining gamers’ qualitative
accounts of their experiences in respect of cooperative-based gaming. Additionally,
quantitative reports of players’ experiences of flow and post-gameplay mood were also
obtained in respect of these cooperative experiences as well as in solo gameplay, as a means
of providing a comparative analysis of these issues between contexts. This formed the basis
for the formation of a number of research questions:

RQ1: What are the facilitators of “group flow” within cooperative-based gaming?



RQ2: To what extent are flow and post-gameplay mood different between cooperative and

solo gaming contexts?

2. Method

2.1.Design/Procedure
A web-link to an online questionnaire was advertised to digital gamers on numerous online
gaming sites and discussion boards. Participants were asked to consider a recent cooperative
gaming experience, and provide an open-ended account of the experiences and feelings they
had derived from this (e.g., “Please provide an account of the experiences and feelings you
got from this gameplay session’). To obtain further details on these experiences, participants
were asked to indicate what type of game and gameplay context (online or offline) these
experiences related to. Additionally, participants were also asked to provide quantitative self-
report ratings for the experience of flow, positive and negative mood following gameplay in
respect of this cooperative experience, as well as a recent solo gaming experience for

comparative analysis.

To explore key indicators of group flow in cooperative gameplay contexts, analysis of the
open-ended responses were analysed using thematic analysis. This was undertaken in line
with Braun and Clark’s (2006) suggested strategy. This included the written responses being
read through numerous times to aid familiarisation of the data. Following this, initial themes
were identified which were then further scrutinised by identifying codes within the data. For
a “theme” to be identified as such, it had to characterise a pattern in the responses in which at
least a description of a phenomena is identified (Boyatzis, 1998). These themes were
reviewed in line with the data, in which a “codebook” was developed as a means of

organising the responses for fuller interpretation (Crabtree & Miller, 1999). Themes of
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“communication”, “team-work”, and “task-relevant knowledge of others” were identified
through this process in which these were given a definition and description in line with
previous procedures in thematic analysis (e.g., Crabtree & Miller, 1999; Fereday & Muir-
Cochrane, 2006). Finally, relevant extracts were chosen to reflect the themes as illustrations

within the written report of the research.

2.2.Participants
Participants were digital gamers (N = 76), who mainly identified themselves as being hard-
core/experienced gamers (42.1%). Others were “serious” gamers (18.4%), “casual” gamers
(23.7%) and “social” gamers (10.5%). Gamer descriptions were used in line with previous
literature pertaining to these categories (e.g., Juul, 2010). Specifically, “hard-
core/experienced” gamers are those who identify themselves as being more dedicated or
invested as a gamer compared to those who are more “casual” by nature. “Serious” gamers,
however differ in their investment from a professional-standpoint (e.g., might play or make
games for a living). Finally, “social” gamers identify as such based on their primary
motivation of play being attributed to socialising with others. Although these categories are
not necessarily mutually exclusive, these were obtained through participants’ own appraisals
of the category which they felt most relevant to them. The majority of participants reported
that they played digital games on average, for at least five hours per week (80.3%), and
22.4% of these reported that this exceeded 30 hours per week. The majority of participants

were male (71.1%), aged between 18 and 25 years (63.2%).

2.3.Materials

2.3.1. Flow



The Flow State Scale-Short Form (Jackson & Eklund, 2002; Jackson, & Marsh, 1996) was
used to measure the experience of flow in the cooperative-based gaming contexts, as well as a
solo one. Participants were asked to rate the extent to which they agreed with a series of eight
statements about their experiences of flow on a 5-point scale (1 = strongly disagree, 5 =
strongly agree). Items included “I felt I was competent enough to meet the high demands of
the task”; and “I had a good idea while I was performing about how well I was doing” For the
cooperative gaming context, a modified version of the FSS-Short Form was used in which the
items were framed in relation to group indicators of flow (e.g., “We had a good idea while we
were performing about how well we were doing”). Additionally, five further items were
added to measure task-relevant knowledge of others (“Group members had task-relevant
knowledge and skills about each other”), group cooperation (“The task required
interdependence, coordination and cooperation”), complementary participation (“The task
required complementary participation”), group feedback (“Group members focused on each
other as well as the task to receive feedback™) and group communication (“There was
emotional communication during gameplay”). These additional items were added to assess a
number of constructs previously found to be relevant for “group flow” in cooperative gaming
contexts (Kaye & Bryce, 2012). A mean flow score was obtained for each gaming experience
and used in the subsequent analyses. Previous research has found the short form version of
this scale to have acceptable construct validity (Jackson, Martin, & Eklund, 2008). The

current study calculated alpha coefficients as being adequately reliable both in solo (a0 = .72)

and cooperative gaming contexts (o = .87).

2.3.2. Mood
The Positive and Negative Affect Schedule (PANAS) (Watson, Clark, & Tellegen, 1988) was

used as a measure of positive and negative mood following gameplay. Participants were



asked to consider the extent to which each of the 20 items on emotions described them in
reference to their mood following both their solo and cooperative gaming experience. This
was completed on a 5-point scale (1 = very slightly/not at all, 5 = extremely). Positive items
included “interested” and “determined”, and negative items included “hostile” and “jittery”.
The mean scores for the two sub-scales of Positive Affect and Negative Affect were
calculated and used in subsequent analyses. Previous research has identified the Positive and
Negative Affect Schedule scale to be reasonably high both internal consistency, and in test-
retest reliability (Watson et al., 1988). The current study found similar reliability, with alpha
coefficients of .91 for Positive Affect and .78 Negative Affect in solo gaming contexts. The
alpha coefficients were .93 for Positive Affect and .87 for Negative Affect in cooperative-

based gaming contexts.

3. Results
3.1.0pen-ended responses (Accounts of cooperative experiences)
3.1.1. Communication
Effective verbal communication appeared to be an important facilitator for positive
experiences. That is, a number of participants identified this to be key for effective group-

based play, and could be a detriment to group dynamics if this was not fulfilled:

Extract 1:
“It was good fun, but there was small amount of lack of communication that caused
friction within the group - however this didn't stop the overall experience being

enjoyable.” (Adventure game, offline)

Extract 2:



“This session required some discussion on approach with my fellow players. This
sometimes produced a little frustration if agreement could not be made but also
happiness in our social interactions/discussions. During play there was constant mild
challenge on our skills and further planning was required - this made the session more

stimulating in both a social and gameplay sense.” (Shooting game, online)

The impact of the nature of communication therefore, appears to be relevant for experiences
which relate directly to gameplay processes as well as the social dynamics beyond gameplay.
Interestingly, as extracts 1 and 2 indicate, the importance of effective communication is
relevant both within online and offline forms of cooperative play. Indeed, the social
interactions with friends within cooperative play was not only enjoyable, but was also found

to be key for high performance:

Extract 3:
“Played Halo Reach online with a team consisting of friends. I like the social aspect
of playing together and the communication needed to perform at a high level.”

(Shooting game, online)

Here, the communication could be used to the highest advantage when being used for

strategic planning in cooperative-based contexts:

Extract 4:
“The game allows voice and/or text communication, giving players a means to
strategise before, during and after each match, adding to the social aspect of the

game.” (Shooting game, online)
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Clearly, there are practical implications of the way in which cooperative-based games can be
developed to facilitate effective forms of communication, particularly through online play in
which communication is dependent on either voice or text-based methods. Additionally, there
may be avenue here to consider the extent to which other forms of communication may be
relevant, particularly within offline forms of gaming. For example, non-verbal
communication and its likely role in promoting emotional contagion may be interesting to
pursue here to consider whether this plays a role in facilitating a shared sense of purpose and
experience to aid the processes of gameplay. These notions are reflective of those proposed
by Biocca et al (2001) in the theory of “networked minds” and associated evidence which
posits the role of gestures, interpersonal distance and gaze direction, for example, as
determinants of interpersonal engagement (Argyle & Dean, 1965; Goffman, 1956; Hall,
1959). However, in respect of flow, this is yet to be established, although the current findings
provide some insight of this, particularly on the importance of verbal forms of
communication in online cooperative contexts. Indeed it would be interesting to empirically
explore these effects between previously acquainted and non-acquainted individuals (i.e.
existing friendships versus strangers) to assess the non-verbal indicators associated with these
groupings and how this functions for experiences of flow in offline cooperative gameplay.
This may help provide evidence of the function of social groups (and their constitution) on

interpersonal indicators associated with positive gameplay engagement.

3.1.2. Team-work
Along similar lines, effective team-work (often fostered through communication)
underpinned positive gameplay experiences, particularly in the elements of cooperation

required to achieve shared goals:
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Extract 5:

“There's the joy of co-operation to achieve a goal, the excitement of the action
elements and the satisfaction of solving the puzzles together (we have to communicate
more in this sense and try to explain what we're thinking we should do next). This
sometimes leads to frustration but mostly due to my inability to sometimes
communicate the brief flashes of a solution that pass through my mind.” (Adventure

game, offline)

Additionally, other accounts highlighted the role of individual players’ skill in reference to

the effectiveness of team-work:

Extract 6:

“Played several games of League of Legends with friends from across Europe against
many different teams, posing separate levels of skill and challenge. Each individual
game relied heavily on teamwork, positioning and personal skill. As each game was
unique they all provided different experiences with some resulting in victory causing
personal enthusiasm while others resulted in defeat spawning slight annoyance but

also pushed me onto the next victory” (Action game, online)

As Extract 6 above highlights, the performance factors of gameplay (e.g, victory versus
defeat) hold key implications to the emotional outcomes of gameplay, indicating how team
performance here is key to personal experiences for individual players. This suggests the

importance of developing effective team-building mechanisms as well as building collective
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competency within gaming groups, as previously noted, particularly within cooperative-based

gaming (Kaye & Bryce, 2012). This is highlighted further in Extract 7 below:

Extract 7:

“...The game is heavily reliant on teamwork and communication for the group to
succeed. Given that the game pairs the player up with four other random strangers to
make up the group there is a certain level of discord in the group. It's mostly a hit or
miss experience depending on how your group co-operates. If you get a bad group
the experience is pretty miserable and you're almost guaranteed to fail. If you get a
good group then you're almost guaranteed a win as good teamwork is pretty much all
that's required at non-professional levels of play....I do feel a slight amount of
frustration when teammates do things that are illogical or the team just refuses to co-
operate but other than that the experience is enjoyable and rewarding. After each
session | usually reflect on how I performed and how I can improve to help the team
and myself. I will feel slightly guilty if I my performance isn't up to par with what |

believe [ am capable of.” (Battle game, online)

Here, there is clear evidence of the important of mutual competency among group members
and its impact on psychological and emotional experiences of the activity. Specifically,
effective team-working and cooperation appears to facilitate enjoyable experiences, in
contrast to those which are more disjointed by nature, resulting in frustrating experiences.
Whilst these effects have been previously noted in socially-based gaming contexts (Kaye &
Bryce, 2012), the role of team dynamics present new insights into the underpinnings of these
differential experiences. Therefore, findings of this nature may provide more specific

practical insight for games representatives for developing effective strategies for aiding
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effective team-work processes in games. Namely, tasks which may facilitate team-building
between groups of players, particularly those who may be previously unacquainted would be
greatly beneficial in this regard. Similarly, this suggestion may also provide practical benefit
for the theme of “task-relevant knowledge of others”, discussed subsequently in Section

3.1.3.

3.1.3. Task-relevant knowledge of others
Further to the previously identified themes of “communication” and “team-work”, it was also
evident that “task-relevant knowledge of others” played an important role in cooperative-
based gameplay. In particular, this related to acknowledging the less competent members of

the group to ensure that effective team performance is maintained:

Extract 8:

“There 1s a strong sense of helpfulness. If a member of the party dies in combat,
someone will always run back to revive them. Each person plays their roles and if
there is a low level in the group, the high levels will typically look after them and
make sure they don't die anywhere. So in this regard there is a mutual understanding
between everyone playing and we are still able to cooperate without actually saying

anything” (Game not disclosed, online)

Similarly, this mechanism allowed cooperation on skill-building within problem-solving
aspects of gameplay, from one more competent player to another. In this way, the task-
relevant knowledge of others’ skills was particularly important for facilitating this process,

and thus aided the overall positive experience for all players:
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Extract 9:

“The game I played was Goof Troop for the SNES, which I played alongside one of
my best friends. As | am a regularly gamer and he is not, I took the role of mentor and
led him through the game. As such, I gained a feeling of pride as | saw him grasp the
mechanics of the game and become more competent at it. This also led to a small
increase in pressure, and a trace of anxiety as | needed to live up to my reputation as a
gamer and an intelligent person. | was excited about playing this game with my
friend as previously | have only been able to convince him to play skill based AAA
games, such as FIFA and Call of Duty.....Finally, the game was a bonding
experience. The act of solving puzzles together gave us a greater knowledge of how
each other thinks and how we differ in approach to problems. We also felt proud both
of ourselves and of each other when we completed each puzzle.” (Puzzle game,

offline)

Here it is evident that awareness of the competencies of others within group-based
cooperative play is vitally important for facilitating gameplay processes, in turn, positive
gameplay experiences. Indicators of player skill or experience is therefore a key practical
implication of the current findings, in ensuring either mutual, collective competency is
maintained, or conversely, that group members are able to identify any potential members
who may benefit from more scaffolded learning strategies in gameplay from more competent

members.

3.2.Quantitative responses (Solo versus cooperative experiences)
To follow up these qualitative findings, and assess the extent to which cooperative-based

contexts fostered flow and (positive) emotional experiences compared to solo ones, a
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comparison of self-reported flow and post-gameplay mood was undertaken between contexts.
Specifically, descriptive analyses were undertaken to document mean flow and mood scores

between the two gaming contexts (see Table 1 below).

[Table 1 about here]

Analyses were undertaken to establish the extent to which flow and mood was experienced
differently between solo and socially-cooperative gameplay contexts. Specifically for flow,
solo experiences appeared to foster flow to a significantly greater extent than cooperative-
based ones [t (49) = 2.58, p < .05]. However, no differences were observed for experiences of
post-gameplay positive [t (44) = .22, p = .829] or negative mood between the two contexts [t
(55) = .94, p = .349]. Therefore, although flow was experienced to a greater extent when
playing solo, the associated emotional experiences of gameplay were equivalent. To examine
further, sub-group analysis was conducted on flow and mood scores between those
cooperative experiences in online compared to offline contexts. This revealed no significant
differences for flow [t (51) = .11, p = .910], positive mood [t (46) = .02, p =.981] or negative

mood following gameplay [t (58) = .21, p = .835].

Finally, items of the FSS used specifically to measure “group flow”, which aligned with the
qualitative themes were correlated with positive and negative mood to assess the extent to

which these were associated with emotional outcomes of cooperative play*. All items were

! The FSS items used for each of the themes were as follows: communication: “There was
emotional communication during gameplay”; task-relevant knowledge and skills: “Group

members had task-relevant knowledge and skills about each other””; and team-work: “The
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significantly positively correlated with positive mood but none with negative mood,
highlighting the positive role of these social processes within the emotional experiences of

the activity. See Table 2 below for correlation coefficients.

[Table 2 about here]

4. Discussion
The primary aim of the current study was to explore the underpinnings of group flow within
cooperative-based gaming, and secondly, provide a comparative account of experiences of
flow and mood between solo and cooperative gaming contexts. In respect of the first
objective, the findings further the limited research along this line of enquiry, and identify the
facilitating features of cooperative play which may promote experiences of “group flow”.
The findings revealed a number of factors which appear to determine the extent to which
flow may be experienced. These include; effective group communication, knowledge of
others’ skills and effective team-working. These findings provide new theoretical insight into
the concept of group flow in reference to specific gaming contexts. It is hoped that research
of this nature may aid the development of a more full conceptual understanding of the
operationalisation of flow in cooperative-based gaming contexts as well as proving beneficial
on a practical level for representatives in the gaming industry. Additionally, the mechanisms
reported here may provide further practical insight into the way flow through digital gaming

may be harnessed for promoting wider cooperative interpersonal activities. For example,

task required interdependence, coordination and cooperation” and “The task required

complementary participation”
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technologies such as digital games which may be used as tools through which to promote
engagement have key educational implications, as noted previously (Gee, 2003; Prensky,
2001). However, the current findings offer new insight into the social mechanisms which
may underpin flow specifically for cooperative-based tasks, which are becoming increasingly
more common within educational provision. Digital games in this way may offer exciting
opportunities for promoting positive educational outcomes, when the social processes of
these experiences are managed effectively. Thus, the current findings provide initial
conceptual insight into cooperative-based flow which has clear wide implications beyond

digital gaming.

In light of the second objective of this research, the findings revealed flow to be experienced
differently between solo and cooperative gaming, but not between online versus offline
contexts. This furthers the current understandings of these experiences within digital gaming.
Specifically, although previous research has identified few differences in flow and mood
between online and offline gaming (Kaye & Bryce, 2014), no research to date has examined
these specifically for players’ real-world cooperative experiences. Additionally, taking this
finding in light of the qualitative accounts suggests that the factors such as effective
communication in promoting group flow functions equivalently in this regard between online
and offline contexts. Therefore, regardless of the social context of play, the social affordances
through communication, as well as other factors, remain instrumental for positive
psychological gaming experiences. This is further supported by the finding that the
conditions of “group flow” derived from the FSS were positively related to positive mood
following gameplay. Clearly, the nature of these social dynamics within play are influential

to the psychological and emotional outcomes of the activity.
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Although the current findings provide insight into “real world” gaming experiences, this
concurrently raises some methodological issues. Namely, relying on participants’
retrospective accounts of gameplay may be considered problematic in respect of the fallibility
of memory and the limitations of autobiographical and episodic memory (e.g. Loftus &
Hoffman, 1989). Therefore, the accuracy of these accounts could come into question.
Additionally, one could argue that a positive bias is characteristic of this type of
methodological approach, in that participants may have been likely to remember, and
therefore report on positive experiences rather than those more negative in nature. Therefore,

the current findings should be considered in light of these methodological limitations.

Regardless of these methodological shortcomings, the current findings provide new
conceptual insight into the underpinnings of group flow and its function in promoting
positive gaming experiences (specifically, for positive mood). This presents exciting new
directions for theorising on flow in digital gaming, where the focus to date has predominantly
been related to solo gaming. However, with the increasingly social nature of gaming, this
calls for further empirical investigation into the dynamic and varied experiences which can be

afforded to the activity.
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Table 1

Table 1: Descriptive analyses for flow and post-gameplay mood for solo and cooperative

gaming experiences, and sub-analysis between online and offline

Gaming Context

Solo Cooperative Online Offline

M SD M SD M SD M SD

Flow 4.14* 52 3.90* .60 3.91 .64 3.89 .50
Positive Mood 3.21 .88 3.24 1.02 3.20 1.10 3.19 .86
Negative Mood 1.29 .32 1.36 .07 1.43 .58 1.39 .76

*p < .05



Table 2

Table 2: Correlations between group flow items with positive and negative post-gameplay

mood

2 3 4 5 6
1.Positive Mood 27 52** 34* .30* 31*
2. Negative Mood -.16 -12 -.16 -.20
3. Task-relevant knowledge/skills 14 21 50**
4. Team-work 29* 32*
(Interdependence, coordination, cooperation)
5. Team-work 19

(Complementary participation)

6. Communication

**p< .00l *p<.05



