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Abstract 
Digital gaming presents an engaging, widely varied, and 

increasingly popular pastime. Yet in recent theorising about 
digital game experience, the social richness of playing is 
often marginalised or neglected all together. We argue that, 
although not previously recognized or defined as such, 
digital gaming technology can usefully be regarded as social 
presence technology, as it provides a setting for interacting 
with others at a distance and augments communication in co-
located settings. In the service of future investigations of 
game experience, and gaming as a social experience in 
particular, we developed a self-report measure, the Social 
Presence in Gaming Questionnaire (SPGQ), based on focus 
group interviews with both casual and avid gamers and a 
social presence scale developed for other social presence 
devices – the Networked Minds Measure of Social Presence 
[40]. This paper describes the factor structure of this new 
measure and explores basic sensitivity and validity. 
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1. Introduction 

To date for many people digital gaming has connotations 
of social isolation, raising concerns and criticisms from 
teachers, parents, researchers and policymakers [1]. 
Interestingly, scientific literature does not provide convincing 
evidence to this effect. On the contrary, studies indicate that 
digital gaming brings many opportunities for social 
interaction. The importance of such interactions for shaping 
the gaming experience is testified by the overwhelming 
participation in virtual communities (e.g., ActiveWorlds, 
Second Life) and massively multiplayer online games 
(MMOGs, e.g., World of Warcraft), and the personal 
relevance of these communities to those intensely involved in 

such games. Some have noted that such online games can be 
understood as collaborative virtual environments, e.g., [2,3].  

But digital games also give rise to frequent and 
meaningful social interactions in the real and tangible world 
of the gamer. Naturalistic observations in home environments 
signalled unexpected instances of cooperative play, even 
around games that can only be played in single-player mode, 
e.g., [4]. Several studies report of electronic games’ 
opportunities for social interaction and the enjoyment that 
results both from playing together or watching others play, 
enjoying the spectacle and sharing comments, and the 
enhancement of emotional experience that comes from the 
presence of a crowd (e.g., [5,6,7,8]). Some even argue that it 
is the social interaction and participation that, to a large 
extent, explain game enjoyment [1,4].  

Market research also supports the notion that digital 
gaming has become an increasingly social activity. A 2005 
Nielsen research report [9] commissioned by the Interactive 
Software Federation of Europe (ISFE) details that two-thirds 
of the gamers they sampled (N=2000, with equal proportions 
from Spain, Germany, Italy, the UK and France) play video 
games with other people for at least an hour a week. 
Moreover, when probed for their motivations to play digital 
games, the number one motivation, supported by 60% of the 
gamers, is the social component, i.e., “being able to play with 
friends”.  

The social embedding and social effects of digital 
gaming exist on multiple levels of interpersonal relations. For 
instance, Kubey and Larson [10] note that children often play 
electronic games together with companions. Most gamers 
were introduced to gaming while playing with others or 
watching others play [11], and in the past, video game 
arcades were reported to represent important social 
environments for young people, as places to build friendships 
and meet with one’s peers [12]. Research has also 
demonstrated that kids who play video games on a regular 
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basis have equal amounts of friends to those who do not 
[13,14], that video game playing actually increases social 
contact [15], and that avid gamers meet each other more 
frequently after school than children who are not gaming 
frequently [16].  

In many respects, electronic games are not all that 
different from traditional games (e.g., card games, board 
games), which have often been viewed as desirable 
materializations of family and peer interaction and 
involvement, and as sources for entertainment and liveliness 
in the public arena. Games present condensed forms of 
interaction, entertainment and liveliness, triggering short 
term interactions as well as long term relationships. For this 
reason, we argue that, although not previously explicitly 
defined as such, digital gaming technology should be 
regarded as social presence technology, as it provides a 
setting and medium for interacting with others at a distance 
(e.g., in online gaming) and augments and enlivens 
communication in co-located settings.  

1.1. Social context in game experience research 

Our work is strongly inspired by the realization that 
gaming is often as much about social interaction, as it is 
about interaction with the game content. Thus, the rich 
interactive experiences associated with gaming can only be 
fully understood when the game is conceptualised as more 
than the software and hardware one is interacting with, but 
includes a larger situational perspective, tapping in on the 
social-contextual contingencies that powerfully influence 
game interactions and associated experiences. After focus 
group investigation of presence experiences of gamers, 
Bracken, Lange and Denny [17] argue: ‘The social dimension 
of gaming may even overwhelm traditional ideas of visual 
and audial richness being the most important attributes to 
focus on in establishing spatial or social presence’ (p.18). 

Given the growing anecdotal and empirical support for 
the social richness of digital gaming, it is increasingly 
surprising that social processes and interpersonal dynamics 
are underrepresented in conceptualisations and theoretical 
deliberations of game experience and game enjoyment. In 
most models a marginal role, at best, is reserved for social 
influence (e.g. see, [8,18,19,20]). The relevance of social 
factors in gaming is generally acknowledged by most of these 
scholars, however it has not been translated into an explicit 
incorporation of social processes into their models. Perhaps 
this is due to the fact that accounts of social interaction and 
social context effects do not lend themselves easily for 
combination with conceptualisations of flow and immersion 
[18,21,22], phenomena which are generally acknowledged as 
central to game experience and are thought to be highly 
sensitive to external distractions such as, for instance, the 
presence of other people. This is also noted by Sweetser & 
Wyeth [8] who state: 'social interaction is not an element of 
flow, and can often interrupt immersion in games [...] 

However, it is clearly a strong element of enjoyment in 
games' (p.10).  

Research into the social interactions during game play 
has indicated positive effects on performance, social 
interaction, and motivation for small group interactions 
during educational games in classrooms [23,24,25,26]. 
Recent research with adolescents and adults has also 
demonstrated that playing games with others adds to game 
experience, demonstrating that playing against a co-present 
friend elicits higher engagement, arousal and more positive 
emotions (fun) than playing against a stranger, or a computer 
[27,28]. 

Accounts of the psychological processes behind these 
findings are still speculative. In Ravaja’s [28] study, playing 
against a human generally elicited higher anticipated threat, 
and post-game challenge ratings tended to exceed those in 
person-computer competitions. Mandryk et al. [27] however, 
demonstrated higher arousal levels for playing against a 
friend, irrespective of perceived challenge, which appears to 
undermine perceived challenge as the cause for higher 
arousal levels. 

As a first step towards understanding the interplay of 
social and individual experiences of digital gaming, the 
present research aimed to develop a measure of social 
presence in gaming situations.  

1.2. Social presence 

In face to face conversation, people communicate via a 
host of cues - verbal, paraverbal, non-verbal - employing 
multiple sensory channels. In mediated settings, 
communication between individuals is filtered by media 
technology. Research in this area has shown that the level of 
social presence and/or communicative realism is strongly 
dependent on properties (richness) of the media interface, 
allowing, for instance, for verbal and/or non-verbal 
communication, and supporting varying levels of naturalistic 
representations in terms of appearance and behaviour (e.g., 
[29,30,31]).  

Developments in telecommunications and internet 
connectivity have opened a wide range of potential channels 
for social interaction: ‘The mediated other is not simply 
“here or not-here,” but is present to a lesser or greater degree 
along some definable continuum' [32]. A related, yet 
somewhat different situation is ‘copresence’ (the sense of 
being there together) as experienced, for example, when 
meeting each other as avatars in a virtual world [33]. But 
even in unmediated interactions, assuming a dichotomy of 
persons being either there or not-there doesn’t do justice to 
the subtlety with which individuals engage in, or withdraw 
from, interpersonal communication [32]. In their theoretical 
and empirical analysis of ‘networked minds’, Biocca, Harms, 
and Burgoon, [30] argue that sensory awareness of bodily 
representations, psychological involvement with another 
intelligence and behavioural engagement through interaction 
and synchronisation are dimensions that characterise the 
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social presence of a person in both mediated and unmediated 
settings [34]. 

Interpersonal awareness, involvement and engagement 
are the result of a complex interplay of compensatory and 
reciprocal behaviours – sometimes called immediacy 
behaviours - involving verbal communication as well as 
interpersonal distance, body orientation, gestures, and gaze 
direction (e.g., [35,36,37,38]). Concepts such as involvement 
and immediacy - the directness and intensity of interaction 
between two people [37,38] - are most often used in contexts 
where the primary activity is face to face communication. 
However, they appear equally appropriate to describe a 
person’s involvement with his/her social context during 
digital gaming, even though in these situations attention is 
distributed between the game, the controller, and the co-
player(s). 

Biocca et al.'s Networked Minds conception of social 
presence [32,34], appears to fit both mediated and co-located 
interaction settings and serves as an interesting measure in 
the study of socially situated gaming that may contribute to 
game experience and enjoyment. 

1.3.  Developing a social presence measure for digital 
gaming 

The Game Experience Lab has recently developed a 
multi-dimensional self-report measure of game experience, 
which probes the multi-dimensional subjective experiences 
associated with digital gameplay and feelings after the 
gaming session has ended: the Game Experience 
Questionnaire (GEQ) [39]. In view of the relevance of social 
context in digital gaming, we felt the need to also develop a 
social presence module for this instrument. This social 
presence module, the Social Presence in Gaming 
Questionnaire (SPGQ), should probe gamers’ awareness of 
and involvement with their co-players.  

Biocca and colleagues [40] have developed the 
Networked Minds Measure of Social Presence (NMMSP), 
which provides a self-report based measure of users’ sense of 
being with their communication partner. It is based on their 
theory of social presence and constructed for measuring 
experiences in social presence technologies such as mediated 
collaborative work environments, mobile and wireless 
telecommunication, and teleconferencing interfaces [34]. In 
their model, social presence consists of three underlying 
dimensions, varying ‘from a superficial to deep sense of co-
presence, psychological involvement, and behavioural 
engagement with the other’ (p.2) [40]. The three dimensions 
thus simultaneously characterise progressively higher levels 
of social presence. 

However, despite the fact that digital gaming technology 
can usefully be conceptualised as a social presence 
technology, there are a number of significant differences 
between digital games and the kinds of communication 
technologies listed above that need to be taken into account 
when attempting to characterise and measure their associated 

user experiences. For one, most communication applications 
are designed specifically for engendering a level of 
experienced social presence between users. That is, their 
design affords the transmission of verbal and nonverbal 
communication cues that are aimed to facilitate social 
involvement, understanding, and interaction between users. 
On the other hand, the majority of digital game technologies 
were originally intended to be used individually, and 
opportunities for playing with others (serially or in parallel, 
competitive or cooperative) were only added later in the 
process. Secondly, most social presence applications are 
primarily geared towards transmitting the user’s thoughts and 
ideas, and only secondarily towards presenting the task at 
hand - if there is a task at all - whereas multi-player digital 
gaming technology does exactly the opposite: it primarily 
aims to present the task and task setting to players, i.e., the 
game world, and only secondarily – if at all – allows the 
transmission of additional social communication cues. 
Thirdly, social presence applications are generally not 
developed to be interesting or engaging by themselves, 
whereas in digital gaming, the medium is clearly designed to 
be intrinsically motivating and fascinating, potentially 
diverting players’ attention away from each other.  

In view of these considerations, we cannot simply 
assume that Biocca et al.’s [40] measure is directly applicable 
for this class of applications and that it presents an adequate 
and appropriate instrument for probing players’ social 
presence experience in digital games. A new questionnaire 
was therefore developed, inspired on the Networked Minds 
measure (and in fact borrowing a number of its items) but 
also based on focus groups interviews with both casual and 
avid gamers. These focus group interviews were performed 
to explore gamers’ first hand experiences of playing digital 
games. The focus groups were used both for discovering the 
various components of game experience, and as a reference – 
a dictionary so to speak – for formulating the items probing 
these components. These data served as a basis for both the 
core GEQ (probing seven components of individual game 
experience, see [38]) and the SPGQ. For a detailed 
description of this phase, see [41]. The current paper presents 
a survey study in which the factorial structure and internal 
consistency of the SPGQ was established and discusses the 
first exploration of scale validity and sensitivity. 

2. Method 

2.1. Design   

For exploring the factor structure of our original set of 
items a sizeable and representative sample of gamers was 
needed. As the questionnaire measure is intended to be 
applicable across a range of gaming genres and platforms, it 
was important to allow participants to play a self-selected 
game on their own preferred gaming platform (PC, console, 
mobile), and in their own preferred physical setting (e.g., 
living room, bedroom, Internet Café, etc.). Based on these 
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considerations we chose to use an online survey, inviting 
people to play a game of choice and to subsequently fill out 
our questionnaire. 

2.2. Participants   

The present research sample consists of those 
participants in the larger GEQ sample [see 39], who reported 
having played against another social entity (real & co-
located, real & mediated, or virtual, i.e., in-game character). 
In total, 191 participants who participated in the larger survey 
also filled out the SPGQ. This group consisted of 169 men 
and 20 women (three participants did not report their gender), 
with an average age of 19.8 years (range 10 to 40 years, SD = 
4.46). With respect to educational level, 8% had a low 
education, 19% a mid level education, and 73% was highly 
educated. Gaming frequency varied from daily (30%), to at 
least weekly (43%), at least monthly (12%), and less than 
monthly (15%).  

Participants were recruited via the internet, using two 
different channels: Virtual Lab (vlab) and internet game 
forums. Both websites allowed us to track the time 
participants had spent on filling out the questionnaire, and to 
exclude users who had filled out the questionnaire before. On 
average, it took 10 to 15 minutes to complete the full survey.  

An invitation to participate in a study on game 
experience was sent out to people registered at the vlab 
database. Respondents who participated through vlab were 
paid 3€. We further recruited participants by posting 
invitations at several Dutch and Belgian internet game 
forums (e.g., InsideGamer.nl, Minatica.be). The invitation 
included a link to our survey created with the online survey 
tool SurveyMonkey (www.surveymonkey.com). As an 
incentive, we raffled a PlayStation 3 among participants who 
took part via this online link.  

2.3. Game characteristics  

The type of games participants played, were myriad. 
Participants filled in the full name of the game and, with the 
help of a game expert, we recoded those games into 12 game 
genres. Participants played First Person Shooter games 
(35%), Role Playing games (12%), Sports games (14%), 
Puzzle/board/card games (6%), Action adventure games 
(10%), Strategy games (9%), and other genres (e.g., 
simulation games, fight games, children's games, music 
games) (9%). Most games were played on the PC or on a 
console. A minority used another platform (e.g., handheld 
console or mobile phone). The majority of participants 
played the game in their own homes.  

2.4. Procedure  

First, as outlined above, participants were invited to take 
part in a study on game experience. The invitation described 
the purpose and the procedure of the study. More concretely, 

we told participants that we were interested in how people 
experience digital gaming and that everybody, also non 
frequent gamers, could participate. In the invitation we 
further included the instruction that before opening the link 
to the questionnaire they had to play a digital game. 
Participants could freely chose the game they played, but we 
did suggest them to play this game the same way as usual 
(with regard to the type of game, gaming platform, game 
setting). After playing the game, participants could click on a 
link that guided them to the online survey.  

2.5. Research materials  

A list of items was constructed based on the findings 
from the focus groups. In addition, the NMMSP [40] was 
reviewed and those items that appeared relevant and seemed 
to roughly match descriptions by gamers were selected. Items 
were selected from each of the three dimensions: six items 
measuring co-presence, four measuring psychological 
involvement, and four measuring behavioural 
interdependence. Two additional items from the 
psychological involvement scale were adapted and used 
(instead of ‘opinions were clear’, we used ‘intentions were 
clear’, to better match the present application area). Besides 
these items, we included items measuring positive feelings of 
togetherness (enjoyment of social context, connectedness, 
empathy, sympathy, admiration), as well as those measuring 
negatively toned emotions (jealousy, revenge, schadenfreude, 
i.e., malicious delight). In total, the long-list consisted of 25 
items. The answering scale used was identical to that used for 
the GEQ, which was a five point intensity scale with points 
anchored at not at all (0), slightly (1), moderately (2), fairly 
(3),  and extremely (4).  

3. Results 

Exploratory factor analysis (EFA) was performed on the 
full set of items. Subsequently, scales were constructed and 
their sensitivity and validity were explored using additional 
background variables collected during the survey. 

3.1. Dimensionality analysis 

Dimensionality analysis of the social presence gaming 
questionnaire (SPGQ) resulted in three subscales: (1) 
Psychological involvement – Empathy, (2) Psychological 
Involvement – Negative feelings, and (3) Behavioural 
involvement. Although a few more eigenvalues were higher 
than one, the scree plot showed a clear bend after the third 
factor. The three-factor solution was easily interpretable, and 
explained 46% of variance. It consisted of two psychological 
involvement components (Empathy and Negative feelings), 
and one Behavioural Involvement component. 

 
3.1.1. Psychological Involvement – Empathy The first 

factor that emerged was called Psychological Involvement - 
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Empathy. Seven of the eight items loading on this factor were 
selected for the scale. The eighth item loading on this first 
factor (‘the other was influenced by my moods’) was one of a 
matched pair, taken from the Networked Minds measure. We 
excluded it because the other item of this pair loaded on the 
third factor. The resulting scale consists of the following 
items: 

• When the others were happy, I was happy*1 
• When I was happy, the others were happy * 
• I empathized with the other(s) 
• I felt connected to the other(s)  
• I admired the other(s)  
• I found it enjoyable to be with the other(s)  
• I sympathized with the other(s) 

Starred items were taken from the NMMSP [40], 
specifically from the Psychological Involvement scale 
(Empathy). The scale is very reliable, Cronbach's alpha = 
0.856, and factor loadings range from .60 - .81. 

 
3.1.2. Psychological Involvement – Negative feelings 
The second component of Psychological Involvement 

was called Negative feelings. Again, six of items were 
selected for the scale, which has a satisfactory internal 
consistency (alpha) of 0.68, and factor loadings between .595 
and .615.  

• I tended to ignore the other* 
• The other tended to ignore me* 
• I felt revengeful 
• I felt schadenfreude (malicious delight) 
• I felt jealous of the other 
• I envied the other 

The first matched pair of items was taken from the 
NMMSP Co-presence scale (Attentional Allocation). 

 
3.1.3. Behavioural Engagement The third scale is 

termed Behavioural Engagement. The scale has good 
reliability, Cronbach’s alpha=.84, with factor loadings 
between .37 and .85. The items are: 

• My actions depended on the other’s actions* 
• The other's actions were dependent on my actions*  
• What the others did affected what I did*  
• What I did affected what the other did* 
• The other paid close attention to me* 
• I paid close attention to the other* 
• My intentions were clear to the other 
• The other’s intentions were clear to me 
The first four items are also used in the NMMSP 

Behavioural Engagement scale (Interdependency). The third 
matched pair of items were originally used in the NMMSP 
Co-presence scale (Attentional Allocation).  

 

                                                 
1 Original items are in Dutch. An English version of the scale 
was developed at the same time, and is currently being tested. 

Together these items make up the social presence 
module for the GEQ, which is only to be used in gaming 
situations where players played with or against others, be 
they virtual (e.g., in-game characters), mediated (e.g., 
online), or co-located.  

3.2. Basic descriptives 

Scores for all subscales are computed as the mean score 
of the items in the scales. Basic descriptives are reported in 
Table 1. 

 
Table 1. Descriptive statistics for Social Presence subscales 

 Mean SD min max 

Empathy 1.47 .90 .00 4.00 

Negative 
feelings .75 .65 .00 3.20 

Behavioural 
engagement 2.20 .84 .13 4.00 

Note: scales range from 0 to 4. 
 
There were two very modest but significant correlations 

between the subscales, specifically between the Behavioural 
Engagement scale and the two Psychological Involvement 
scales (Empathy r=.21; Negative Feelings r=.27, both p<.05). 
Note that there is no correlation between the two 
psychological involvement scales, implying that these two 
scales actually do measure two different experiences, and not 
the extreme opposite ends of one experience. In fact, the 
correlational trend between the two is positive, indicating 
that participants reporting more positive feelings towards 
their co-players also reported more negative feelings. This 
illustrates that both measures are indicators of psychological 
involvement: the more ‘socially present’ the other person is, 
the stronger their mutual influence on each other’s feelings, 
both positively and negatively toned. 

3.3. Sensitivity and validity 

As a first exploration of the sensitivity and validity of the 
SPGQ, scores were compared for reported play frequency, 
duration of play, and, most importantly, between various 
social settings in which participants played. 

 
3.3.1. Frequency of play Participants reported how 

often they played the game for which they filled out the 
questionnaire (at least daily, weekly, monthly, or less) as an 
indicator of their experience with the game. Differences were 
explored for all three SP indicators, employing analyses of 
variance (see Figure 1). Both psychological involvement 
variables showed significant differences between play 
frequencies. Empathy increased with play frequency, 
F(3,184)=3.48, p=.02, while negative feelings decreased, 
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F(3,184)=3.07, p=.03. Behavioural involvement did not show 
significant differences, F<1.  
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Figure 1 Social presence as a function of play frequency, 

scale values range 0 to 4 (SD indicated in graph) 

 

3.3.2. Duration of play Participants’ social presence 
experience was also explored as a function of duration of 
play. They reported higher levels of Empathy after playing 
longer, F(3,187)=5.81, p=.001. No differences were found on 
Negative Feelings. A marginally significant difference 
appeared on Behavioural Involvement, F(3,187)=2.52, p=.06, 
with gamers who had played for longer than three hours 
reflecting higher experienced behavioural involvement than 
those who had played for a shorter period (see Figure 2).  
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Figure 2 Social presence as a function of play duration, 

scale values range 0 to 4 (SD indicated in graph) 

 
3.3.3. Social setting Based on participants’ responses on 

two scales from the background questionnaire we constructed 
a categorisation of increasing social presence and relatedness. 
The analyses are performed on a slightly smaller dataset than 
the original one, as the categorisation could not be 
unambiguously made for 28 participants (due to missing or 
conflicting data). The categories describe settings in which 
the objective ‘distance’ (physically & psychologically) 

between players and co-players gets smaller. The 5 categories 
are: (1) playing alone (not included in the present analyses),  

(2) playing with virtual others (i.e., in-game characters),  
(3) playing online with unknown others,  
(4) playing online with friends/family,  
(5) playing with co-player(s) physically present.  
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Figure 3 Social presence as a function of social setting, 

scale values range 0 to 4 (SD indicated in graph) 

The social presence subscales were explored for these 
social settings. The results are shown in Figure 3. Significant 
differences were found for the first scale of Psychological 
Involvement: Empathy increased with increasing social 
presence and relatedness, F(3, 159)= 12.04, p<.001. Contrast 
analysis showed that scores increased significantly (p<.005) 
with each subsequent category. Negative feelings and 
Behavioural involvement were equal for all social settings. 
As reported earlier, scores on Negative Feelings were very 
low. Interestingly, Behavioural Involvement was equally 
high for all conditions: even for settings with low social 
presence and relatedness, players’ actions are influenced by 
the other social entity’s actions.  

2.4. Discussion 

Digital game content and associated interface 
technologies provide rich media settings for interacting with 
others at a distance as well as augmenting communication in 
co-located settings. One of the most prominent motivations 
for gamers to play digital games is the ability to interact with 
other players. Thus, digital games should not merely be 
regarded as applications for individual enjoyment, but should 
also be recognised for their potential to enhance and enrich 
social interaction. As such, gaming applications can be 
usefully conceptualised as social presence technology.  

At present, the social richness of the digital game setting 
and the social interactions within and around digital games 
have been undervalued as contributing factors in theoretical 
accounts of player experience. No measurement tool is 
currently available to assess the impact of social interaction 
and social context on the digital game experience. As we 
view such a measure as essential to informing our efforts in 
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both theory development and game design, we developed the 
Social Presence in Gaming Questionnaire, as part of a larger 
effort to understand and measure digital game experience. 
This questionnaire was based in part on the Networked 
Minds Measure of Social Presence [40], but was significantly 
adapted based on focus group interviews with casual and avid 
gamers, exploring their first-hand experiences while gaming.  

Exploratory factor analyses performed on the full list of 
items resulted in a three-dimensional structure: Two 
subscales related to psychological involvement respectively 
describe positively (Empathy) and negatively (Negative 
Feelings) toned emotions towards co-players. The third 
subscale that emerged describes Behavioural Involvement 
and measures the degree to which players feel their actions to 
be dependent on their co-players actions.  

The structure differs from the one presented by Biocca 
and colleagues. Co-presence did not emerge as a separate 
dimension in our scale. Psychological Involvement partly 
overlaps, and the third component of the SPGQ – 
Behavioural Involvement - does quite closely match the third 
‘behavioural interdependence’ dimension of the NMMSP.  
The differences found appear to reflect differences in 
application domains: Digital gaming technology originally 
was not specifically intended to bring people together, nor 
was it designed to primarily transmit social communication 
cues. On the other hand, digital games facilitate continuous 
mutual awareness through the very nature of gaming, 
characterised by high interactivity and (mutual) action 
interdependency. The act of playing a game together implies 
that players’ actions are dependent on each other, even in 
conditions of minimal ‘media richness’. In contrast, in 
Biocca et al.’s [34,40] conceptualisation, behavioural 
interdependence is a state attributed only to the highest levels 
of social presence. Apparently, interdependence is one of the 
harder to reach targets in application domains such as 
teleconferencing systems. As Behavioural Involvement was 
generally high, and equally high for all social conditions, our 
data demonstrate that in gaming, even for settings with low 
social presence and relatedness, players’ behaviour is 
influenced by the other social entity’s behaviour. In a game, 
the player’s and opponent’s actions are interdependent and 
make up the very core of the activity. 

In line with expectations, empathy toward co-players 
was higher for those playing against a locally co-present 
other than those playing against a mediated opponent, and 
higher for playing with friends than with unknown others. 
Interestingly, Negative Feelings did not differ between social 
conditions, i.e., participants did not report higher or lower 
levels of jealousy, revenge or malicious delight with 
decreasing physical or psychological distance. This intriguing 
finding calls for more research. We should note that scores 
on Negative feelings items overall were very low and 
skewed, potentially indicating suboptimal sensitivity. On the 
other hand, this scale did show significant differences for 
play frequency. 

Co-located settings showed the highest scores on all 
social presence measures, but we would like to note that co-
location does not, by itself, guarantee behavioural 
engagement, as is testified by Magerkurth and colleagues’ 
[42] observations on the ‘socially isolated’ character of 
gamers in multiplayer settings. In essence, most co-located 
digital gaming takes place in socio-fugal type seating and 
viewing arrangements [43], which counteract mechanisms 
such as mutual eye contact, natural reciprocation of approach 
or avoidance cues and mirroring, or emotionally relevant 
communication signals. Therefore, although physical 
proximity does allow for a more intense and multi-sensory 
awareness and interactions than most mediated technologies 
presently do, in co-located settings we can also experience 
varying degrees of awareness, involvement and engagement, 
i.e., social presence.  

Although intuitively one would assume physically co-
located others to define the high end of the social presence 
dimension, this will also strongly depend on social 
affordances of the game content, the gaming interface, and 
the physical environment in which the game is played. 
Higher levels of social presence may be attained between 
remote players who are continuously and mutually engaged 
in a collaborative game, than between co-located players who 
are each concentrated on attaining their individual goals 
without the need to interact or share. The correlational and 
internet-based design gave us no control over, and limited 
information on whether gamers who played online were 
using additional communication media (e.g., headsets, phone, 
skype video) to enrich social interaction and enhance team 
play. Game content (e.g., game genre, specific game, and 
selected play configuration in the game) may also influence 
opportunities for experiencing social presence. The wide 
variety of games played in the present study unfortunately 
does not allow comparisons between genres or games. It does 
however hand provide a sound basis for scale construction, as 
was intended in this research. 

The correlational design of the study limits possibilities 
for making further causal attributions. Limited control over 
background variables and their interrelations in non-
experimental designs do not permit these types of inferences. 
We therefore regard the validation analyses presented in 
Section 3.3 as preliminary explorations and plan to perform 
additional studies to this effect under more controlled 
settings.   

The emergence of the three factors of social presence in 
our analysis is in itself an important finding that could inform 
theory on social presence in general and on social presence in 
gaming in particular. In addition, the construction of a 
reliable self-report measure of social presence also facilitates 
investigations into the social effects of characteristics of 
digital games and gaming interfaces and opens possibilities 
for studying relationships between the social setting of 
gaming and central components of game experience such as 
enjoyment, flow or immersion. Moreover, a reliable 
subjective measure of social presence can be employed to 
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corroborate and check objective manipulations of social 
contexts in gaming studies and as such presents and 
important new instrument for game experience research in 
general. 

Conclusions 

The social potential of digital gaming is not sufficiently 
recognised, understood, or appreciated in current scientific 
literature. The rich interactive experiences associated with 
digital game play can only be fully understood when the 
‘system’ is conceptualised as more than the software and 
hardware one is interacting with, but includes a larger 
situational perspective. Socially situated play is as much a 
function of the game as it is of where and with whom we 
play.  

The Social Presence in Gaming Questionnaire can be 
regarded as a promising measure, having rendered reliable 
and easily interpretable scales, with satisfactory sensitivity 
and validity as evidenced by additional analyses performed 
on background variables. The SPGQ thus provides a useful 
tool for investigating the social use and social richness of 
digital games and gaming technologies (consoles, interaction 
devices). With the concurrent development of the Game 
Experience Questionnaire [39], researchers are now better 
equipped to probe gamers’ experiences and potentially 
unravel some of the intricacies of social interaction in the 
‘magic circle’ [44] of gaming. This should render deeper 
theoretical insight as well as allow for informed design of 
new ‘socially enhanced’ interaction and display technologies 
for gaming applications. 
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