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Presence has been defined most simply as the sense of being there. Although most often explored in the computer science 
literature as telepresence or immersion in virtual reality (VR), it is also a concept familiar to literature and the arts as well as 
media studies (Moller & Barbera, 2006). Based on the cognitive science, or mental model, understanding of our sense of 
self in the world, it has been pointed out that our perception of reality is a construction, a best guess. VR, and especially 
immersive VR, potentially offers an experience of artificial realities which are technologically mediated.

Sanchez-Vives (2006) notes that VR systems which are immersive typically include at least some sort of head tracking 
devise as well as other devises to support other sensory modalities. This basic apparatus has been applied in a wide 
variety of settings including psychotherapy, medicine, entertainment and the arts. It’s interesting to note that these VR 
environments are not especially detailed in their representation of reality yet they are quite capable of elicitation of self 
report, behavioral, and physiological responses consistent with what would be expected in reality thus indicative of a sense 
of presence. 

Witmer and Singer (1998) found that high presence in VR occurred with increases in involvement, control, selective 
attention, perceptual fidelity and mimicking real world experiences. All are aspects of video game play, the most common 
experience of presence while awake, falls at the top end of a range of media presence experiences widely available. 
Presence in a variety of forms in video gaming is much sought after by gamers and developers alike (Schneider, Lang, 
Shin, & Bradley, 2004), despite eminent VR researchers puzzlement at the call for realism (Slater & Sanchez-Vives, 2006). 
VR researchers tend to focus on sensory immersion as the primary element of presence while video game researchers are 
broader in their conceptualization. The sense of presence in video games is due in part to their rich visual and auditory 
input as well as the interactive component of play. 

On a conceptual level, Revonsuo (2006) has argued that presence in virtual reality (VR) offers a good model of 
understanding the nature of consciousness. He further points out that perfect non-reality based presence is accomplished 
each night while we sleep and dream. Moller and Barbera (2006) argue that dreams fulfill several domains of presence 
including physical, social and self and “may be regarded as a natural experiment in presence” (p. 105). Relatedly, 
Gackenbach (2006) has shown a relationship between video game play and a type of dream which is high in felt sense of 
being there, the lucid dream. This is a dream where the dreamer knows he/she is dreaming while the dream is ongoing. The 
sense of awareness of the true state of being does not take away from the felt sense of being there that so characterizes 
night time dreams (Gackenbach, 1988). 

In order to further understand the nature of consciousness in gamers, the present two inquiries investigated differences in 
presence associated with video game play, as a function of participants game playing history and game playing conditions. 
Two studies were conducted with the expectation that hard core gamers would evidence more presence as measured by 
psychophysiological measures (study 1), performance measures (studies 1 and 2) and by self report measures (studies 1 
and 2).

Study 1
Presence was assessed after playing two types of games and in terms of three types of responses (self report, 
psychophysiological and behavioral). Self report was assessed using a version of Lombard, et al. (2000) Media 
Questionnaire while physiological data was gathered using a biofeedback monitoring devise. Behavioral data came from 
game performance. The Lombard et al scale was chosen because it is based upon a review of the literature by Lombard 
and Ditton (1997) and highlights each of the six major dimensions of presence although all items were not used as they 
were not relevant to the task at hand.

Physiological measures of presence have varied but heart rate shows the most promise 
according to Meehan, et al. (2001). Skin conductance was favored by Parente and 
Parente (2006). This measure is thought to be more responsive to stress levels than 
just heart rate (Kawachi, 1997). However, Viciana-Abad, et al. (2004) showed a positive 
relationship between stress and presence under some conditions while no relationship 
under other situations. The biofeedback monitoring in the present inquiry was done using 
a finger pad devise which monitors heart rate and skin conductance and offers heart rate 
variability data as well. This devise is portrayed below as are a screen shots from each of 
the two games where it was used as a controller. 

 
Finally, behavioral measures of presence were inferred from 
performance measures of game play. It is likely that gamers 
would experience presence more readily than non-gamers due 
to such factors as skill, familiarity with the control device, and 
refined mechanisms for visual attention.  

In the present inquiry one of several “mind-operated” devices 
(MOD) for gaming, which  were originally developed by the 
US Air force to train pilots in hands off control of airplanes 
(Parente & Parente, 2006) was used. Two “mind-operated” 
video games were played which varied in play characteristics 
as well as feedback, thus presumably reflecting different levels 
of presence. 

This type of game play was chosen in order to equalize as 
much as possible previous game playing experiences. It is 
unlikely that students have used biofeedback to play video 
games. Progress is made in this game to the extent that the 
participant can lower their heart rate and skin conductance. 
Thus the design of this study is a 2 (game type) by 2 (level 
of game play history) factorial design with one within and 
one between subject independent variables. There are three 
broadly defined dependent variables: self report presence, 
physiological presence, and behavioral presence. It is generally 
expected that those who have a long and diverse history of 
game play will experience more presence of all three types 
during their experiences of MOD play than those who play 
video games but not as much. Additionally, as in previous 
research (Nichols, Haldane & Wilson, 2000), it is expected that 
the clearest assessment of presence will come from the self 
report measure upon which high gamers are expected to report 
feeling more presence. Finally, it is unclear if either of the two 
games played would be more or less likely to induce presence.

Method
Participants were selected based upon their video game play history. Frequent gamers are defined as those playing 
several times a week or more, for at least one hour per session.  They have played 20 titles at minimum, and began playing 
electronic games before grade 3.  Infrequent gamers are defined as those who play several times a year at most, for no 
more than two hours per session.  They had played no more than 20 titles in their lifetime, while starting no later than grade 
6.  Participants were solicited over a 7 month period from college students and gamers at a gaming convention. There 
were 61 participants tested, 20 infrequent gamers, 20 high end gamers, and 21 hard core gamers (attendees at the gamer 
weekend long local area network). In some of the analysis the latter two groups were combined to make one group of 
frequent gamers as there were no group differences in the four defining variables of game play incidence. However, in other 
analyses these groups were treated as distinct.

Participants were seated at a table containing a laptop computer, biofeedback sensors, headphones, stopwatch, and 
response sheet.  They were oriented to these materials by the experimenter, who gave assistance with putting on the finger 
sensors and headphones.  A script was used to introduce each of two tasks, which were completed in a counterbalanced 
fashion across participants.  In each of these, participants were given approximately 2 minutes for orientation and practice 
while trials lasted 7 minutes.    

In Condition A, participants were instructed to stabilize their internal states while playing the Inner Tube game.  In this 
game, a ship’s movement is determined by readings taken by the sensors.  No steering was required.  Greater consistency 
of states led to greater ship momentum.  The further a participant’s ship progressed through a series of tunnels, the higher 
their end score.  Prior to the trial, participants were informed that they would be asked to provide an estimation of its 
duration.  As such, they were asked to press the stopwatch button immediately before and after the trial.  These watches 
were taped face-down, so that no time cues were present.  The experimenter used a separate stopwatch for confirmation.  
After completing their run through this game, participants recorded the game score and time estimation on the response 
form.  Lastly, they answered an online survey with items taken from Lombard et al’s Media Questionnaire.  

In the other task (Condition B), participants played a Bow & Arrow game.  The game required participants to raise or lower 
their state of arousal, thereby raising or lowering the aim of the weapon.  Three targets, at different heights, appeared on 
screen, the goal being to hit as many of these as possible within the 7 minute window.  A left-click of the computer mouse 
fired the arrows.  Once again, participants were informed of the prospective time judgment, and were asked to press the 
stopwatch button before and after the trial.  If all 3 targets were hit before the 7 minute endpoint, the trial ended early 
and the experimenter made a recording of the actual elapsed time.  Upon completion, participants recorded their time 
estimation on the response sheet and then answered the online Media Questionnaire. 

Completion of both games marked the end of the experiment.  Participants were thanked, offered a debriefing statement, 
and reminded of any credit received for co-operation.

Results
Because most of the low end gamers were women and most of the high end gamers were men, gender was entered as 
a covariate in all subsequent ANCOVAs (gender X gamer X2(1)=44.82, p<.0001).  Performance across game could not be 
compared as they were different games, however time estimates as a performance type variable were comparable, but 
there were no main effects or interaction that reached significance. While the majority of the 23 immersive self report items 
gamer by condition ANCOVAs did not reach significance, four had significant or near significant interactions. They were:

A.	 How often when an object seemed to be headed toward you did you want to move to get out of its way? (F(1,58)=2.78, 
p<.092);
B.	 Overall, how much did the things and people in the environment you saw/heard…look like they would if you had 
experienced them directly? (F(1,58)=3.40, p<.07);
C.	 After the game experience ended I had to adjust back to the immediate physical surroundings. (F(1,58)=4.673, p<.027 
and main effect for condition F(1,58)=5.13, p<.027); and
D.	 How much of a sense of physical movement did you feel during the game experience? (F(1,58)=3.53, p<.094)

   

   

It can be seen that in the four interactions high end gamers responded relatively less variably to the different games than 
the low end gamers with one exception. In terms of how much the things in the game looked like they “would if you had 
experienced them directly” the high end gamers showed more of a response variance between games and in the opposite 
direction than the low end gamers. 

Study 2
In the second study, pre-selected high and low end gamers were once again exposed to two game play conditions, but 
this time for the exact same game. Conditions were designed to manipulate the degree of presence experienced by 
participants. Aiming for a more naturalistic form of video game play, a commercial racing game was used.  While belonging 
to a familiar genre, the chosen title (Need for Speed: Pro Street) was new, and thus details of the game would likely be 
unfamiliar to both groups. 

It is hypothesized that a group of frequent gamers will report more feelings of presence after playing a game than infrequent 
gamers.  This prediction is founded on past evidence suggesting the contribution of skill to presence phenomena, as 
well some of the findings from the previous study.  As noted earlier it is likely that gamers will experience presence more 
readily than non-gamers due to such factors as skill, familiarity with the control device, and refined mechanisms for visual 
attention.  Presence will be measured using self-report responses to the same items used in Study 1, taken from Lombard 
& Ditton’s Media Questionnaire.

Method
All participants were screened and some classified as frequent or infrequent gamers, in accordance with a set of criteria 
used in the  previous study.  Subjects were required to be at least 18 years of age, while those over 30 were considered 
ineligible.  

Participant sex was a covariate in data analysis 
since of  the 39 total subjects, the 20 infrequent 
gamers are female and 19 frequent gamers are 
male.

A Sony PlayStation 3 video game console with 
80-gigabyte storage was used, along with the 
Electronic Arts video game title Need for Speed: 
Pro Street and standard wireless controller.  
 
This game was selected for its accessibility and 
high visual/sonic realism.  The driving simulation 
also discourages any lapse of attention.  
Participants experienced the “top speed run” 
game mode on the “autobahnring” course/
circuit.  The “top speed run” mode was suitable 
for this study, given it does not have any form of 

stopwatch display.  The “autobahnring” course was selected for appropriate length.  For video output, an HDMI cable was 
connected to a ViewSonic 1080p projector (model VS11481).  The image appeared on a white, unmarked wall.  Sound was 
produced using the Microsoft X-box surround system with optical input.  Volume level during all trials was 27. Participants 
used a Dell laptop (model D810) with 15” display and mouse for responses to the gaming experience via an online 
questionnaire.  

Participants were greeted upon arrival.  Each read and signed a consent form noting their freedom to withdraw.  The 
researcher provided an explanation of the control scheme and experimental task according to a scripted, visible instruction 
sheet. This included informing them of the prospective time-estimation task.  Participants then played through a portion of 
the course as practice.  This allowed for brief orientation and adjustment to the controls.  The title was selected in part for 
its simple control scheme.  It required the use of only three buttons: an accelerator, a brake, and a thumb stick for manual 
steering.  The researcher stopped participants at the point of 70% completion.  With trial durations in the range of several 
minutes, this amount of practice was considered both necessary and sufficient.  A partial course-run gave seemingly 
adequate practice, while not resembling experimental trials too closely.  Room lights were on for all practice trials.

Next, participants experienced both the high presence and low presence game trials.  These were presented in alternating 
order, according to the within-subjects counterbalancing procedure.  In other words, half of each group experienced the 
low presence condition first, while the other half experienced high-presence first.  The high presence condition involved 
playing the game with an 86-inch screen and in-game audio.  In-game music and speech were disabled, leaving only 
engine and environmental sounds (e.g. wind). In the low presence condition, participants experienced the same game 
mode with a 37-inch screen and completely muted audio.  In addition, image sharpness was slightly decreased in low 
presence trials.  This was accomplished by turning the projector’s lens 5-10°.  Image size was swapped by manually 
adjusting the projector’s position.  Viewing distance was held constant at approximately 120 inches.  Room lights were 
turned off during all trials.

After each trial, participants were immediately asked to record their time passage estimation on a paper response form.  
They were then directed to the online questionnaire, which they completed by laptop computer at a separate station (long 
table).  While the participant was responding to the questionnaire, the researcher collected game performance and trial 
length data.  Game performance measures were: average speed, highest recorded speed, top speed, and total speed.  
Game console and projector were situated on the low table, in front of the sofa where both researcher and participant sat.  
After filling out the questionnaire twice (once following each trial) participants were given a debriefing form.  This elaborated 
on the research hypothesis and provided contact information for future reference.  Participants were thanked and reminded 
of the credit to be received.

Results
Self-report responses and game scores were analyzed to assess any between or within subject effects.  A one-way 
repeated measures ANCOVA (gamer type X condition) was performed for each item, with gamer sex included as a 
covariant. As was the case in study one, and indeed in the literature as a whole, high end gamers tended to be males. 
Significant or near significant differences emerged for nine of the self-report presence items.  None of the dependent 
variables measuring game performance were significant. The significant results are portrayed in the adjacent table:

It can be seen that in all instances where there was a main effect or an interaction involving the between subject gamer 
group variable high end gamers reported more presence than low end ones. In both cases, frequent gamers playing the low 
feedback condition reported more sensitivity to the virtual environment and less attention to the devices used to play the 
game. Both of these are indicative of higher felt presence.

Flow provides a framework for understanding why experienced gamers might report greater presence in the low feedback 
condition.  Optimal experience or flow states, as delineated by Csikszentmihalyi and others, depend on a balance of 
challenge and ability.  Descriptions of these states share much overlap with the characteristics of presence, namely their 
high levels of concentration.  Deep immersion may result if players of relatively low skill are assigned to an easy gaming 
task (e.g. large screen).  On the other hand, frequent gamers might experience boredom during an easy task, but feel 
quite challenged and thus immersed on a smaller screen.  Although gamers undoubtedly prefer a large screen in general, 

the typical game is far more complex than that 
used in this study.  Gamer quotes echoing this 
flow interpretation can be found in the comments 
section of our survey, including:

When the screen became smaller and the sound •	
was muted it became more challenging.
The second time round felt different from the •	
first and surprisingly to me felt like i was less 
involved in the game. This is because in the 
first time the screen was smaller and there was 
no sound so i had to focus more in order to 
succeed.
Found it to be much more challenging without •	
the sound.
I would of felt more into the game if the •	
track that I was racing on had of been more 
challenging. With more turns and corners as 
well as need for deceleration, the game would 
have became more realistic.
Without sound and the smaller screen the game •	
had become someone more difficult when you 
had to react to turns.
Condition B forced me to concentrate and focus •	
in order to perform well. This led to greater 
immersion and motion perception.

 

Discussion
In order to more directly compare the two studies and to relate the major types of variables within each study, two principle 
component factor analyses were computed for individual difference variables (sex, gamer), performance variables (study 1: 
number of targets hit in the Bow and Arrow game; score on the Inner Tube game and study 2: mean of four speed variables 
for each condition), estimated time (separate for each game/condition) and mean presence (separate for each game/
condition). The two factor matrices are portrayed below:

In study 1 gamer group loaded on two 
factors. In factor 1 it loaded with poor 
performance on the Inner Tube game 
and high estimates of time passage. A 
possibility is that gamers were bored by 
the game, leading to low involvement or 
enthusiasm and higher time estimates.  
Factor 3 loaded good bow and arrow 
scores with fast time passage (low time 
estimates) and and self-reported sense of 
presence for that game.  This game was 

more interactive in the traditional manner, in that it required participants to aim and click with a mouse.  Perhaps gamers 
felt more in control and thus could more easily feel present in the game.  Also, we hypothesize an inverse relationship 
between presence and time estimations.

In the study 2 factor matrix gaming also 
loaded on two variables. In the first factor 
short time estimates were associated with 
good performance under both conditions 
and marginally (.295) with self reported 
presence for the Large Screen condition. 
As with the first factor for Study 1, this 
supports the idea that increased presence 
or involvement promotes better game 
performance.  There may be an inverse 
relationship between performance and 

experience of time. The second factor also loaded gamer but here it was associated with longer time estimates and 
presence in both gaming conditions (marginal for small screen condition .298).  One interpretation is that frequent gamers, 
while reporting high presence on some items (e.g. those about visual realism), were not challenged in either condition 
enough to alter their experience of time.  Presumably, subjective time experience depends on attention more so than 
judgments of realism.  The role of the control device in these two studies may account for this difference between the two 
studies’ factor structures. Specifically, the biofeedback controller was so novel that it may have detracted significantly from 
presence.

Finally, the major hypothesis that high end gamers would evidence more presence across conditions was not upheld when 
examined for each presence item. However, there was some support when examined as a mean for all items in the two 
factor analyses. Additionally, it should be noted that in both studies high end gamers evidenced less variability in their 
reports of presence to each condition than the low end gamers. Further exploration of the relationship between presence 
and video game play is called for in order to understand how game play may impact experiences of consciousness.”

BIOFEEDBACK GAME CONTROLLER

BOW AND ARROW GAME FROM THE JOURNEY TO WILD DIVINE: THE PASSAGE 

MIND MODULATIONS INNER TUBE BIOFEEDBACK GAME

ELECTRONIC ARTS VIDEO GAME TITLE NEED FOR SPEED: PRO STREET

SURVEY ITEM HIGH 
GAMER

LOW 
GAMER

F-VALUES

‘Being there’ inside the environment
     Low feedback
     High feedback

3.33
3.89

3.43
3.52

Between: F(1, 36)= 
3.351, p<.10

Self image vs. to screen image overlay
     Low feedback
     High feedback

11.22
10.06

11.62
12.14

Between: F(1, 36)= 
4.267, p<.05

Mentally immersed in the experience
     Low feedback
     High feedback

3.89
4.83

3.67
4.48

Within: F(1, 36)= 
4.571, p<.05

Insensitive - Sensitive
     Low feedback
     High feedback

3.89
3.83

3.57
3.86

Within: F(1, 36)= 
2.931 , p<.10
Interact: F(1, 36)= 
3.231 , p<.10

Dead - Lively
     Low feedback
     High feedback

4.06
5.06

3.67
4.90

Within: F(1, 36)= 
4.144 , p<.05

Remote - Immediate
     Low feedback
     High feedback

3.94
4.89

3.33
4.24

Between: F(1, 36)= 
3.394 , p<.10

Things and people in the environment 
you saw/heard look like they would
     Low feedback
     High feedback

3.56
3.83

3.33
3.48

Between: F(1, 36)= 
4.095 , p=.05

Attention to the real surroundings
     Low feedback
     High feedback

2.22
2.44

2.95
2.95

Within: F(1, 36)= 
3.613 , p<.10

Attention to devices/equipment
     Low feedback
     High feedback

2.50
2.39

2.57
2.90

Within: F(1, 36)= 
5.908 , p<.05
Interaction: F(1, 36)= 
3.048 , p<.05

Study 1 COMPONENT
1 2 3 4

Sex 1=M 2=F -.805 .219 -.428 .155
1=low end;2=high end;3=high end at conference .781 -.202 .471 -.171
Number of targets bow and arrow -.266 -.160 .476 .676
Score from inner tube game -.395 -.062 .081 -.639
Time estimated for the bow and arrow .447 .610 -.356 -.003
Time estimated for inner tube .683 .274 -.392 .267
Mean presence variables for inner tube -.064 .752 .294 -.147
Mean presence variables for bow and arrow -.204 .710 .527 .052

Study 2 COMPONENT
1 2 3

Sex 1=M 2=F -.823 -.348 .307
1=low end;2=high end .820 .347 -.231
Mean of four speed variables for condition A .834 -.256 .286
Mean of all speed variables for condition B .891 -.075 .046
Time Estimate for Condition A -.326 .799 -.400
Time Estimate for Condition B -.452 .603 .290
Mean of presence subscales for condition A .295 .701 .206
Mean of all presence subscales for condition B .116 .298 .884


