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Abstract 
 

This study moved Presence into the realm of the smaller 
video format—comparing Apple iPod with a standard 
television presentation.  Ninety-six students were exposed to 
one of two presentations on either an iPod or on a 32-inch 
television.  Students saw either a 10-minute fast-paced 
(multiple cut) action sequence or a 10-minute slow-paced 
(long cut) conversation sequence from a feature length 
motion picture.  The 2 x 2 design looked at differences in 
immersion, spatial presence and social realism.  While 
previous research suggests that larger format presentations 
should generally result in higher levels of presence, this 
study found that subjects viewing the iPod reported higher 
levels of immersion.  Social realism had a significant 
interaction with content/pace, and there was no significant 
difference between iPod and the 32-inch television in spatial 
presence. 

 
 
The time to imagine is now. The mobile video industry is 
poised to boom. There are more mobile phones in the world 
than cinemas, televisions, and computers combined, and the 
proportion of those phones that are video- and net-enabled is 
growing rapidly (John Pace, 2006, pg 149). 
 

1. Introduction 

There has been an increase in the number of mobile 
devices for work [1] and for entertainment. To demonstrate 
entertainment uses, in 2006 the first annual International 
Portable Film Festival was launched [2]. However, even with 
such medium specific event there is some concern about re-
hashing old content for a new medium. Karena cites film 
festival organizer Andrew Apostola as saying “What is the 
length of time people can watch a small format? I’m 
personally comfortable with up to a half an hour” [2, p. 60]. 

There have been numerous studies examining the use of 
small screen for work related activities. Additionally, smaller 
screen have been shown to lower task performance in PDA 
size devices [3-4] but with the ever increasing number of 
small screen being used for entertainment (i.e., Playstation 
Portable, Microsoft Zune, and Apple iPods) an investigation 
into the level of engagement with the small screen is a 
necessity. This study investigates audience responses to an 

average size television and an iPod. The independent 
variables are screen size and content. The dependent 
variables include a variety of presence dimensions – 
specifically immersion, spatial/physical presence, and social 
realism. 

One means to study audience engagement with these 
smaller screens is by exploring whether participants will 
report experiencing a sensation of presence while viewing 
these very small screens. 
 

2. Presence  

Audience members can experience a sensation of 
presence through the use of technology when they 
inaccurately perceive the role of the medium. There have 
been numerous definitions of presence put forth [5-8]. The 
current study defines presence as a perceptual process where 
the media user somehow looks past or overlooks the 
technology to experience the medium [9]. 

2.1. Presence and Television 

Several studies have demonstrated that television can 
evoke sensations of presence in viewers [10-12]. Even prior 
to these studies addressing presence, earlier studies found 
that under certain conditions viewers can respond to objects 
and people on the screen as if they were real [13]. 

A common way to study presence and television has 
been to manipulate screen size. There are consistent findings 
that larger screens often lead to audience responses that are 
consistent with presence [14-15] or were classified as 
presence [12, 16-17].  

 

2.2. Screen Size 

The size of the television screen has been of interest to 
researchers since the early 1970s. Early studies focused on 
audience’s recollection of televised content and the impact of 
screen size. Recognition was to be better on larger screens 
[18]. It should be noted that the largest screen employed in 
this study was 23-inches.   
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More recent investigations have found that television 
viewers report larger images as being more realistic[12]; 
increased attention [15, 19-20]), better memory [5], and 
higher levels of arousal [12, 20-21]In almost all cases larger 
screen lead to higher levels of the dependent variables. 

One experiment investigating television screen size and 
audience responses [20] used 3 different screen sizes (56-
inch, 13-inch, and 2-inch picture heights) and found that 
attention and arousal were greater for the larger screens.  The 
2-inch screen was an LCD monitor (rather than the current 
iPod-type player). Further Reeves et al., argue that larger 
screen might demand more of audience members’ attention 
because there is more area (or larger images) to be processed. 
The argument is linked to the development of visual 
perception with larger images being processed as a threat and 
therefore demanding more attention.  

In 2004, an examination exploring whether small 
portable computer size screens with a screen size of 3.9” 
could elicit positive emotional responses and heighten 
arousal for audiences when viewing news [22]. While this 
study focused on motion of images on small screen, the 
findings were consistent with findings of television size 
screen studies. Namely, that audio/visual content can impact 
the level of pleasure and arousal experienced by the media 
user with a positive relationship found between larger screen 
sizes and media effects.  

2.3. Presence and Screen Size 

The studies that have explored screen size and presence 
have found consistent results that larger screen result in 
participants reporting higher levels of presence dimensions.  
Some examples include more enjoyment [12], immersion 
[23], spatial presence [24] and perceived realism [10]. 

Based on the findings of these studies and the nature of 
the screen included in the study, the following hypotheses are 
proposed: 

 
Hypothesis 1a: Participants who watch the large screen will 
report higher levels of immersion than the participants who 
watched the smaller screen. 
 
Hypothesis 1b: Participants who watch the large screen will 
report higher levels of spatial presence than the participants 
who watched the smaller screen. 
 
Hypothesis 1c: Participants who watch the large screen will 
report higher levels of perceived social realism than the 
participants who watched the smaller screen. 
 

3. Content/Pace 

The pace of a television program has been shown to 
influence audience responses to television messages [25-26]. 
Pace has been found to influence of pacing on memory, with 

faster pacing decreasing recognition of Public Service 
Announcements (PSAs) [27-28], and TV commercials [29-
30]. It has also been shown to influence audience channel 
changing behaviors [26]. 

In an experiment manipulating pace, [25] found that 
increased pace increases arousal and attention in viewers. 
However, pace appears to have a threshold, if the pace is fast 
and the content arousing, then the participants were 
cognitively overloaded and beyond their ability to process the 
information (This study was conducted on a 19-inch 
television set). In 2003, similar results were found with 
television news [31]. Other researchers have identified 
certain types of programming that is likely to have a faster 
pace.  

In fact programing genres have been connected to pace 
[32]. Action-adventure children’s television programming 
was found to have significantly faster pacing than education 
programming [33]. Action programming appear to have a 
faster pace in adult content as well. Some researchers have 
proposed tha action adventure should be categorized as fast 
paced [34] Further, [35-36] found that such faster paced 
content is rated as more exciting by audiences.  For these 
reasons the clips used in this study are identified by the 
content they contain, but the authors also acknowledge that 
the clips varying in pacing as well.  

Based on these findings the following are offered: 
 

RQ1: Will pace influence the sensations of presence reported 
by participants? 
 
RQ2: Will there be an interaction between screen size and 
pace for presence? 

 

4. Method 

The overall design was a screen size x content/pacing (2 
x 2) between-participant design. Both screen size and 
content/pace had two levels. The levels of screen size were 
large and small. The levels of content were action and 
conversation. Forty-eight participants watched a 10-minute 
film clip. The experiment received Institutional Review 
Board approval.  Figure 1 presents the design. 
 
 

Television   iPod 

Conversation 24 participants 24 participants 

Action  24 participants 24 participants 

 
Figure 1  2x2 Research Design 

 

PRESENCE 2007

284/388



 3

4.1. Stimulus 

The video material was taken from the film Ronin. The 
movie released in 1998 was directed by John Frankenheimer 
and starred Robert DeNiro and an international cast.   After 
viewing several movies that included both character 
conversational interaction and scenes with high action 
sequences without (or minimal) character conversation, this 
movie was selected for three reasons: 
 1. First, it was not a well known movie so most 
subjects would be unfamiliar with the context/story 
surrounding the 10 minute segment. 
 2. The director used long continuous shots during 
the character interaction (slower pacing) and multiple cuts 
(faster pacing) during the chase scene.  Further, the chase 
sequence was shot without computer generate imagery 
(CGI). 

3. The two 10 minute sequences were connected 
with the planning (character interaction) immediately 
preceding the chase. Further the two sequences were self 
contained and timed within 24 seconds of each other. 

The content (pace) of each clip was different. The 
action drive clip was fast paced with frequent cuts and lots of 
movement on the screen. The conversation clip is presented 
in a much slower pace. The scenes features longer shot 
lengths and slower transitions.  

 

4.2. Independent Variables 

4.2.1. Screen Size The first independent variable was 
screen size (large versus small). Screen size was manipulated 
by having one group of participants view the clips on a large 
32-inch (measured diagonally) television set. The other group 
watched on the clips on a small video capable iPod (2.5-inch 
screen). 

 
4.2.2. Content/Pace The second independent variable 

was content (pace). Content was manipulated by having one 
group of participants watch the action driven clip. The clip 
featured a group of people firing guns at each other in a city 
street, followed by an extended car chase with a concluding 
gunfight (fast paced). The conversation driven clip contained 
some of the same characters sharing information and making 
plans (slow paced). The clips are contiguous in the actual 
film. 

 

4.3. Dependent Variables 

The amount of presence experienced by the participants 
was measured using a multidimensional presence scale [7, 
10-11].  The presence dimensions included were immersion, 
spatial presence and perceptual realism and are detailed 
below.  

 

4.3.1. Immersion. Immersion was measured by asking 
participants to respond to five statements using a scale from 
not at all (1) to very much (7). The immersion scale was 
developed to assess the extent to which audience members 
feel they are absorbed in the media programming. Examples 
of items include: “How involving was the video?”, and “How 
engaging was the story.” The scale had a Cronbach’s alpha of 
.87. 

4.3.21. Spatial Presence Participants responded from 
very strongly disagree (1) to very strongly agree (7) for three 
Likert-type statements designed to measure the extent to 
which television viewers feel a sense of sharing a physical 
space with the mediated environment [7]. Examples of the 
statements include: “How much did it seem as if the objects 
and the people you saw/heard had come to the place you 
were,” and “How often when an object seemed to be headed 
toward you did you want to move out of its ways.” The scale 
had a Cronbach’s alpha was .90. 

 
4.3.3. Social Realism Participants responded from very 

not at all (1) to very much (7) for six statements intended to 
measure the extent to which television viewers feel a sense of 
realism when viewing television. The four statements were 
“The events I saw/heard would occur in the real world,” “The 
events I saw/heard could occur in the real world,” “How 
relaxing was the experience?” and “The way the events I 
saw/heard occurred is a lot like the way they occur in the real 
world.” The scale had a Cronbach’s alpha was .77. 

 

4.4. Participants 

Undergraduate students were recruited from several 
social science courses to participate.  Ninety-eight 
undergraduate students from introductory classes were given 
credit from their instructors for participation 

 

4.4. Procedure 

Each participant was met by the experiment and escorted 
into a carpeted, 8 x 10 foot room that contained a television, 
a videocassette recorder, and a comfortable chair that faced 
the television screen. Various other amenities, such as a 
decorative table lamp and pictures on the wall, made the 
environment similar to a living room.  

The participants who watched the iPod were also seated 
in a living room setting. The only difference between the 
conditions was the participants were asked to sit in the chair 
and provided with the iPod and headphones. The participants 
held the iPod for the duration of the viewing time.  

The experimenter explained that the participant would be 
watching a 10-minute video clip and that after the clip they 
would exit the viewing room. After the participant exited the 
experiment room, the experimenter escorted the participant to 
a second room that contained tables and chairs. The 
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experimenter instructed the participant to sit at one of the 
table and to answer a paper-and-pencil questionnaire. The 
experimenter emphasized that there were no wrong answers 
and that the participant should follow the directions in the 
questionnaire. The entire procedure took about 35 minutes. 
 

5. Results 

Based on previous work, the Hypothesis 1a predicted 
that participants who watched the larger screen would report 
higher levels of immersion than participants who watched the 
smaller screen.  Table 1presents the results. 
 
TABLE 1: 
Descriptive Statistics for Immersion 

 
Condition   Treatment 

 M SD N 

iPod Character 25.25 7.28 24 

 Action 29.42 5.78 24 

 Total 27.33 6.84 48 

TV Character 25.52 8.30 24 

 Action 22.63 8.28 24 

 Total 24.10 8.33 48 

Treatment Character 25.39 7.74 48 

 Action 26.02 7.85 48 

 Total 25.70 7.76 96 

ANOVA R2=.10

  F Sig 

Screen Size Main Effect 4.59 0.04 

Treatment Main Effect 0.18 0.68 

 Interaction 5.38 0.02 

 
 
 
 

In Table 1 we see that there is a significant difference for 
screen size and immersion, however, it is contrary to the 
prediction in Hypothesis 1a.  The mean immersion score for 
those participants in the small screen group was significantly 
higher than for those in the larger screen group (M = 27.33 
versus 24.10; F= 4.59; p<.05).  This finding, then, is 
unexpected and may bear further examination. 

 
Hypothesis 1b predicted that participants who viewed 

the larger screen would report higher levels of spatial 
presence than those viewing the smaller screen.  Table 2 
presents these results. Table 2 presents no support for 
Hypothesis 1b.  There is no difference in spatial presence 
between those participants who viewed the larger screen and 
those of viewed the smaller screen. 

 
 

TABLE 2: 
Descriptive Statistics for Spatial Presence 

 
Condition   Treatment 

 M SD N 

iPod Character 18.54 9.46 24 

 Action 16.00 8.64 24 

 Total 17.27 9.05 48 

TV Character 19.17 8.96 24 

 Action 16.67 9.98 24 

 Total 17.92 9.47 48 

Treatment Character 18.85 9.12 48 

 Action 16.33 9.24 48 

 Total 17.59 9.22 96 

ANOVA R2=.02

  F Sig 

Screen Size Main Effect 0.12 0.73 

Treatment Main Effect 1.77 0.19 

 Interaction 0.00 0.99 
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Hypothesis 1c predicted based on previous findings that 
participants who view the larger screen would report higher 
levels of social realism than those who viewed the smaller 
screen.  Table 3 presents the results. Table 3 presents no 
support for Hypothesis 1c.  There is no difference in social 
realism between those participants who viewed the larger 
screen and those of viewed the smaller screen. 
 
TABLE 3: 
Descriptive Statistics for Social Realism 
 
Condition   Treatment 

 M SD N 

iPod Character 16.67 4.49 24 

 Action 12.46 3.87 24 

 Total 14.56 4.66 48 

TV Character 18.16 4.41 24 

 Action 10.46 3.80 24 

 Total 14.39 5.64 48 

Treatment Character 17.43 4.47 48 

 Action 11.46 3.92 48 

 Total 14.47 5.15 96 

ANOVA R2=.37

  F Sig 

Screen Size Main Effect 0.09 0.78 

Treatment Main Effect 49.76 0.00 

 Interaction 4.28 0.04 

 
  

 RQ1 asked whether the content (pace) would make a 
difference in the various sensations of presence the 
participants would report.  Taken as a main effect there were 
no significant differences in either reported levels of 
immersion or spatial presence.  There was, however, a 
significant and large mean difference in the reporting of 
social realism.  As the slower paced conversation-based clip 
showed much higher means (M =17.43 versus 11.46; 

F=49.76; p<.00) (See Table 1), this might be seen as a 
validation of the experience for the participants—the 
conversation segment reflected reality as participants 
experience it, while the car chase and gunplay is primarily 
for the majority of people a mediated experience. 

 
RQ2 wondered whether screen size would interact with 

the content.  Again, spatial presence showed no differences 
under any conditions, but for both immersion and for social 
reality, screen size showed a significant interaction with the 
content the participants viewed.   

 
For immersion, the interaction is a contingent condition. 

Participants in the fast paced, small screen condition reported 
the highest level of immersion (M = 29.42; see Table 1), 
while participants in the fast paced larger screen condition 
reported the lowest levels of immersion (M = 22.63) (See 
Table 2).  There was essentially no difference in immersion 
for the slower paced, conversation conditions (M = 25.25 
versus 25.52). 

 
For social realism, the interaction is more complex (see 

Figure 2). Participants in the slower paced, larger screen 
condition reported the highest levels of social realism (M = 
18.16; see Table 3); followed by the slower paced, smaller 
screen condition (M = 16.67), then the faster paced, smaller 
screen (M = 12.46) and finally the faster paced, large screen 
(M = 10.46). 

 

0
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20
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iPod

 
 

Figure 2  Interaction of Screen Size and  
Content/Pace for Social Realism 

6. Discussion 

The most noteworthy finding of the current study is the 
small screen (iPod) being reported as more immersive than 
the larger screen (32-inch television). This was the only main 
effect finding. There are several possibilities for why 
participants reported higher levels of immersion with the 
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small screen. First, watching video clips on an iPod was a 
new/novel experience for the majority of the participants; in 
fact, several commented that they did not know you could 
watch video on an iPod [39]. Novelty has been defined as 
anything “the breaks with expectation” [40, p. 122]. Another 
possibility may be intimacy; the participants were holding the 
iPod for the duration of the study [41]. Holding the iPod may 
also have had a stimulating physiological affect.  It is 
physically more active than normal television watching.  
Lastly, the participants in the iPod condition heard the audio 
portion of the study through headphones. The use of 
headphones dilutes the sounds and distractions of the outside 
world and so the use of headphones might contribute to 
participants’ sense of immersion.  

The lack of significant results for spatial presence and 
social realism may be explained by the larger screen 
television being of an average size television in the current 
market. Most studies that have found significant results for 
immersion [10] and social realism [10] have used much 
larger screens. The participants viewed video clips on a 65-
inch screen. Since, the study was designed to test the 
participants’ responses to the iPod and therefore the size of 
the television was not deemed to be problematic. This lack of 
support for these hypotheses is contrary to earlier research 
findings for spatial presence [12] and social realism [10].  
 

6.1. Interactions 

While the interaction effect for immersion at first seems 
contrary to the existing body of literature on screen size 
which predicts larger screens/images would result in higher 
levels of immersion [12-13]. The findings are actually 
consistent with earlier research in regards to the large screen 
threshold [20]. It might be that the large screen television 
when combined with the fast paced action clip may overload 
the participants’ ability to process the information forcing 
them to disengage from the content. Since the iPod screen is 
so small, the action sequence may have remained attention 
grabbing to viewers without overloading them. 

Social realism has a different pattern of interaction. The 
large screen slower paced character driven clip was judged to 
be more realistic to the participants.  However, the large 
screen fast paced action clip was again rated the lowest on 
this dimension. The threshold explanation may also be 
relevant for this dimension as well.  This has implications for 
the type of content that audience may prefer to watch on 
small screens. As more and more cell phones are used as 
mobile entertainment centers this may impact viewer choice. 
If content on smaller screens is less realistic (a view 
consistent with the Media Equation [42]) this could have an 
impact on other media effects. What happens when viewers 
watch violent content? Will this lessen the effect? What 
about effects linked to perceptions of the utility of the 
content? 

 

6.2. Implications 

The theoretical implications of these findings for 
presence research are significant. Researchers have already 
demonstrated the minimal non-verbal and text cues are 
necessary to induce sensations of presence. However, 
research with audio-visual content has continued to seek 
more (larger and stronger) sensory input for participants. The 
demonstration of presence sensations when viewing a 2.5-
inch screen opens new areas of research for presence 
investigators. The findings provide support for some of the 
definitions of presence (particularly ISPR) and offers partial 
support for the Media Equation [42]. However, it brings into 
question - how small can screens be and still evoke 
sensations of presence? These results provide a starting point 
for understanding some of the psychological processing of 
small screens.  

The results are also relevant to the increasing number of 
mobile media users. The iPods in this study have a 2.5-inch 
screen and many cell phones now offer broadband access or 
even satellite television service with screens measuring 1.5-
inches. Will users be likely to use these extremely small 
screens to view a wide variety of content? Or as suggested by 
the results of this study will they select content to enhance 
presence sensations? The interaction of content and form 
found in this study suggests users may seek out content that 
may provide presence sensations. This is something that is of 
practical concern since mobile phones are being designed to 
allow more and more entertainment functions to occur in 
these extremely small formats.  
 

6.3. Future Research 

Many of the possible explanations provided above 
should be tested. The novelty effect of watch video clips on 
the iPod should be investigated. Secondly, the intimacy of 
holding the iPod for the duration of the viewing time should 
also be explored. Thirdly, the use of the headphones in the 
iPod condition could be balanced by using headphone with a 
television to attempt to compensate for the insulating effect 
of headphones. Lastly, varying content and clip lengths may 
result in viewer fatigue as was previously suggested [2]. 

Conclusions  

This study is the first empirical investigation of small 
mobile screen for entertainment purposes. The findings 
suggest that users can and do experience sensations of 
Presence with very small screens and that they find such 
mobile mediums very immersing. There is however an 
interaction between form and content that merits further 
investigation. 
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