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Abstract 
With the advent of 360-degree video technology, Virtual reality (VR) headsets can 
take users to locations in the real world. Despite the increasing number of virtual 
tourism opportunities using digital VR technology, little research has assessed the 
effective realism of 360-degree video tourism. This study took users on a guided au-
dio tour of a state Capitol building. Users either took the tour via two-dimensional 
(2-D) video, immersive 360-degree video using a VR headset, or physically went 
to the location and walked around the grounds. Users were measured on spatial 
presence, emotional engagement with the tour, sponsor liking, and tour outreach 
intentions. Results indicate that users in the two-dimensional viewing condition 
scored low on all measures relative to the other conditions but that individuals in 
the physically present and 360-degree video condition had no differences between 
them. This suggests that 360-degree video tourism may be a strong analogue to a 
real-world experience. 
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In 2016, Google made it possible to explore national parks in the 
United States via 360-degree virtual tours. Virtual reality (VR) head-

sets bring users to constructed, digital worlds, but the increasing use 
of 360-degree video gives users the opportunity to visit real places 
through the headset, giving users new opportunities for digital en-
tertainment and learning. Viewing real-world locations through a VR 
headset combines the benefits of realism with the customized and per-
sonal affordances of interactive media. To date, little research has been 
done directly comparing an immersive, 360-degree video experience 
with being physically present in the real-world location. By comparing 
traditional two-dimensional (2-D) media with immersive 360-degree 
video and real-world experiences, we can better understand how us-
ers experience virtual reality tours compared to the real thing. 

Research indicates that virtual reality experiences mimic of-
fline experiences better than traditional media or imagination (Ahn, 
Bailenson, & Park, 2014). Research using VR headsets typically place 
participants within a digital, virtual world created for the purposes 
of the experiment (Ahn et al., 2015; Slater, Spanlang, Sanchez-Vives, 
& Blanke, 2010). In contrast, 360-degree video takes users to a real 
location that is filmed rather than digitally constructed. This study 
would be one of the first to look at high-resolution 360-degree video 
footage using real-world environments, which is a closer analogue to 
real-world physical experiences. 

It is not clear how a 360-degree virtual tour will match up against 
being physically present at the location. On the one hand, physical 
presence allows for the most realistic and detailed experience; users 
experience the tour with all the senses and must pay strong attention 
to the environment to navigate. Yet physical presence also may cre-
ate negative user experiences and additional distractions due to bad 
weather, loud cars, or being jostled in a crowd. On the other hand, 
immersive 360-degree videos’ controlled environment can help min-
imize distractions or negative experiences, but it requires the user to 
balance being in two locations at once (i.e., in the room with the head-
set and in the location of the virtual tour). Virtual tourism opens up 
the possibility to visit protected (e.g., historical) or impossible to visit 
(e.g., outer space) sites. Furthermore, it creates the opportunity to 
make locations more accessible for those with physical impairments 
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by visiting virtually. This increased access can improve user percep-
tions of the location, resulting in audiences being more accepting of 
the virtual experience as a substitute for the real location (Gutten-
tag, 2010). 

The extent to which users engage with a virtual reality tour may 
be dependent on their sense of presence or the feeling of being there 
(Barfield, Zeltzer, Sheridan, & Slater, 1995; Lee, 2004). A strong sense 
of presence can be beneficial: Presence perceptions predict video game 
replay value (Roth, Vermeulen, Vorderer, & Klimmt, 2012) and show 
less resistance to difficult messages (Burrows & Blanton, 2016). Pres-
ence has been measured across multiple dimensions, including spa-
tial, sensory, and social (ISPR 2000). Because we are measuring in-
dividuals in a virtual reality space compared with a physical one, we 
will limit our focus to spatial presence (i.e., the sense that one is in an-
other place that can be navigated). Individuals with high spatial pres-
ence scores may show more emotional engagement with the medium 
and positive attitudes toward content within that medium from the 
sense of being there. Despite the detailed, realistic capabilities of an 
immersive 360-degree video experience, we anticipate that: 

H1: Those physically present will have higher spatial presence 
ratings compared to those experiencing a 360-degree video, 
who will have higher ratings than viewing a two-dimensional 
space. 

It is less clear how the different tour experiences will affect emo-
tional engagement, the extent to which one is focused on content 
cognitively and affectively (Mollen & Wilson, 2009). It is not clear 
how the benefits and drawbacks of physical presence compared 
with the benefits and drawbacks of a 360-degree video or two-di-
mensional experience will affect emotional engagement (e.g., will 
the distractions of the physical environment reduce emotional en-
gagement more than the limited sensory input of a 360-degree 
video?). 

RQ:	How do virtual tours (two-dimensional or 360-degree video) 
compare with physical presence on emotional engagement? 
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The extent to which one likes the content and is focused (i.e., emo-
tionally engaged) should in turn affect how much participants like 
the tour’s sponsor and their willingness to speak to others about the 
tour. We predict an indirect effect of tour experience on sponsor lik-
ing and tour outreach intentions. Taking a tour via real-world ex-
perience, through a 360-degree headset, or through a two-dimen-
sional screen will affect individuals’ perceptions of spatial presence, 
which will increase their sense of emotional engagement, leading to 
increased sponsor liking and increased tour outreach intentions. 

H2: Viewing conditions will have an indirect effect on sponsor lik-
ings and tour outreach intentions via spatial presence and 
emotional engagement. 

Method 

Design 

This study implemented a three (two-dimensional video, 360-degree 
video, physically present) condition between-subjects design. Partic-
ipants were randomly assigned to view a guided audio tour in one 
of the three conditions. Following the tour, spatial presence, emo-
tional engagement, tour outreach intentions, and sponsor liking were 
measured. 

Sample 

Participants (N = 116; 35 men and 81 women) were recruited from 
a Midwestern university in exchange for course credit. The sample 
ranged in age from 19 to 38 (M = 20.47, SD = 2.87) and reported race/
ethnicity as Caucasian/European American/ White (n = 96); Asian/
Asian-American (n = 9); Black/African/African American (n = 4); La-
tino/Latina/Hispanic (n = 6); and Pacific Islander (n = 1). 

Procedure 

Participants were randomly assigned to condition. All participants 
were told that the State had contracted with the university to create 
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a guided audio tour of the state capitol building. Participants were 
asked to test a shortened pilot version of the tour and then give their 
impressions of the tour in a survey afterward. Participants in the 
two-dimensional condition (n = 40) viewed the video on a computer 
screen, those in the 360-degree video condition (n = 41) viewed the 
video through an Oculus Rift virtual reality headset, and those in the 
physically present condition (n = 36) went to the capitol building and 
walked around it. 

All participants were provided with headphones and given instruc-
tions about the tour. Those in the physically present condition were 
given instructions on where to walk and told to return to the research-
ers at the conclusion of the tour. Following the conclusion of the tour, 
participants were given an online survey that assessed their spatial 
presence, emotional engagement, tour outreach intentions, and spon-
sor liking. 

Materials 

Tour script and audio 
The 5-minute-long script was developed by the researchers to fea-

ture several facts about the state capitol building. The script desig-
nated three stopping points to present information; this ensured that 
participants would not need to shift focus between walking and lis-
tening to the tour. The script also included two mentions of a fictional 
tourism commission that “sponsored” the tour. These mentions oc-
curred at the beginning and conclusion of the script. 

Two-dimensional video 
The two-dimensional video was filmed using a Canon 7D DSLR 

camera. The camera was positioned to look at the capitol building 
at the three designated stops and was pointed toward the sidewalk 
during the walking portions. Users viewed the full-screened two-
dimensional video on monitors in a computer lab provided by the 
researchers. 

360-degree video 
The 360-degree video was filmed using a GoPro Omni 6 camera 

spherical 360 video rig. This featured stops at each of the three des-
ignated points and displayed the walk to each point. The researchers 
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stitched and edited the video using Autopano Kolor. Participants 
viewed the video using the Oculus Rift virtual reality headset. Par-
ticipants were seated during viewing but had the ability to turn their 
head to look in any direction during the tour. 

Measures 

Spatial presence 
Participants were given a five-item spatial presence subscale 

adapted from Fredricks, Blumenfeld, and Paris (2004). These items 
(M= 4.96, SD = 1.36, α = .88) were measured on a scale ranging from 
1 (not at all) to 7 (very strongly) and included questions such as “To 
what extent did you feel like you were outside the capitol building?” 
and “To what extent did you feel surrounded by the environment (e.g., 
cars, grass, air)?” 

Emotional engagement 
Seven items (M = 4.88, SD = 1.15, α = .89) adapted from Kim and 

Biocca (1997) were measured on a scale ranging from 1 (strongly dis-
agree) to 7 (strongly agree) and included statements such as “The tour 
held my interest,” and “I enjoyed the tour.” 

Tour outreach intentions 
Three items (M = 4.42, SD = 1.55, α = .90) were measured on a 

scale ranging from 1 (strongly disagree) to 7 (strongly agree) and in-
cluded statements such as “I would recommend this tour to others” 
and “I would post about this tour on social media.” 

Sponsor liking 
Attitudes toward the fictional tourism commission were mea-

sured via five statements (M = 4.88, SD = 1.02, α = .86) that par-
ticipants answered on a scale ranging from 1 (strongly disagree) to 
7 (strongly agree) and included statements such as “I like the Tour-
ism Commission” and “I think the Tourism Commission sounds like 
a good department.” 

Covariates 
Five covariates were measured: the number of years participants 

had lived in the state (M = 13.47, SD = 8.30); whether participants had 
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previously been on a tour of the inside of the capitol building (50.4% 
reported yes; all public-schooled fourth graders in the state travel to 
the Capitol for a tour); the extent to which participants paid attention 
to the audio tour (M = 4.85, SD = 1.43); whether participants believed 
the audio was easy to understand (M = 5.37, SD = 1.33); and whether 
they were interested in history (M = 4.68, SD = 1.80). 

A chi-square test was run to determine whether participants who 
had been on previous indoor capitol tours were distributed evenly 
across condition. Results indicate that there was no statistically sig-
nificant association with previous tour experience and condition, χ(1) 
= 1.52, p = .468, φ = .11. 

Results 

To assess H1 and RQ, an ANCOVA was run among two-dimensional, 
360-degree video, and physically present conditions. Interest in his-
tory, years in the state, previous tour experience, the extent to which 
participants paid attention, and whether the tour was easy to under-
stand were entered as covariates.1 Results indicate significant differ-
ences between groups for spatial presence and emotional engagement 
(Table 1). For each measure, those in the two-dimensional viewing 
condition scored lower, while those in the 360-degree video and phys-
ically present condition had no significant difference between their 
scores, showing partial support for H1 and answering the research 
question. 

H2 predicted a serial mediation wherein viewing condition would 
indirectly affect tour outreach intentions and sponsor liking through 
spatial presence and emotional engagement. To address this hypothe-
sis, a serial mediation was run using PROCESS Model 6 (Hayes, 2013). 

Table 1 ANCOVA Results for Tour Condition 

				    2-D 	 360 	 Physical 
	 F(1, 116)	  p 	 partial η2	 M (SD)	  M (SD) 	 M (SD) 

Spatial presence	  38.75 	 < .001 	 .42 	 3.78 (1.32)a 	 5.51 (.94)b 	 5.63(.89)b 

Emotional engagement 	 21.08 	 < .001 	 .28 	 4.06 (1.19)a 	 5.08 (.92)b 	 5.58 (.74)b 

Superscripts denote post hoc t-test comparisons using Bonferroni correction. Varying letters indicate a 
significant difference below p = .05.
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As a categorical variable, viewing condition was dummy coded. This 
coding scheme allows a multicategorical variable to be assessed as a 
dichotomous variable by comparing two groups while controlling for 
the effects of the third. For any given test, all groups were compared 
with each other: two-dimensional to 360-degree video, 360-degree 
video to physically present, and two-dimensional to physically pres-
ent. In any given comparison, the third condition group is entered as 
a covariate. 

The serial mediation was run using the dummy coded condition 
variable as the independent variable, spatial presence as the first me-
diator, emotional engagement as the second mediator, and tour out-
reach intentions (and sponsor liking in a second test) as the outcome 
variable. Interest in history, years in the state, previous tour experi-
ence, the extent to which participants paid attention, and whether the 
tour was easy to understand were entered as covariates.2 Results in-
dicate that both the 360-degree video and physically present condi-
tions show an indirect effect relative to the two-dimensional condition 
(Table 2). Compared to the two-dimensional participants, individu-
als in the 360-degree video or physically present conditions reported 
higher spatial presence scores, which increased emotional engage-
ment and ultimately led to increases in tour outreach intentions and 
sponsor liking (Figure 1). 

Discussion 

This research examined the ways a 360-degree virtual experience can 
compare to real life by measuring spatial presence, emotional engage-
ment, tour outreach intentions, and sponsor liking. Our results in-
dicated that both real-world and immersive 360-degree video tours 

Table 2 Indirect Effect of Tour Condition on Tour Outreach Intentions and Sponsor Liking 

		  2-D/360 			   360/Physical 			   2-D/Physical 

	 Indirect 			   Indirect 			   Indirect  
	 Effect 	 SE 	 95% CI 	 Effect 	 SE 	 95% CI 	 Effect 	 SE 	 95% CI 

Tour outreach intentions 	 −.59 	 .16 	 [–.95, –.33]* 	 .06 	 .08 	[–.06, .25] 	 −.52 	 .14 	 [–.83, –.30]* 
Sponsor liking 	 .15 	 .08 	 [.03, .37]* 	 .03 	 .03 	 [–.03, .11] 	 −.22 	 .07 	 [–.40, –.11]* 

* 95% confidence interval that does not include zero, indicating an indirect effect. 
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scored equally on all measures, answering the research question and 
establishing that 360-degree video experiences are viewed very sim-
ilarly to real-world experiences. Results also indicate an indirect ef-
fect of viewing condition on tour outreach intentions and sponsor 
liking through increased spatial presence followed by increased emo-
tional engagement. 

Limitations of this study include the sample and the location of the 
experience. The sample was comprised of college students and cannot 
be applied to broader demographics. However, new media platforms 
and emerging technology skew toward younger adopters (Nielsen, 
2016). The physically present condition was conducted during a three-
week window during the month of November. While the temperature 
never dropped below 40 degrees Fahrenheit, it is possible that the 
weather conditions affected participants’ enjoyment of the experi-
ence. It was not reported as a problem during data collection, but this 
represents a potential confound that future research should address.    

Theoretically, this study replicates the connection between spatial 
presence and emotional engagement and establishes a mechanism by 
which a virtual experience can affect one’s attitudes and affect. Results 
indicate a new potentially interesting avenue for digital entertain-
ment. Immersive media that allows users to remotely visit 360-degree 
filmed locations of parks, concerts, sporting events, or news stories 
could open doors for those unable to attend in person but still feel 
present and engaged with the content. These findings have practi-
cal applications for entertainment industries, suggesting that people 

Figure 1 Beta coefficients for comparison between physically present and two-
dimensional (top) and 360- degree video experience and two-dimensional view-
ing (bottom).  
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might be able to have fulfilling, engaging experiences from the com-
fort of their own home. Further, this work has application in education 
and distance-learning outcomes, wherein students could use virtual 
tours to engage in otherwise cost-prohibitive learning opportunities. 

Disclosure No potential conflict of interest was reported by the authors. 

Notes 

1. All variables were tested without covariates and revealed significant differences 
between condition: spatial presence, F(1,116) = 37.14, p < .001, partial η2 = .40 
and emotional engagement, F(1,116) = 23.41, p < .001, partial η2 = .30. 

2. Serial mediation comparisons for both tour outreach intentions and sponsor lik-
ing were also run without covariates and likewise indicated significant indirect 
effects for each.  
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