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ABSTRACT OF DISSERTATION

UNDERSTANDING INTERACTIVE EXPERIENCES:
PERCEIVED INTERACTIVITY AND PRESENCE WITH AND WITHOUT
OTHER AVATARS IN THE ONLINE VIRTUAL WORLD SECOND LIFE

Interactivity research lacks consensus regarding the qualities and consequences of
interactive experiences. Empirical proof is needed to substantiate the numerous
interactivity theories and provide direction for new media technology developers.
Specifically, there is a shortage of research on differences between user experiences of
interactivity when technology enables communication versus when it does not. In
addition, interactivity research is often confounded by the construct of presence.

This study’s objectives included: 1) identifying qualities associated with
interactive experiences; 2) disambiguating the constructs of interactivity and presence;
and 3) developing a measure of perceived interactivity for VW research. The
experimental design measured perceived interactivity and presence following completion
of a simple task in the online Virtual World (VW) known as Second Life. It was
hypothesized that both perceived interactivity and presence would be greater for subjects
encountering avatars believed to be controlled by other people than for subjects
encountering no other avatars in the VW. A total of 180 subjects from the University of
Kentucky participated in a 2 by 4 factorial experiment. Perceived interactivity was
measured by modifying McMillan and Hwang’s Measure of Perceived Interactivity for
the VW context.

Two essential qualities of interactive experiences were identified:
Responsiveness and engagement. These qualities are characteristic of unmediated, FTF
conversation, which was perceived as the most interactive communication context above
technologies routinely described as interactive. Decreased responsiveness of technology
at a second study venue caused significant decline in perceived interactivity,
demonstrating the importance of a technology’s reaction speed and control provided to
the user. Significant main effects for perceived interactivity due to encountering other
avatars were confounded by interaction effects due to differences in technology
responsiveness. Interactivity and presence appear to be separate psychological constructs



which covary in the context of a new media experience. Implications and directions for
future research are discussed.

KEYWORDS: Interactivity, Presence, Virtual World, New Media, Communication
Technology
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Table 13. MPIVW Factor Analysis Results

Component Component
1 2 .
73% Responsiveness Engagement Communalities
(Total Variance Explained) (39%)** (34%)**

**
MPIVWO01 0.88 6 o
loads fast
MPIVW08**
operates at high speed 0.85 23 77

a
MPIVW10 083 20 g
loads slowly
MPIVW17 . 079 1 -
responds immediately

a
MPIVW12 16 080 s
lacks variety
MPIVW18 @
doesn’t keep my attention 14 0.78 .64

*
MPIVWO09 _ 39 073 o
keeps my attention
MPIVWOB P 0.68 e
has variety

Final MPIVW 8-ltem Scale** (M = 3.63, SE = 0.11, SD =1.32, V = 1.74)

NOTES: ®Reverse coded variables; * p-value is significant at the .05 level (2-tailed); **
p-value is significant at the .01 level; Chronbach’s alpha of the final scale 0.89 (p = .00).
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Table 14. Cronbach’s Alphas for Reliability of the MPIVW Subscales

MPIVW MPIVW
**x
MPIVW Responsiveness** Engagement**

Final Sample 0.89** 0.90** 0.84**
Listwise N 147 147 150
BCPQ Sample 0.89** 0.89** 0.84**
Listwise N 66 66 68
Venue 1 0.87** 0.87** 0.83**
Listwise N 95 95 97
Venue 2 0.86** 0.82* 0.83
Listwise N 52 52 53

NOTES: Computed using alpha = 0.05; * Correlation is significant at the .05 level
(2-tailed); ** Correlation is significant at the .01 level (2-tailed).

Table 15. MPIVW Subscale Descriptive Statistics

N M SE SD \Y, Range
MPIVW 150 3.63 11 1.32 1.74 5.88
Engagement 150 3.67 A1 1.36 1.86 6.00
Responsiveness 150 3.61 13 1.64 2.70 6.00
Valid N
(Listwise) 150

NOTE: 6 = highest possible score.
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Table 16. MPIVW and Subscales Means Analysis by Venue

M
Scale Venue N Range SE SD Difference
MPIVW Venel 97 575 427 014 141 199

Responsiveness*™* \onie2 53 575 238 018 131 171 '
MPIVW Venuel 97 6.00 386 013 132 1.73

-0.55

Engagement™  yene2 53 525 331 019 139 1.93

Venuel 97 588 406* 012 119 1.41
MPIVW* 121
Venue?2 53 538 285 016 120 1.43

NOTES: 6 = highest possible score; * p-value is significant at the .05 level (2-tailed);

** p-value is significant at the .01 level (2-tailed).

Table 17. MPIVW Subscale Items Means Analysis by Venue

Scale ltern Venue 1 (N=97) | Venue 2 (N =53) . M
N M SD | N M sD |Difference

MPIVW10?® | 95 4.55% 165 | 52 2.65% 1.77 | -1.90

MPIVW MPIVWOL | 96 4.39** 166 | 53 2.64 177 | -175
Responsiveness™  \ionwog | 97 4.22%x 160 | 53 221 152 | -2.01
MPIVW17 | 97 392 174 | 53 206 139 | -186

MPIVWO9 | 97 4.21* 158 | 53 345 176 | -0.76

MPIVW MPIVW182 | 97 409 174 | 53 345 196 | -0.64
Engagement™  \ipjywo3 | 97 360 154 | 53 317 154 | -043
MPIVW12% | 97 355 158 | 53 317 154 | -0.38

MPIVW* ... 97 406** 119 | 53 285 120 | -121

NOTES: 6 = highest possible score; ® Reverse coded variables; * p-value is significant
at the .05 level (2-tailed); ** p-value is significant at the .01 level (2-tailed).
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APPENDIXJ

CORRELATION OF SCALES

Table J1. Correlation Coefficients for the MPIVW & Presence Scales

MPIVW MPIVW IPQ
& IPQ & BCPQ & BCPQ
Final Sample o *
N = 150 0.38 0.09 0.28
BCPQ Sample
N = 68 0.22 0.10 0.21
Venue 1 o
N = 97 0.40 0.07 0.24
Venue 2 o
N = 53 0.42 0.36 0.40

NOTES: Computed using alpha = 0.05; * Correlation is significant at the .05 level
(2-tailed); ** Correlation is significant at the .01 level (2-tailed).
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APPENDIX K

RQ1-INTERACTIVE QUALITIES RESULTS

Table K1. One-way ANOVA for RQ1-Qualities Associated with an Interactive Experience

SS df MS F p
ThisVWiis . ..
Interesting Between Groups 39.71 1 39.71 1733 .00
Within Groups 339.13 148 2.29
Total 378.83 149
Engaging Between Groups 63.71 1 63.71 26.81 .00
Within Groups 351.63 148 2.38
Total 415.33 149
Responsive Between Groups 86.18 1 86.18 4540 .00
Within Groups 279.07 147 1.90
Total 365.25 148
Easy to operate Between Groups 100.94 1 100.94 46.34 .00
Within Groups 322.39 148 2.18
Total 423.33 149
Interactive Between Groups 47.15 1 47.15 20.37 .00
Within Groups 340.34 147 2.32
Total 387.49 148
Entertaining Between Groups 94.30 1 9430 39.31 .00
Within Groups 355.06 148 2.40
Total 449.36 149
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SS df MS F p
While in the virtual world, | felt . . .
Engaged Between Groups 62.04 1 62.04 3247 .00
Within Groups 282.79 148 1.91
Total 344.83 149
In control Between Groups 29.82 1 29.82 1246 .001
Within Groups 354.18 148 2.39
Total 384.00 149
Able to choose Between Groups 38.05 1 38.05 1711 .00
Within Groups 329.13 148 2.22
Total 367.17 149
Responded to Between Groups ~ 144.51 1 14451 7674 .00
Immediately Within Groups 27492 146  1.88
Total 419.43 147

NOTES: One-way ANOVA for Subjects with an MPIVW M > 3.00 on the 6-point scale
versus those with M < 3.00, indicating they did not experience interactivity during the

experiment.
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Table K2. Interactive Qualities Means Analysis for RQ1

N M SE SD \

This VW is easy to operate. 102 5.03 012 122 1.49
While in the VW, | felt in control. 102 471 013 135 183
While in the VW, | felt able to choose. 102 456 013 136 1.85
This VW is interesting. 102 452 014 137 188

While in the VW, | felt responded to immediately. 100 4.34 0.13 131 1.72

This VW is engaging. 102 431 014 140 1.96
This VW is entertaining. 102 430 015 152 231
This VW is interactive. 101 429 015 146 213
While in the VW, | felt engaged. 102 427 013 134 1.79
This VW is responsive. 102 402 013 135 1.82

NOTES: 6 = highest possible score; Means for Subjects with an MPIVW M > 3.00 on the
6-point scale (MPIVW M = 4.36, SE = .08, SD = 0.80, V = .64), indicating they did
experience interactivity during the experiment; Listwise N = 100.
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APPENDIX L

RQ2-INTERACTIVE EXPERIENCES RESULTS

Table L1. Interactive Experiences Means Analysis for RQ2

N M SE SD \
Face-to-face Conversations 148 3.83 0.04 0.54 0.29
Video IM-ing 134 2.93 0.11 1.27 1.62
Phone Conversations 150 2.89 0.07 0.86 0.73
Audio IM-ing 132 2.61 0.10 1.10 1.22
Instant-Messaging (IM-ing) 148 2.45 0.08 0.93 0.86
Multi-Player Video Games 145 2.43 0.09 1.09 1.19
The Internet 150 2.38 0.09 1.11 1.23
Computers 150 2.35 0.09 1.09 1.19
Cell Phone Texting 148 2.27 0.09 1.06 1.12
Writing Email 150 2.03 0.08 1.00 0.99
Virtual Worlds 136 1.92 0.10 1.19 1.42
Reading Email 150 1.87 0.09 1.06 1.13
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N M SE SD \

Posting Comments on Blogs 135 1.76 0.08 0.97 0.93
Single Player Video Games 147 1.50 0.10 1.23 1.51
Writing Blogs 133 1.50 0.09 1.09 1.19
Reading Blogs 137 1.43 0.09 1.07 1.14

NOTES: 4 = highest possible score; Grades were assigned by subjects based on the
following scale: A = “Highly Interactive” (4); B = “Above Average Interactivity” (3); C
= “Average Interactivity” (2); D = “Below Average Interactivity (1), and E = “Not
Interactive at All” (0); Listwise N = 113.
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APPENDIX M

H1 TEST RESULTS

Table M1. H1-One-way ANOVA for the MPIVW by Experimental Condition
Partial
2

SS df MS F Power 2

MPIVW  Between Groups 11.20 1 11.20 6.67 .01** 0.04 0.73

Bots Within Groups 24857 148  1.68

V.
Not Total 259.77 149

NOTES: ® Computed using alpha = .05; * p-value is significant at the .05 level (2-tailed);
** p-value is significant at the .01 level (2-tailed).

Table M2. H1-One-way ANOVA for the MPIVW by Venue

Partial
> Power?

SS df MS F

MPIVW  Between Groups 50.40 1 5040 3563 .00** 0.19 1.00

Venuel \ithin Groups  209.37 148 1.42
V.

Venue 2 Total 259.77 149

NOTES: ® Computed using alpha = .05; * p-value is significant at the .05 level (2-tailed);
** p-value is significant at the .01 level (2-tailed).
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Table M3. H1-Factorial ANOVA for the MPIVW by Experimental Condition & Venue

Source Typ;% i df MS F Pargial Power ®
Bots 1.40 1 1.40 1.02 31 0.01 0.17
Venue 46.95 1 46.95 34.27 .00 0.19 1.00
Venue * Bots 5.22 1 5.22 3.81 .05* 0.03 0.49
Error 205.22 147 1.40
Corrected Total 259.77 149

NOTES: # Computed using alpha = .05; * p-value is significant at the .05 level
(2-tailed); ** p-value is significant at the .01 level (2-tailed).
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APPENDIX N

H2 TEST RESULTS

Table N1. H2-Factorial ANOVA for the IPQ by Experimental Condition & Venue

Type 11

Source SS df MS F ParEia' Power ®
Bots 0.11 1 0.11 0.12 13 0.00 0.06
Venue 0.04 1 0.04 0.04 .84 0.00 0.06
Venue * Bots 0.56 1 0.56 0.64 43 0.00 0.12
Error 129.47 146 0.89

Corrected Total 130.442 149

NOTES: # Computed using alpha = .05; * p-value is significant at the .05 level (2-
tailed); ** p-value is significant at the .01 level (2-tailed).

Table N2. H2-Factorial ANOVA for BCPQ by Perceived Spatial Presence & Venue

Type I Pargial

Source SS df MS F Power *
Spatial Perceived 1.85 1 1.85 1.73 19 0.03 0.25
Venue 0.67 1 0.67 0.62 43 0.01 0.12
\ﬁg‘fge’: Cseﬁ’sgg' 2.04 1 204 191 17 003 028
Error 68.47 64 0.89
Corrected Total 71.48 67

NOTE: ® Computed using alpha = .05.
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APPENDIX O

H3 TEST RESULTS

Table O1. H3-One-way ANOVA for BCPQ by Perceived Interactivity

ss df MS F  p Pa;ﬁ'a' Power ®

BCPQ Between Groups 6.27 1 6.27 6.34 .01** 009 0.70
Perceived
Interactive  Within Groups 65.21 66 0.99

V.
Not Perceived

Interactive Total 71.48 67

NOTES: ® Computed using alpha = .05; * p-value is significant at the .05 level (2-tailed);
** p-value is significant at the .01 level (2-tailed).

Table O2. H3-Factorial ANOVA for BCPQ by Perceived Interactivity & Venue

Type |11

Source SS df MS F ParE'a' Power *
Perceived 8.06 1 806 830 .01** 012 081
Interactive
Venue 0.51 1 0.51 0.52 47 0.01 0.11
N :
Venue * Perceived 0.80 1 0.80 0.83 37 0.01 0.15
Interactive
Error 62.15 64 0.89

Corrected Total 71.48 67

NOTE: ? Computed using alpha = .05.
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APPENDIX P

IPQ SCALE RESULTS ANALYSIS

Table P1. IPQ Scale Items Ranked by Mean

In the computer generated world, |

IPQO8 had a sense of "being there."”

149 293 013 156 242

I still paid attention to the real

a
IPQ11 environment.

150 282 014 171 291

IPQO2 How real did the virtual world 150 5 82 0.12 146 214
seem to you?

I did not feel present in the virtual

IPQ06 environment.

149 278 0.13 160 257

I had a sense of acting in the
IPQO3 virtual space, rather than operating 150 275 013 154 238
something from outside.

IPQ10 | felt present in the virtual space. 150 272 012 149 222

| felt like I was just perceiving

ax
IPQ13 pictures.

149 272 013 159 252

I was not aware of my real

IPQO7 environment.

148 259 013 162 261

IPQOS How real did the virtual world 149 5 59 0.12 148 220
seem to you?

How aware were you of the real
world surrounding you while
IPQO1? navigating in the virtual world 150 248 014 174 3.04
(i.e., sounds, room temperature,
other people, etc.)?
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Somehow, | felt that the virtual

150 2.46 0.13 159 252
world surrounded me.

IPQO9

How much did your experience in
the virtual environment seem
consistent with your real world
experience?

IPQO4 149 244  0.12 152 230

I was completely captivated by the

) 150 2.18 0.13 158 2.50
virtual world.

IPQ14

The virtual world seemed more
IPQ12** realistic than the real world. 150 086 009 108 1.17

IPQ 150 250 0.08 094 0.88

NOTES: 6 = highest possible score; ® Reverse coded variables; * p-value is significant at
the .05 level (2-tailed); ** p-value is significant at the .01 level (2-tailed); Chronbach’s
alpha for the scale = 0.87 (p = .00); Listwise N = 143.
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APPENDIX Q

BCPQ SCALE RESULTS ANALYSIS

Table Q1. BCPQ Scale Items Ranked by Mean

Item N M SE SD \

| perceived that | was in the
BCPQO1* presence of another person in the 68 287 025 202 4.09
room with me.

2 The thought that the person was
BCPQO3 not a real person crossed my mind 68 281 022 179 3.20

often.

BCPQ02* | felt that the person was watching 68 204 018 150 225
me and aware of my presence. ' ' ' '

BCPQO4 The person appeared to be sentient 68 196 020 167 279
(conscious and alive) to me. ' ' ' '

| perceived the person as being
only a computerized image, notas 68 178 021 173 298
a real person.

BCPQO5 ?

BCPQ* 68 229 013 103 1.07

NOTES: 6 = highest possible score; ® Reverse coded variables; * p-value is significant at
the .05 level (2-tailed); ** p-value is significant at the .01 level (2-tailed); Chronbach’s
alpha for all items = 0.53 (p = .00).
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APPENDIX R

GLOSSARY OF TERMS AND ABBREVIATIONS

Abbrev. Term Definition
ANOVA  Analysis of Variance Statistical method comparing mean scores
of two groups based on one or two DVs.
Bailenson et al. Co-Presence . .
BCPQ Questionnaire (2005) Measure of perceived social presence.
Bots Robotic Avatars Study condition in which subjects
encountered robotic avatars.
Computer-Mediated Communication enabled by computer
CMC - S
Communication hardware and software applications.
Collaborative Virtual A V_E_ln which more _than One person can
CVE . participate and participants interact with
Environment
one another.
FTE Face-to-face Commur_ucatlon occurring in real-time in
the physical world.
IPQ Igroup Presence Questionnaire Measure of spatial presence.
Accredited body of committee members
IRB Institutional Review Board within the Unlvers_lty of I_(entucky s Office
of Research Integrity which must approve
all human and animal studies.
.. . Statistical method comparing the variance
MANCOVA Multn{arlate Analysis of of mean scores for two groups with more
Covariance >
than two dependent variables.
. . Statistical method comparing the mean
MANOVA Multivariate Analysis of scores of two groups with more than two

Variance

dependent variables.
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Abbrev. Term Definition
Measure of Perceived McMillan gnd Hwang ,s (2002) instrument
MPI - for measuring subjects’ perceived
Interactivity . o .
interactivity of websites.
Measure of Perceived Modified version of McMillan and
MPIVW Interactivity for Virtual Worlds Hwang’s (2002) instrument for measuring
y subjects’ perceived interactivity of VWs.
Not No Other Avatars Present Study condition in which subjects did not
encounter other avatars.
SPSS Stat_lstlcal_ Package for the Program used for data analysis.
Social Sciences
: . . University of Kentucky Center for
SSTARS gggéaalr?ﬁ 'gtnai?:tizgacmng And Statistical Computing Support:
http://uky.edu/ComputingCenter/SSTARS/
o University in Lexington, Kentucky, where
UK University of Kentucky the study took place.
VE Virtual Environment A setting composed of computer-generated
images.
A computer-generated artificial reality
experienced by the user as a substitute for
VR Virtual Reality true reality (Huang & Ales_3|, 1999); a
computer-generated experience based on an
illusion, which generates a real experience
(Berneburg, 2007).
VW Virtual World A computer-generated environment

emulating the real world.
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APPENDIX S

EXAMPLES OF SUBJECT COMMENTS

Table S1. Subject Comments on Engagement

Questionnaire Open-ended Item Responses

Felt fully engaged the entire time . . . .
The environment was visually engaging. . . .
| thought that the virtual world was engaging . . . .

| thought experiencing the "virtual world" was interesting and made me more
engaged in the activity.

The virtual world was very interesting and engaging. | felt as if | were playing
some sort of video game or computer game.

Today's experience was very engaging . . . .

Very interesting, never experienced a virtual world, | was engaged in the world
not paying attention to the real world but still knew | was on a computer in a
virtual world.

Table S2. Subject Comments on Attention and Interest

Questionnaire Open-ended Item Responses

| thought that the virtual world was very interesting. . . . Everything was very
bright and colorful, which easily caught my attention.

It was fun. The virtual world was very interesting. It held my attention.
It was interesting and not at all what I expected . . . it kept my attention . . . .

| thought the virtual world was very interesting. It was easy to control and kept
my undivided attention.

... the virtual world was interesting and slightly captivating.
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Questionnaire Open-ended Item Responses

| thought the virtual world was very interesting . . . .
Interesting, I've never taken part in a virtual world but it was interesting . . . .
Interesting program. Visually challenging. A little bit confusing.

The Virtual World was a little difficult to navigate but interesting and something |
would be interested in learning more about.

Interesting interaction with the virtual world. . . .

... The virtual world was very interesting and I like all the decorations inside the
house. . . .

Table S3. Subject Comments on Brevity of Experimental Task

Questionnaire Open-ended Item Responses

It only took me like 15 seconds to find the room, so my experience was extremely
limited. For future tests, | would suggest a more difficult or, at the very least,
time-consuming task.

| walked around in it for 2 minutes...

... it was very easy and quick to do. Was not hard to find the room but I felt as if
there could have been more I could have explored.

| wish there would have been more to walking around the house.

I’m not sure what really went on here today I felt like maybe the virtual world
should have lasted a little longer so | could have answered your questions better.

| didn't feel like my experience in the virtual world was long enough to answer the
questions.

| liked the virtual world, I wish the experience inside the house would have been
longer with more people involved.

It was interesting. | thought the virtual world would have been more interactive or
longer, maybe even harder to find the room. It was sorta weird how it was a
straight path to the room I needed to find and all the questions about interactions
seemed silly because 1 just had to walk straight there & do nothing on the way.
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Table S4. Subject Comments on Lack of Speed & Control at Venue 2

Questionnaire Open-ended Item Responses

| enjoyed navigating through the house but the graphics often got messed up and
it became confusing.

| was confused and borderline frustrated in the virtual world. It was hard to
control the person, she did not take turns well and | had no idea where | was

going.

... The controls were delayed but overall it was interesting to use.

The virtual world was interesting but it did not respond to the controls very
quickly and felt like a house of mirrors at times.

... The camera angles were somewhat confusing at times, especially with the
delayed reactions, but other than that it was fine.

... sometimes frustrating with the lag time and accuracy of the person that was to
be directed in the virtual world.

... | felt like the turning keys did not work as well as the moving forward keys
did.

This was a different experience, but overall the loading speed of the world was
too slow for me to actually feel like | was there.

This experience was okay. I'm used to playing very detailed video games with
easy and quick movements between the controller and the screen, so the lagging
was a little bit annoying.

Copyright © Jennifer Lynn Robinette 2011
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