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Abstract 

We present an early exploration of in-game advertising for virtual reality games. The 
study investigates what the impacts of interactivity and immersion on consumer 
learning and game experience are. First, we establish a theoretical grounding for 
understanding interactivity and immersion in virtual gaming environments. Then, we 
form a research framework and propose hypotheses around the research question. 
Next, we report the results of the field research, prototype design, and user study. The 
prototypes run in mobile browsers and are tested on virtual reality goggles with 
smartphones attached. Based on the results, we discuss the design of interactivity and 
immersion, the design’s impacts on consumer learning and game experience as well as 
the correlation between game experience and consumer learning. The main 
contributions of the work are an original research framework and a set of design 
considerations that can be utilized to evaluate and improve the effectiveness of in-
game advertisements for virtual reality games. 



Sammanfattning 

Vi presenterar en tidig utforskning av reklam i spelet för virtuell verklighet-spel. Studien 
undersöker hur interaktivitet och inlevelse påverkar konsumentlärande och -
spelupplevelse. Först etableras en teoretisk grund för att förstå interaktivitet och 
inlevelse i virtuella spelmiljöer. Sedan skapas ett ramverk för forskning samt hypoteser 
kring frågeställningen. Sedan rapporterar vi resultaten från fältforskning, prototyp och 
användarstudie. Prototyperna körs i mobila webbläsare och testas på virtuell verklighet-
glasögon med smartphones inuti. Baserat på resultaten, diskuteras utformning av 
interaktivitet och inlevelse, dess effekter på konsumentlärande och -spelupplevelse, 
samt sambandet mellan spelupplevelse och konsumentlärande. De viktigaste bidragen 
från arbetet är ett ramverk för forskning och en uppsättning av designöverväganden 
som kan användas för att utvärdera och förbättra effektiviteten hos reklam i virtuell 
verklighet-spel. 
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1 Introduction 

1.1 Background 

Interactive 3D advertising has been receiving increasing attention and may soon 
become the mainstream. By utilizing interaction techniques and 3D graphics, 
advertisers are able to produce highly engaging and effective digital advertisements. 
Virtual reality (VR), with its recent development in consumer-level devices, enables the 
interactivity and immersion of 3D graphics to be lifted to a new level. Among various 
types of digital advertising, in-game advertising stands out for being interactive and 
immersive, which correspond to the two salient characteristics presented by virtual 
reality. We’ve set out to study in-game advertising for virtual reality games due to the 
shared attributes of virtual reality and games: interactivity and immersion.  

Previous researches have studied the influence of interactivity on advertising (Liu and 
Shrum, 2002) as well as the impact of media richness, a major antecedent of presence 
(Li et al., 2002). Yet, the correlation between interactivity, immersion and sense of 
presence in digital advertisements is still uncharted. User experience of 3D graphics 
systems (Yoon et al., 2008) and gamers’ response of in-game advertising (Nelson et al., 
2004) have also been explored. Nevertheless, a comprehensive research framework 
covering both effectiveness measures and experiential metrics of in-game advertising 
remains missing. To fill these gaps and further explore in-game advertising in virtual 
reality games, we investigate the design of interactivity and immersion and the impacts 
on consumer learning and game experience. 

1.2 Research Question 

For in-game advertising in virtual reality games, what are the impacts of interactivity 
and immersion on consumer learning and game experience? 

1.3 Project Scope 

The study aims at proposing a research framework to understand and analyze the 
effectiveness of in-game advertising for virtual reality games. Moreover, we intend to 
draw some insightful conclusions as well as design considerations from prototypes and 
user studies. The research framework is based on previous researches and considered 
not only applicable in this project but also generalizable to future studies and designs. 
The prototypes derive from the field research and are expected to produce significant 
results through the user studies. Based on the results, the research question will be 
discussed resulting in a set of insights and considerations for future designs and 
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researches on relevant topics. The project focuses on in-game advertising, while 
advergaming  is not within the scope. 1

1.4 About Goo Technologies & Goo Create 

The study was conducted in collaboration with Goo Technologies  and utilized Goo 2

Create  when building the prototypes. Goo Technologies is a web technology company 3

based in Stockholm with the vision to create "the Internet’s only artist-friendly HTML5  4

and WebGL  production tool”. Goo Create, the main product of Goo Technologies, is 5

built for producing interactive 3D experiences (advertisements, games, animations, 
etc.) in browsers. The use of open web standards such as HTML5, WebGL and 
JavaScript  enables easy deployment to any device with a modern browser, including 6

smartphones and tablets. 

 An advergame is a downloadable or Internet-based computer game that is designed with the purpose of 1

advertising a particular brand or product.

 http://goocreate.com2

 http://goocreate.com/product/3

 HTML5 is a core technology markup language of the Internet used for structuring and presenting 4

content for the World Wide Web.

 WebGL (Web Graphics Library) is a JavaScript API for rendering interactive 3D computer graphics and 5

2D graphics within any compatible web browser without the use of plug-ins.

 JavaScript is a high level, dynamic, untyped, and interpreted programming language. It has been 6

standardized in the ECMAScript language specification. Alongside HTML and CSS, it is one of the three 
essential technologies of World Wide Web content production; the majority of websites employ it and it 
is supported by all modern web browsers without plug-ins.
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2 Related Work 

2.1 Effectiveness of Interactive 3D Advertising  

In traditional definitions, advertising is “a form of controlled communication that 
attempts to persuade consumers, through the use of a variety of strategies and appeals, 
to buy or use a particular product or service” (Defleur & Dennis, 1996, p. 564). 
Relatedly, Wells et al. define advertising as “paid non-personal communication from an 
identified sponsor using mass media to persuade or influence an audience” (1998, p. 
13). Although the essential objective of advertising remains as to persuade consumers 
into purchasing a specific product or service, the media where advertisements are 
placed has been changing and expanding. 

The rapid development of new vehicles for mass communication exposes the public to 
an increasing amount of advertisements every day through various media channels: TV 
shows, newspapers, magazines, billboards, emails and so forth. As a result, consumers 
have developed sophisticated manners to process the advertising information delivered 
in media (Campbell, 2000). This creates a challenge for advertisers as well as 
advertisement buyers to draw customers’ attention to the marketing messages they wish 
to convey. Among the effective approaches that address this challenge, the utilization 
of new technologies to provide customers with interactive experience stands out for the 
capability of giving some control to customers and creating a sense of personal 
communication (Johnson, 2000).  

Interactivity is an essential attribute for new technologies deployed to boost advertising 
effectiveness. It is defined as a characteristic of a medium where the users are allowed 
to influence the form or content of the mediated experience (Lombard and Snyder-
Duch, 2001). Lombard and Snyder-Duch hold to the view that presence is an 
intervening variable which mediates the effect of interactivity and the research on 
presence may guide the understanding and utilization of interactivity. They define 
presence as “a psychological state or subjective perception in which part or all of the 
individual’s perception fails to accurately acknowledge the role of the human-made 
technology in the experience” (p. 58). Their research provides a framework to guide 
subsequent studies on interactive advertising and presence which consists of multiple 
dimensions of presence: spatial presence, perceptual realism, social realism, 
engagement, social presence, social actor within the medium and parasocial 
interaction. 
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The influence of interactivity on advertising has also been investigated by Liu and 
Shrum (2002). To resolve the inconsistency in previous findings regarding the effect of 
interactivity on advertising, they have proposed a more comprehensive definition of 
interactivity: “the degree to which two or more communication parties can act on each 
other, on the communication media and on the messages, and the degree to which 
such influences are synchronized”. Relatedly, they have specified three dimensions of 
interactivity (active control, two-way communication and synchronicity) and two 
aspects of interactivity (structural aspect and experiential aspect). Regarding the effects 
of interactivity, they have proposed a framework with one process variable (user 
cognitive involvement) and two outcome variables (user learning and satisfaction). They 
also see the influence of interactivity on advertising effectiveness as a function of 
person and situation, where personal factors involve users’ desire of control and 
computer-mediated communication apprehension (CMCA) while situational factors 
mainly refer to users’ purpose on media consumption-for information or for pleasure. 

In addition to interactivity, media richness has been considered by previous studies as 
another major antecedent of presence that indirectly influences the effectiveness of 
advertising (Steuer, 1992). Rich media advertising distinguishes itself from traditional 
banner advertisements by incorporating high-impact audiovisual content and often 
being more interactive (Rewick, 2001). 3D advertising has emerged as a new form of 
rich media advertising (Mirapaul, 2000), with the capability of simulating a virtual 
experience (Li et al., 2002) through the synthesis of interactivity and richness. A virtual 
experience is a “richer” form of indirect experience which, though being mediated, 
approaches direct experience by offering multi-sensory stimuli. Studies of Li et al. 
(2002) have proven the positive effect of 3D advertising on product knowledge, brand 
attitude and purchase attention. Their research has also identified the mediating role of 
presence: presence mediates the impact of the advertising type on the effectiveness 
measures.  

2.2 User Experience of 3D Graphics Systems 

The effectiveness of interactive 3D advertising has received considerable amount of 
attention and a plethora of studies, while the user experience of such advertising is 
rarely scrutinized. This might be explained by advertisers’ pragmatism, which tends to 
place more significance on the outcome than the process of advertising practices. In a 
broader picture, despite the increasing prevalence of 3D graphics systems in both 
academia and industry, it is left to be further explored how users perceive and 
experience 3D graphics systems.  

���4



Motivated by the fundamental role of human-computer interaction studies in system 
development and the inconsistent outcomes among web 3D graphics system practices, 
Yoon et al. (2008) have proposed a research framework to assess the user perception 
and acceptance of web 3D systems. The framework has an integrated view of three 
constructs: usability, technology acceptance and presence. The usability construct 
follows an international standard: “the extent to which a product can be used by 
specified users to achieve specified goals with effectiveness, efficient and satisfaction in 
a specified context of use” (ISO 9241). The user acceptance of technology is composed 
of perceived usefulness and ease of use (Davis, 1989). The last construct, sense of 
presence, is the key mediator in the formation of virtual experience (Biocca et al., 
2001). Virtual experience is often identified as a desirable outcome stimulated by 
highly interactive 3D product representations from a marketer’s point of view (Li et al., 
2001). 

Yoon et al. has conducted a study of 3D graphics systems against 2D ones where 
perceived usefulness, perceived ease of use and sense of presence are operationalized 
as interaction process variables (user experience) and usability outcomes variables 
(user satisfaction and decision confidence). Results of the study corroborate the positive 
effect of 3D graphics systems in improving the usability outcomes and part of the user 
experience (perceived usefulness and presence). Moreover, the mediation analysis in 
the same study has revealed that perceived usefulness has a partial mediation effect on 
satisfaction and a full mediation effect on decision confidence. 

2.3 Game Players’ Responses to In-Game Advertising 

In-game advertising (IGA) refers to advertising in computer and video games such as 
brand and product placement, differing from an advergame which is a tailored game 
for promoting a particular product. Compared to movies and TV, games offer unique 
opportunities for product placement by enabling interactivity and immersion (Vorderer, 
2000). Interactivity and immersion lead to the creation of greater sense of presence 
(Steuer, 1992) as well as the formation of stronger and more positive attitudes (Roehm 
and Haugvedt, 1999). Predictably, in-game advertising has been experiencing rapid 
growth and is anticipated to be a billion-dollar industry soon (Durrani, 2009). Despite 
its significance in marketing practices, it’s far from clear how game players perceive 
advertisements in games. Although some studies have been undertaken to examine the 
effectiveness of IGA, researches on how game players feel and respond to in-game 
placements await further continuation.  

Consumers do not passively take in information, instead they critically evaluate the 
persuasion attempts of advertisers (Hirschman and Thompson, 1997). It is captured by 
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Persuasion Knowledge Model (PKM) how people acquire and employ persuasion 
knowledge in response to marketing attempts (Friestad and Wright, 1994). Following 
the persuasion knowledge model, studies have been made by Nelson et al. (2004) to 
investigate game players’ perception and evaluation of advertising practices in gaming 
environments. Nelson et al. (2004) estimate players’ perceived responses and coping 
tactics through netnography  observation as well as empirical tests. Results suggest that 7

the attitude towards advertising in general influences the attitude towards in-game 
placements, which further impacts the perceived influence of product placement on 
purchase intention. They also find that game players are well aware of commercial 
practices in gaming environments and actively seeking strategies to utilize or discount 
the advertisements. 

Another interesting study on the effectiveness of IGA has been made by Yang et al. 
(2006) through measuring the explicit and implicit memory of game players. According 
to their research, traditional recall and recognition tests are inadequate in assessing the 
extent of brand placement’ influence on memory due to the neglect of implicit 
memory. Implicit memory occurs without intentional or conscious recollection of an 
event (Graf and Schacter, 1985) and can influence the perception and interpretation of 
subsequent events without recalling the prior event (Jacoby and Kelley, 1987). Thus, 
“implicit memory is demonstrated by the change in task performance for tasks that do 
not rely on explicit memory“ (Yang et al., 2006). The study of Yang et al. proves in the 
results that advertising effects influence both explicit and implicit memory. It also 
suggests that implicit memory can influence game players’ attitude towards in-game 
advertising and survive longer than explicit memory. 

Raatikainen (2012) has explored the possibility of implementing in-game advertising 
“without harming the gameplay experience while still being effective”. He defines 
gameplay as the combination of sense of presence and flow. To find out the optimal 
solutions for in-game advertising, he has proposed a theoretical model for dynamic in-
game advertising in which gameplay and information processing act together to 
determine game experience. 

2.4 Advertising in Virtual Environments 

Virtual environments generated through 3D graphics are considered as a 
communication channel (Grigorovici, 2004), and it’s thus predictable for marketers to 

 Netnography is the branch of ethnography that analyses the free behaviour of individuals on the 7

Internet that uses online marketing research techniques to provide useful insights. The word 
“netnography” comes from “Internet” and “ethnography” and was a process and term coined by Robert 
Kozinets.
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take advantage of such new marketing space. Compared to existing marketing media 
(TV, movies etc.), virtual environments bring sense of presence and immersion into new 
experiences that are “closest to real experiences and extremely powerful in terms of 
their effects on arousal and affect intensity” (Grigorovici, 2004). Both presence and 
immersion have influences on the information processing style of users and impacts on 
consumer learning such as brand attitude and purchase intention among others.  

In virtual environments, sense of presence is considered as the core antecedent of 
persuasive effects (e.g. Grigorovici, 2004). According to Sanchez-Vives and Slater 
(2005), sense of presence is based upon “the transportation of consciousness into 
virtual reality”. Sense of presence occurs when “the computer-generated sensory data 
successfully substitutes the real counterpart” and “people can engage in normal actions 
to carry out tasks and to exercise control over the environment”. Virtual environments 
are associated with positive effects on consumer learning since it “mediates the lack of 
physical interaction and enables realistic experience online” (Suh and Lee, 2005), i.e. 
virtual environments bridge the gap between indirect and direct experience. Consumer 
learning is enhanced by interactivity and presence that come along with virtual reality 
(Suh and Lee, 2005).  

Suh and Lee (2005) find that VR delivers the best effects on consumer learning when 
the qualities of VR match the salient attributes of product (i.e. the attributes that are 
most influential in purchase intention). Relevantly, Besharat et al. (2013) propose a 
method that leverages the virtual attributes to improve the effectiveness of IGA. They 
claim that associating sensory attributes (auditory, visual etc.) in gaming environments 
with brand names or product attributes can lift brand recall, brand extension 
acceptance, brand attitude and purchase intention. Suh and Lee also take into account 
the contingent effect of technologies in their study, which claims that better 
performance is achieved when “interfaces correspond to the nature of particular tasks 
to be accomplished” (Suh and Lee, 2005, p. 678). 

As far as we know, the study of Grigorovici et al. (2004) is the first published research 
on interactive advertising in virtual gaming environments. It is particularly meaningful 
for the reason that it combines virtual reality with games, both of which are recognized 
for their positive influences on advertising effectiveness. They foresee the possibility of 
advancing interactivity and immersion of advertising media to a whole new level which 
enables increased sense of presence and advertising effectiveness. In the study of 
Grigorovici et al., a 2 (advertisement type: product placement vs. billboard) by 2 (level 
of arousal: high vs. low) mixed design is conducted to test the effects of advertisement 
type and presence (operationalized as virtual environment arousability) on brand 
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recall, recognition and preference. Results indicate that higher arousability brings 
about higher involvement which ends up with lower recall, lower recognition and 
higher preference. The effects of advertisement type are moderated by confounding 
factors such as object size and location, failing to reach compelling conclusions. 
Grigorovici et al. suggest future research on users’ processing of advertisements, which 
has been partially fulfilled by the study of Nelson et al. (2004) on game players’ 
reactions to persuasion knowledge. 

2.5 Summary 

Previous studies abound on the effectiveness of advertising. Instead of considering an 
advertisement as merely a piece of marketing message packaged in media, more and 
more researchers start to look at advertising as part of a virtual experience. Interactivity 
and media richness have gained growing research interests due to their capacity of 
enhancing advertising effectiveness by arousing sense of presence. With the viewpoint 
that user perception can significantly mediate the effect of advertisements, we go a step 
further by including user experience into the evaluation of advertising performance. 
Yoon et al. have investigated the user perception and acceptance of general 3D 
graphics systems. In light of their research, we address a more focused area and 
investigate the effectiveness and the user experience of interactive 3D advertising. 

It is suggested by previous researchers that, compared to traditional media channel 
such as movies and TV, games offer unique opportunities for effective advertising with 
the capability of advancing immersion and interactivity. Previous studies also find that 
game players have been developing tactics in processing advertising information with 
increasing awareness of commercial practices in gaming environments. However, the 
correlation between game experience and advertising effectiveness awaits further study 
to deepen the understanding of game player’s responses to in-game advertising. 

In previous studies, virtual environments are considered as a promising communication 
channel for commercial information. It has been proved that the sense of presence 
aroused by virtual environments is a core antecedent of persuasive effects. Nowadays, 
researchers tend to use the term virtual reality instead of virtual environments since the 
state-of-the-art virtual reality systems have advanced remarkably compared to the 
virtual environments in traditional definitions especially in terms of interactivity and 
immersion. To investigate the impacts of interactivity and immersion on game 
experience and consumer learning, we set out an early exploration on in-game 
advertising for virtual reality games. 
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3 Methods 

For in-game advertising in virtual reality games, what are the impacts of interactivity 
and immersion on consumer learning and game experience? To answer our research 
question, we deployed the following methods. First, we proposed a research framework 
based on the results of related work and established a theoretical grounding for 
understanding interactivity and immersion. Second, we conducted a series of field 
studies to collect insights and perspectives on the research topic from some domain 
experts. Then, we designed the prototypes based on the results of the previous steps 
and conducted a series of between-subject  user studies to investigate the effect of 8

interactivity and immersion. At last, the results of the laboratory studies were analyzed 
and discussed through both qualitative and quantitative analysis. 

We proposed a research framework in order to break down the research question and 
conduct the research in a structured manner. To reinforce the understanding of both the 
independent and dependent variables in the research question, we reviewed some of 
the core works in relevant fields from which we extracted the definitions of 
interactivity, immersion, game experience and consumer learning. We then included 
sense of presence as a mediation variable and proposed a framework tailored to the 
study. 

During the field research, we interviewed five experts from either the academia or the 
industry in domains such as virtual reality, in-game advertising and human-computer 
interaction. We conducted semi-structured interviews in the qualitative paradigm and 
analyzed the interview data using thematic analysis. The results of the field research 
were utilized to improve the research framework and inform the design of the 
prototypes as well as the laboratory user studies.  

The prototypes were web-based and built upon web technologies such as HTML5 and 
WebGL. We collaborated with Goo Technologies and utilized Goo Create in designing 
and implementing the prototypes. We chose a web-based game named The TRIF from 
the portfolio of Goo Technologies and placed different types of in-game advertisements 
with controlled independent variables to build a group of prototypes for the following 
user studies. 

 In the design of experiments, a between-group design is an experiment that has two or more groups of 8

subjects each being tested by a different testing factor simultaneously.
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We evaluated the prototypes through between-subject user studies in a laboratory 
setting. A series of experiments were set up where different participants were asked to 
play with different prototypes. The between-participant factor was the level of 
interactivity and immersion. The participants were presented with a nondisclosure and 
consent form (see Appendix A) prior to the study. Each study session started with a pre-
experiment survey (see Appendix B) collecting demographic information and education 
background of the participants. Each study session was followed by a questionnaire as 
well as a semi-structured interview, where both quantitative and qualitative feedback 
was collected.  

We first produced some preliminary results from the questionnaire data. Then, after 
assessing the reliability of the questionnaire, we tested the statistical significance and 
measured the effect size of the data. A mediation analysis was done to investigate the 
assumed mediation role of presence and game experience. Lastly, the interview 
recordings were selectively analyzed and reported. 

The main steps of the research methods are shown below in Figure 1. There’re two 
places to be highlighted in the flowchart: The study of previous researches shaped and 
informed our research framework, which was further improved by the results of the 
field research; Both the research framework and field research deepened our 
understanding of the research question and well informed the design of prototypes.  

Figure 1: Flowchart of the research methods 
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4 Research Framework 

The study controlled two independent variables-interactivity and immersion-and 
measures game experience and consumer learning. To ground the understanding of 
both the independent and dependent variables in the research question, we extracted 
the definitions of interactivity, immersion, game experience and consumer learning 
from previous researches. We then introduced a mediation variable-sense of presence-
as well as mediation relationships and proposed a framework tailored to the research 
topic. 

4.1 Theoretical Grounding 

We established a theoretical foundation for understanding interactivity, immersion and 
sense of presence in virtual reality, as well as game experience and consumer learning. 

Interactivity 
According to the definition by Steuer (1992), interactivity is the extent to which users 
can participate in modifying the form and content of mediated environments (e.g. 
virtual reality) in real time. Here, interactivity is a stimulus-driven variable determined 
by the technological structures of the media. 

Immersion 
Slater (2003) defines immersion as the objective level of sensory fidelity a virtual reality 
system provides. The level of immersion in virtual reality depends merely on the 
system’s rendering software and display technology, including all types of sensory 
displays (Bowman and McMahan, 2007). For example, visual immersion refers to how 
close the system’s visual output is to the real-world visual stimuli and depends on 
components such as field of view, display resolution, realism of lighting and so forth. 

Sense of Presence 
Presence is defined as the sense of being present in an environment. When perception 
is unmediated, presence is the sense of being in one’s immediate physical 
surroundings. However, with the mediation of communication technology, one 
perceives two separate environments simultaneously: the physical environment and the 
medium-presented environment. The term sense of presence, also referred to as 
telepresence, depicts the situation when one feels present in the mediated environment 
rather than the actual physical surroundings. (Steuer, 1992) 
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Game Experience 
IJsselsteijn et al. (2008) categorize game experience into seven different dimensions: 
sensory and imaginative immersion, tension, competence, flow, negative effects, 
positive effects and challenge. Here, game experience refers to a player’s perception 
during and after playing a digital game. 

Consumer Learning 
In this study, the investigation of consumer learning focused on three aspects among 
others: product knowledge, brand attitude and purchase intention. This is suggested in 
the study of Hutchinson and Alba  (1991), where they have proposed three dimensions 
for measuring the consumer learning of advertising: cognitive (product knowledge), 
affective (brand attitude) and conative measures (purchase intention). 

4.2 Research Framework  

Interactivity is identified as one of the major factors influencing the effectiveness of 
interactive advertising especially in virtual environments where sense of presence plays 
a mediating role (e.g. Lombard et al., 2001; Suh and Lee, 2005). According to Ryan 
(1999), immersion is the other main antecedent of presence beside interactivity. Studies 
also show that sense of presence has noticeable influence on gameplay experience 
(e.g. Raatikainen, 2012). 

We constructed a research framework (see Figure 2), where interactivity and immersion 
act together to arouse sense of presence, which further impacts consumer learning as 
well as game experience. In addition, since game experience involves game players’ 
sensations, thoughts, feelings and actions that influence the way players process 
information (Raatikainen, 2012), we assumed that it would mediate the effects of 
presence on the three aspects of consumer learning. 

Figure 2: Research framework 
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Mediation Model 
In the research framework, we introduced sense of presence as a mediator variable and 
assumed the mediation effect of game experience. A mediation relationship can be 
explained by a simple mediation model as follows. 

A mediation model is utilized to identify and explicate the process or mechanism that 
underlies the relationship between an independent variable and a dependent variable. 
A third explanatory variable is included for this purpose, known as the mediator 
variable. A simple statistical mediation model is shown in Figure 3. 

Figure 3: A simple statistical mediation model 

According to Baron and Kenny (1986), there are several requirements that must be 
fulfilled to form a valid mediation relationship. First of all, the independent variable is a 
significant predictor of the dependent variable. Secondly, the independent variable is a 
significant predictor of the mediator variable. Thirdly, the mediator is a significant 
predictor of the dependent variable. Lastly, the significance level of the independent 
variable’s effect on the dependent variable is lower than that of the mediator variable’s 
effect on the dependent variable. 

Hypotheses 
We decomposed the research question into the following hypotheses to respectively 
tackle the impacts of interactivity and immersion as well as the mediation effects of 
presence and game experience. In the hypotheses, if the value of B will be larger as A 
increases, we say that A has positive effect on B. If the effect is statistically significant, 
we say A is a significant predictor of B. 

H1: For in-game advertising in virtual reality games, interactivity of 
advertisement placements has positive effect on product knowledge, brand 
attitude, purchase intention and game experience. 

H2: For in-game advertising in virtual reality games, immersion of advertisement 
placements has positive effect on product knowledge, brand attitude, purchase 
intention and game experience. 
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H3: For in-game advertising in virtual reality games, sense of presence mediates 
the effect of interactivity on product knowledge, brand attitude, purchase 
intention and game experience. 

H4: For in-game advertising in virtual reality games, sense of presence mediates 
the effect of immersion on product knowledge, brand attitude, purchase 
intention and game experience. 

H5: For in-game advertising in virtual reality games, game experience mediates 
the effect of sense of presence on product knowledge, brand attitude and 
purchase intention. 
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5 Field Research 

5.1 Summary 

The field research aimed at collecting insights and perspectives on the research 
question from domain experts who are undertaking academic researches or industrial 
practices in fields such as in-game advertising, virtual reality and human-computer 
interaction. The data was collected through interviews in the qualitative paradigm and 
analyzed using the method of thematic analysis . The results were utilized to improve 9

the initial research framework and inform the design of prototypes as well as the 
laboratory user studies. 

5.2 Interview 

We formulated a consent form for the interviews stating among others the goal of the 
interviews, the methods of data collection and the confidentiality concerns. The 
consent form was approved by the supervisor of this study. We presented the consent 
form to each participant before the interview and proceeded only when he or she had 
read and signed the form. 

The interviews were semi-structured including a short presentation on the thesis project 
and an interactive conversation around the research question. Each interview lasted 
approximately 30 minutes and was audio-recorded with the permission of the 
interviewees. The presentation addressed the background, research question, research 
framework and preliminary user study design. The interviews involved core questions 
around the research topic with ad-hoc questions tailored to the background and 
expertise of the interviewees.  

The core questions are as follows: 
• What is your general attitude towards in-game advertising? 
• What are the possible ways for game producers and developers to control the 

interactivity of in-game advertisements? 
• What is your general attitude towards virtual reality? 
• What are the possible new ways for people to interact with virtual reality systems, 

excluding existing techniques such as tracking the motion and orientation of the 
head? 

 Thematic analysis is the most common form of analysis in qualitative research. Thematic analysis is 9

performed through the process of coding in six phases to create established, meaningful patterns. These 
phases are: familiarization with data, generating initial codes, searching for themes among codes, 
reviewing themes, defining and naming themes, and producing the final report. More information is 
available at https://en.wikipedia.org/wiki/Thematic_analysis 
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• What kind of methods or techniques can be utilized to improve the experience of 
virtual reality systems? 

• What do you think about the persuasive effects of virtual environments? 

5.3 Interviewees 

We recruited experts to be interviewed in the field research. Interviewees are either 
researchers in educational institutes or experts from the industry. A brief introduction is 
presented below regarding the interviewees and their backgrounds. 

Table 1: Interviewees in the field research 

5.4 Qualitative Data Analysis 

Method 
The audio-recorded interviews were transcribed into texts for thematic analysis. The 
analysis was conducted in the following steps: 

1. becoming familiar with the data 
2. generating initial codes 
3. generating focused codes through elimination, combination and complication 

of initial codes 
4. identifying categories and connections among categories 
5. describing the results in neutral voice without interpretation 
6. interpreting and discussing the results in light of previous studies and relevant 

theories or concepts 

Results 
Attitude towards In-Game Advertising 
Towards in-game advertising (IGA), Thuresson and Lantz both hold a positive attitude 
yet for different reasons. Thuresson thinks IGA finances game developers as additional 

Name Position Institution/Company Areas of Expertise

Ann Lantz Professor, Head of 
Department

KTH Royal Institute of 
Technology

human-computer 
interaction

Björn Thuresson Manager of 
Visualization Studio 
VIC

KTH Royal Institute of 
Technology

virtual reality, human-
computer interaction

Daniel Pargman Associate Professor KTH Royal Institute of 
Technology

human-computer 
interaction

Mattias Svahn Research Lead, Senior 
Consultant

Stockholm School of 
Economics

in-game advertising

Timo Pietilä Product Lead Rovio Entertainment in-game advertising
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source of revenue, while Lantz considers product placement in games natural and 
intuitively correct. 

By comparing IGA to product placement in films, Lantz and Thuresson agree on that 
games are a reasonable platform for advertising. Pargman is critical and negative 
towards IGA for it “colonizing the space of entertainment”. While empathizing with the 
motivation to finance the games through the free-to-play (F2P) model, Pargman is 
against product placement in paid games.  

From an industry point of view, Svahn shares his concern that currently IGA is 
experiencing the “trough of disillusionment” in its hype cycle : after stimulating 10

extensive discussions and high expectations in the academia, IGA is now struggling to 
find a place in the advertising industry. In contrast, Pietilä holds a much more positive 
standpoint and exemplifies the feasibility of IGA through two successful practices at 
Rovio: video rewards  and brand integration  in F2P mobile games. 11 12

Interactivity of In-Game Advertisements 
When asked about the interactivity of in-game advertisements, Pargman’s attitude is 
negative. He argues that the interactions with advertisements lead to distractions from 
the game, which compromise the game experience. Lantz is neural towards 
interactivity of IGA and thinks that the impact of interactivity on game experience is 
dependent on the quality of design. Pargman and Lantz share the viewpoint that the 
thematic congruity between advertisements and games is a necessity for natural non-
disturbing interactions. Lantz further addresses that in-game advertisements should 
ideally be integrated with and be part of the game, corresponding to the brand 
integration model raised by Pietilä. Lantz also emphasizes the necessity for game 
designers to be competent in interaction design and human-computer interaction in 
order to produce games as well as in-game advertisements with appropriate and 
intuitive interactions. 

 The Hype Cycle is a graphical presentation for representing the maturity, adoption and social 10

application of specific technologies. The trough of disillusionment refers to that interest wanes as 
experiments and implementations fail to deliver. More information is available at https://
en.wikipedia.org/wiki/Hype_cycle 

 The video-rewarding model refers to that game players receive rewards such as in-game purchase 11

coupons or bonus levels after watching short videos that contain marketing information. More 
information is available at http://media.rovio.com/ 

 Rovio offers native ad placements and “deep integration” for brands to be part of the game experience 12

and deliver marketing information within the game. More information is available at http://
media.rovio.com/  
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Pietilä places more value on interactive in-game advertisements over non-interactive 
ones. He says that static banners are less engaging for players and less interesting for 
advertisers compared to interactive advertisements especially user-initiated ones. For 
instance, video rewards are highly valued since such advertisements benefit the players 
if they watch short videos conveying brand messages. Given the complexity of brand 
strategies, Svahn argues that interactivity is not always a good IGA feature-the impact of 
interactivity in IGA depends on campaign-specific decisions and considerations. 

IGA’s Influence on Game Experience 
Talking about the influence of IGA on games, all interviewees share the point of view 
that on one hand IGA can add realism to a game, while on the other hand it might 
hinder the game experience for being distracting or thematically incongruent with the 
game. Pietilä agrees that there’s a trade-off between ensuring game experience and 
maximizing advertising effectiveness. He further points out that this trade-off can be 
alleviated if the advertisements are user-initiated and help the players to progress in the 
game. In contrast, Svahn thinks that the trade-off is unnecessary and can be avoided if 
there’s a proper match between the in-game advertisements and the game on the three 
levels of game structure: simulation, gameplay and narratives. 

From a high-level perspective, Thuresson shares his concern that the artistic decisions 
of game production might be influenced by marketing requests. Relatedly, Lantz points 
out that the major decisions regarding game design should be made by the game 
developers and producers rather than the advertisers. 

Attitude towards Virtual Reality 
Regarding virtual reality (VR), Thuresson delivers positive comments that VR extends 
the current means of media production by advancing immersion, interactivity and the 
total experience. Pargman tends to be critical, claiming that the needs and advantages 
of VR are not obvious. Thuresson shares the same concern as Pargman that currently 
technologies are part of the VR experience preventing the users from concentrating on 
the actual content, audiovisuals, story contexts and interactions. Also, Lantz points out 
the discomfort and sickness that might come along with VR systems according to her 
own VR experience.  

Possible Ways to Improve VR Experience 
Pargman points out that sensory fidelity is essential in VR experience which enhances 
immersion and improves the experience. Thuresson shares the same point of view and 
in particular emphasizes the impact of sound. According to him, the omnidirectional 
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nature of sound makes it among the easiest-to-control yet most effective factors of 
creating immersive experiences. 

Interaction with VR Systems 
When asked about possible ways to interact with VR systems, Pargman and Lantz share 
the view of mapping sensory channels to interaction modalities-creating new ways of 
interaction by making use of various human senses. Lantz further comments that eye-
tracking system and haptic interfaces are good candidates to be integrated into VR 
systems as new modes of interaction. From a cognitive perspective, she also points out 
that multimodal interactions have potential downsides due to the limited capacity of 
players to take on cognitive load. 

Persuasive Effects of Virtual Environments 
Talking about the persuasive effects of virtual environments, Pietilä expresses his 
concern: Due to high immersion, a VR experience is an “emphasized” experience 
where the balance between games and advertisements is particularly important for 
avoiding risks such as putting players in an advertising world. Thus, he is in favor of 
subtle placement of advertising in virtual reality. Lantz shares her assumption that 
positive VR experience could lead to positive effects on users’ attitude towards products 
or brands placed in the experience. 

Discussion 
In general, interviewees hold positive attitudes toward IGA as a new platform for 
advertising and an additional way for financing games. Correspondently, the research 
of Vorderer (2004) shows that, compared to movies and TV, games offer unique 
opportunities for advertising by enabling advanced interactivity and immersion. 
Pargman is negative towards IGA, since he is fundamentally against advertisements in 
any paid service, as revealed in a follow-up question. This corresponds to the research 
of Nelson et al. (2004) claiming that attitudes towards advertising in general influence 
the attitudes towards IGA.  

All interviewees share the opinion that there are potential risks for IGA to hinder game 
experience and stress the significance of exploring the correlation between game 
experience and advertising effectiveness. This confirmed one part of the research 
framework that investigates how game experience mediates the impact of interactivity 
and immersion on consumer learning. The experts that we interviewed all agree that 
the thematic congruity between games and advertisements is a necessary element for 
satisfactory game experience. This was taken into account during the prototype design 
at a following stage where we created in-game advertisements of congruent styles with 
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the original game. Moreover, we created a fictitious brand that thematically matches 
the game to be placed in the prototypes. 

As mentioned previously, Voderer's (2004) research considers interactivity in IGA as a 
positive feature. The interviewees tend to be neutral with the shared concern that the 
interaction with advertisements can distract players from the game and thus break the 
game flow. However, this concern can be resolved, according to Lantz and Pietilä, by 
integrating the advertisements as part of the gameplay. These findings threw light upon 
the design of prototypes and user studies.  

The interviewees generally hold positive attitudes towards the application of VR in 
media production due to its capabilities of enhancing interactivity, immersion and 
eventually experience. This viewpoint corroborated the motivation of the current 
research in exploring the two salient attributes of virtual reality: interactivity and 
immersion. Lantz’s assumption that positive VR experiences lead to positive effects on 
advertising corresponds to Raatikainen’s (2012) theoretical model for IGA where game 
experience influences the processing of advertising information. This further confirmed 
our assumption in the research framework that game experience might mediate the 
impacts of advertising on consumer learning. 

Thuresson and Pargman both hold that the sensory fidelity of a VR system significantly 
contributes to the quality of VR experience. Relatedly, Bowman and McMahan (2007) 
has defined immersion as the objective level of sensory fidelity of a VR system. This was 
considered as an endorsement of the research framework where VR game experience is 
partially determined by immersion. Also, their viewpoints triggered us to focus on 
sensory fidelity when controlling the level of immersion in prototypes. 

Pargman and Lantz shares the perspective that new modes for interacting with VR 
systems can be mapped from human sensory channels. This was enlightening for the 
design of interactions for both the game and the product placements in the prototypes. 

Apart from the interview questions, Svahn also shares his advice for the research on a 
higher level: The variables in the research question such as interactivity and immersion 
need to be clearly defined and the choice of definitions should be justified.  
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6 Prototype Design 

6.1 Design 

Game and Brand 
Based on the study of related works and the results of the field research, we designed a 
number of prototypes to investigate the research topic: What impacts do interactivity 
and immersion have on in-game advertising? Two essential elements of in-game 
advertising were needed: a game and advertisements placed in the game. From the 
portfolio of Goo Technologies we chose The TRIF , a web-based virtual reality game in 13

which a player drives a spacecraft and explores the outer-space terrain. The goal of the 
game is to explore the terrain as much as possible and identify useful information along 
the way. A screenshot of the game is shown in Figure 4.  
 

Figure 4: The game used in the prototypes-The TRIF 

For the advertisements in the game, we decided to promote an energy drink and 
invented a fictitious brand name for it: Electrify. We selected an energy drink for the 
reason that there’s a thematic match between energy supply for the human body and 
fuel supply for the spacecraft. This connection was reinforced by the gameplay design: 
Just like humans need to consume food for energy, players of The TRIF need to collect 
cans appearing in the game which are branded with Electrify. We used a fictitious 
brand instead of an existing one to avoid the situations when a player’s perception of 

 http://trifgame.com/vr/ 13
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the game and the advertisements is mediated by prior attitude and knowledge of the 
chosen brand. 

Conceptual Design 
Based on the research framework and the results of the field study, we designed four 
conceptual prototypes to investigate the impacts of interactivity and immersion. As 
illustrated in Figure 5, we adopted dichotomy to control the level of interactivity 
leading to prototypes with either low or high interactivity. Immersion was controlled in 
the same manner, together with dichotomized interactivity, resulting in four various 
conceptual prototypes with different combinations of interactivity and immersion. 

Figure 5: Conceptual design of the prototypes 

6.2 Manipulation 

Interactivity 
As discussed in the research framework, interactivity is the extent to which the system 
can receive and respond to user input. In the prototypes, we designed the billboards as 
low-interactivity in-game advertisements and the cans as high-interactivity ones. As can 
be seen in Figure 6, both the billboards and the cans were designed in consistency with 
the game in terms of color theme, style, lighting, etc. The billboards are static displays 
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showing the graphic advertisement that conveys the marketing message: “Drink 
Electrify - the drink that energizes you in a flash!” Branded with the same advertising 
information, the cans constantly spin and can be picked up by the players with pass-
throughs.  

Figure 6: Manipulation of interactivity-billboards and cans 

Immersion 
We employed Slater’s (2003) definition of immersion as the objective level of sensory 
fidelity of a VR system. According to Bowman and McMahan, immersion is determined 
by the rendering softwares and the display technologies. It’s justifiable that for the case 
of VR in-game advertising, the game has the same level of immersion as the 
advertisements do due to the fact that they share both the rendering softwares and the 
display technologies. To manipulate the immersion of the whole experience-the game 
plus the in-game advertisements, we focused on the auditory immersion and 
operationalized it as the sound quality of the background music. The background 
music in the game was modified from a soundtrack of ambient space from Freesound , 14

an audio clip sharing website. We used the stereo version of the soundtrack in the 
high-immersion prototypes and the mono soundtrack in the low-immersion ones. 

It is worth mentioning that immersion has the nature of being multidimensional, 
consisting of various components. Thus, a single-factor study is incapable of capturing 
the richness of the differences between a high-immersion VR system and a low-
immersion one (Bowman & McMahan, 2007). The operationalization of immersion 
here was due to the scope of the project. The selection of auditory fidelity was 

 https://www.freesound.org/ 14
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motivated by one expert interviewed in the field research who stressed the effectiveness 
of controlling immersion through sound. 

6.3 Implementation 

The TRIF was built with Goo Create, the WebGL-based tool from Goo Technologies for 
creating games, advertisements and interactive experiences. The prototypes were built 
by placing advertisements, either billboards or cans, into the original game and adding 
background soundtrack of ambient space, either stereo or mono. The modifications 
were done using WebGL, JavaScript and HTML5. By operationalizing the conceptual 
design, we created four different prototypes as shown in Figure 7, each with a unique 
combination of advertising form and sound quality. 

Figure 7: Prototype design with operationalized manipulations 
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7 User Study 

7.1 Experiment Design 

We decomposed the research question into a set of hypotheses regarding the impacts 
of interactivity and immersion. To test the hypotheses, a series of laboratory studies 
were conducted using between-subject design with the between-participant factor 
being the type of advertisement and the quality of sound. The participants were 
randomly exposed to one of the four prototypes shown in Figure 7. 

7.2 Participant Recruitment 

The participants in the study were mainly recruited from an online interest group 
named Stockholm Virtual Reality Meetup  where nearly five-hundred VR enthusiasts 15

based in Stockholm gather and organize VR-related events.  

Twenty virtual reality enthusiasts located at Stockholm, thirteen out of whom are VR 
game developers or researchers, participated in the study. They were randomly divided 
into four groups, with each group assigned to one different prototype. VR enthusiasts 
were selected because they are relatively “VR-savvy” and therefore able to provide 
constructive feedback in the post-experiment interviews. Also, we anticipated that the 
results from their participation would be free from novelty effect due to their prior 
experience and knowledge about VR. Lastly, it is of high probability that those VR 
enthusiasts will become early adopters of future VR games and thus potential members 
of the initial target group for advertising in virtual reality games. 

Figure 8: Sample of three of the twenty participants in the study 

 http://www.meetup.com/stockholm-virtual-reality-meetup/ 15
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7.3 Setup 

There were twenty laboratory study sessions conducted in a series, with one different 
participant in each session. The studies were set up with a pair of VR goggles made by 
Moggles  (see Figure 9), an iPhone 6, a gamepad, a laptop and a pair of headphones. 16

Figure 9: Virtual reality goggles made by Moggles 

For the laboratory studies, Moggles were chosen instead of head-mounted displays 
such as Oculus Rift  for considerations as follows. Firstly, to set up a work 17

environment for Oculus Rift, the goggles, PCs, and cameras are required while only a 
smartphone is required to get the Moggles working. Secondly, currently an Oculus Rift 
only works with high-end PCs, while Moggles work with any devices supporting 
HTML5 and WebGL. Lastly, Moggles are cheaper thus more available compared to 
Oculus Rift. 

The participants played the game using the VR goggles with the iPhone 6 attached. The 
gyroscope in the phone tracked the movement of the head and changed the views in 
the game accordingly. A gamepad with four keys-forward, backward, left and right-was 
used to move the spacecraft which hovers at the same height all the time. The 
headphones provided players with background music in the game. The laptop was used 
for filling in the online surveys and questionnaires as well as audio-recording the 
interviews. 

 Moggles are virtual reality goggles that work with smartphones. Moggles utilize the gyroscope and 16

accelerometer in a smartphone to track the head motion and employs the phone screen to display 3D 
virtual environments.  More information is available at www.moggles.com

 The Rift is a virtual reality head-mounted display developed by Oculus VR. In order to work, the Rift 17

must be connected by a cable to a PC running Microsoft Windows that will run the software (it is not a 
standalone device). This computer should be equipped with a powerful GPU at least equivalent to a 
NVIDIA GTX 970 or AMD 290, and a CPU at least equivalent to Intel i5-4590. More information is 
available at https://en.wikipedia.org/wiki/Oculus_Rift 
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The study sessions took place in a user study room with a table to place the devices 
and chairs to seat the participants. The study room was in a laboratory setting and free 
from disturbances. 

7.4 Procedure 

Each user study lasted approximately 45 minutes and comprised eight steps as listed 
below. 

1. Welcome and Introduction to the Procedure (3min) 
2. Participant Consent Form (2min) 
3. Pre-Experiment Survey (3min) 
4. Introduction to the Experiment (5min) 
5. Practice Session (2min) 
6. Experiment Session (8min) 
7. Post-Experiment Questionnaire (12min) 
8. Post-Experiment Interview (10min) 

After entering the study room, the participant was welcomed and briefly introduced to 
the study procedure. After reading and signing the participant consent form, the 
participant was asked to fill in the pre-experiment survey that collected his or her 
demographic information as well as education background. Instructions were given on 
how the smartphone and the VR goggles work together. There was also a brief 
introduction about the game including the gameplay and the game control. The 
participant was then guided through a two-minute practice session during which he or 
she played with an ad-free version of the game, i.e. the prototype without either 
billboards or cans. The practice session aimed at familiarizing the participant with the 
devices and the game control. Moreover, the goggles could be adjusted to the pupillary 
distance of the participant. Afterwards, the experiment session started and the 
participant was asked to play the assigned prototype for eight minutes. No 
communication occurred during the experiment session so that participant could focus 
on the game. The online questionnaire was presented to the participant upon 
completing the experiment session where he or she independently input answers for all 
the test items. Then, a semi-structured interview was conducted where qualitative 
feedback, comments and suggestions were collected from the participant. The 
participant was thanked for his or her participation before leaving the study. 

7.5 Dependent Measures 

Semantic differential and Likert-scale items were adopted to measure the dependent 
variables for the study: sense of presence, consumer learning and game experience. 
Table 2 shows the three measures and their components. 
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Table 2: Dependent measures and components 

Sense of presence was measured by a modified version of the ITC-SOPI (Lessiter et al., 
2001). The ITC-SOPI is a questionnaire containing 44 items in Likert scale that measure 
the four dimensions of presence: physical presence, engagement, naturalness and 
negative effects. The dimension of naturalness was excluded in our study due to the fact 
that The TRIF is a fictitious game with artefacts that do not exist in real life. The item “I 
had the sensation that the character is aware of me” in the spatial presence dimension 
was not included since there is no character in the game except for the player. Product 
knowledge was measured by an established 3-item scale (Smith and Park, 1992). One 
out of the four initial scales was excluded due to its low reliability indicated by 
previous study (Biocca et al., 2001). Bruner’s (1998) seven-point semantic differential 
items were adopted to assess brand attitude. A four-item seven-point semantic 
differential scale (Bearden et al., 1984) was used to measure the likelihood for the 
participants to purchase the advertised product. Regarding game experience, the Game 
Experience Questionnaire (GEQ) developed by Wijnand IJsselsteijn et al. (2008) was 
utilized, which measures the seven dimensions of game experience: sensory and 
imaginative immersion, tension, competence, flow, negative effect, positive effect and 
challenge. 

7.6 Data Collection 

All dependent measures were collected by the post-experiment questionnaire. 
Qualitative feedback, comments and suggestions were collected through the post-
experiment interviews which were audio-recorded. The recorded interview data were 
selectively transcribed and analyzed. 

7.7 Pilot Study 

A pilot study was conducted with a developer at Goo technologies before the 
laboratory study sessions with the twenty recruited participants. In the pilot study, we 
went through each step in the preliminary experiment procedure and ended up with 
the feedback as below. 

• The goal of the game should be clarified for the players. 
• The experiment session should be timed and participants should be asked to 

discontinue playing when the time is up. 

Sense of Presence Game Experience Consumer Learning

Spatial Presence, Engagement, 
Negative Effects

Competence, Immersion, Flow, 
Tension, Challenge, Positive 
Effects, Negative Effects

Product Knowledge, Brand 
Attitude, Purchase Intention
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8 Results 

8.1 Pre-Experiment Survey Responses 

We used a pre-experiment survey to collect the participants’ demographic information 
as well as education background, in particular the knowledge and experience of virtual 
reality. 

Basic Profile 
Of all the participants, 85% are male and 95% have a bachelor degree or above. As 
seen in Figure 10, 65% of the participants identified themselves as VR developers or 
researchers while the rest claimed to be VR enthusiasts. 

Figure 10: Responses to “Choose the role that fits you the best.” 

VR Knowledge and Experience 
Regarding VR experience, all twenty participants had played with Oculus Rift before, 
while only 70% of them have tried Google Cardboards. None of them had prior 
experience with Moggles. When asked to rate their knowledge of virtual reality, 85% 
claimed to have intermediate VR knowledge or above as shown in Figure 11. 

Figure 11: Responses to “Rate your knowledge of virtual reality (i.e. how it works).” 
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Game Affinity 
As can be seen in Figure 12, half of the participants could be considered as frequent 
players who play games on no less than half days in their daily life. 

Figure 12: Responses to “Rate how often you play video games.” 

8.2 Post-Experiment Questionnaire Responses 

The post-experiment questionnaire synthesizes several different questionnaires 
developed by previous researchers and consists of 86 semantic differential or Likert 
scale items. The test items mainly measure the dependent variables: sense of presence, 
consumer learning and game experience.  

For instance, the responses to one item regarding brand attitude can be seen in Figure 
13. Participants have diverse responses to the test item “I think the brand is appealing”, 
with 40% holding a neutral attitude. This is reflected by the distribution of responses in 
the bar graph. 

Figure 13: Responses to “I think the brand is appealing.” 
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It is worth mentioning that some dependent variables such as product knowledge, 
brand attitude and purchase intention respectively involve three or four test items. As 
suggested by previous researches, each of these variables was evaluated as the mean 
value of the corresponding items. Sense of presence and game experience are 
composite variables comprising multiple components (see Table 2). Each component 
was individually analyzed. For example, when evaluating game experience, instead of 
one single value there were seven sub-values corresponding to the seven components: 
flow, tension, competence, immersion, challenge, positive effects and negative effects. 

Preliminary Results 
To have an overview of the post-experiment questionnaire responses, we compiled the 
questionnaire data and produced some preliminary results by calculating the mean 
values of the dependent measures among the participants. In Figure 14 and 15, the X 
axis shows the dependent measures and the Y axis indicates the mean score of the 
corresponding test items of each dependent variable. The scores from one to five 
correspond to the five scales from “very negative” to “very positive”. By choosing “very 
positive”, a participant indicated that he or she, to a large extent, had experienced a 
certain experiential attribute or gained a certain outcome attribute. 

In Figure 14, the blue line stands for the responses from the prototypes with cans and 
the green line shows the data from the prototypes with billboards. The comparison 
shows that all test items in consumer learning (product knowledge, brand attitude and 
purchase intention) have higher values in the billboard prototypes, suggesting the 
negative effect of interactivity on advertising effectiveness. Similarly, it is easy to see 
that the prototypes with billboards brought about higher spatial presence and 
engagement meaning that, to some extent, interactivity negatively contributed to sense 
of presence. Regarding game experience, there’s no obvious conclusion to draw based 
on the figure. 

Figure 15 shows a comparison between the prototypes with stereo sound and those 
with mono sound. It’s easy to tell that in general the prototypes with higher immersion 
(stereo sound) produced better game experience. It could also be argued that 
immersion positively contributed to sense of presence and consumer learning given the 
fact that two out of the three items for each of the two measures have higher values in 
the prototypes with stereo sound. 
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 Figure 14: Mean scores of test items-can vs. billboard 
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Figure 15: Mean scores of test items-stereo vs. mono 

Data Reliability Analysis 
We estimated the reliability (also referred to as internal consistency) of the post-
experiment questionnaire data by calculating Cronbach’s alpha . 18

Cronbach’s alpha is defined as the expected correlation of two tests that measure the 
same construct and will generally increase as the intercorrelations among the test items 
increase. Particularly, standardized Cronbach’s alpha is the average inter-item 
correlation when item variances are equal. 

 In statistics (Classical Test Theory), Cronbach's alpha is used as an estimate of the reliability of a 18

psychometric test. It has been proposed that Cronbach's alpha can be viewed as the expected 
correlation of two tests that measure the same construct. More information is available at https://
en.wikipedia.org/wiki/Cronbach%27s_alpha 
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The computation of Cronbach’s alpha was implemented in R  with psych , an open-19 20

source toolbox for psychological and psychometric research. Results are presented in 
the Table 3-5. The measures of data reliability, Cronbach’s alpha, can be interpreted 
using the rules in Table 6. The table cells are color-coded according to Table 6. 

Table 3: Data Reliability of Consumer Learning 

Table 4: Data Reliability of Presence 

Table 5: Data Reliability of Game Experience 

Table 6: A Rule of Thumb for Describing Internal Consistency 

According to the rule of thumb for interpreting Cronbach’s alpha in Table 6, we can 
claim that the internal consistency of product knowledge, brand attitude are good, and 
that of purchase intention is acceptable, together resulting in an adequate level of 

Product Knowledge Brand Attitutde Purchase Intention

Cronbach’s alpha 0.82 0.85 0.73

Spatial Presence Engagement Negative Effects

Cronbach’s alpha 0.39 0.61 0.93

Compete
nce

Immersio
n

Flow Tension Challenge Positive 
Effects

Negative 
Effects

Cronbach
’s alpha

0.81 0.77 0.81 0.82 0.87 0.76 0.79

Cronbach’s alpha Internal Consistency

α ≥ 0.9 Excellent

0.9 > α ≥ 0.8 Good

0.8 > α ≥ 0.7 Acceptable

0.7 > α ≥ 0.6 Questionable

0.6 > α ≥ 0.5 Poor

0.5 > α Unacceptable

 R is a programming language and software environment for statistical computing and graphics. More 19

information is available at https://www.r-project.org/about.html 

 https://cran.r-project.org/web/packages/psych/index.html 20
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reliability for consumer learning. For sense of presence, the measure of negative effects 
is internally consistent while the reliability of spatial presence and engagement is 
inadequate. The seven components of game experience all present adequate internal 
consistency with half of the sub-measures having a good level of reliability.  

Overall, we conclude that the data collected in the post-experiment questionnaire is 
reliable with sufficient internal consistency. The only exception is that the spatial 
presence as a component of presence is weak in reliability. With the data reliability 
grounded, it is justifiable for us to utilize the data for the further analysis: hypothesis 
testing. 

Hypotheses Testing 
In order to study the impacts of interactivity and immersion on consumer learning and 
game experience, independent sample t-tests were conducted to test the following two 
hypotheses.  

H1: For in-game advertising in virtual reality games, interactivity of 
advertisement placements has positive effect on product knowledge, brand 
attitude, purchase intention and game experience. 

H2: For in-game advertising in virtual reality games, immersion of advertisement 
placements has positive effect on product knowledge, brand attitude, purchase 
intention and game experience. 

A t-test is often used to determine if two sets of data are significantly different from 
each other. In this case, we utilized t-tests to assess if the between-prototype differences 
in the dependent measures were large enough to prove the impacts of interactivity and 
immersion. 

Given the fact that there were only five participants for each prototype, we decided to 
put the responses of all twenty participants together and re-divided them into 2x2 
groups by interactivity and immersion: 10 responses from high-interactivity prototypes 
(Group A) and 10 from low-interactivity prototypes (Group B); 10 responses from high-
immersion prototypes (Group C) and 10 from low-immersion prototypes (Group D). By 
testing the results of Group A against those of Group B, we investigated the impacts of 
interactivity; similarly, we studied the effects of immersion by comparing results from 
Group C and Group D. 
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Table 7: Re-dividing of Questionnaire Data 

In the t-tests, the p-value was calculated to measure the statistical significance of the 
data. The p-value is a function of the observed sample results for statistical hypothesis 
testing. It is defined as the probability, under the assumption of a certain hypothesis, of 
obtaining a result equal to or more extreme than what was actually observed. By 
comparing the p-value with a threshold value chosen beforehand called significance 
level, a decision can be made whether to support or reject the hypothesis. In brief, the 
p-value is expected to be no higher than 5% in order to support the hypothesis.  

The effect size (also referred to as practical significance) complements statistical 
hypothesis testing (the p-value) and measures the magnitude of the differences between 
different groups. Since the groups were of equal sizes in the study, we chose Cohen’s d 
which is defined as the difference between two means divided by a standard deviation 
of the data. Cohen’s d is frequently utilized to estimate the sample sizes for statistical 
testing. In general, a lower Cohen’s d indicates that larger sample sizes are necessary 
for valid hypothesis testing. 

Here, we conducted t-tests respectively for Group A against Group B and Group C 
against Group D. By computing the p-value and Cohen’s d, we wanted to determine 
whether or not the two hypotheses were true, and whether or not larger sample sizes 
were needed for further hypothesis testing. 

The calculations were implemented in R. The p-value of each component under a 
variable was calculated and those values were combined through Fisher’s method  21

into a “total” p-value for the variable. Similarly, Cohen’s d was calculated for each 
component of a measure and a total Cohen’s d was determined by taking average of 
those values. The results of the t-tests are presented below in Table 8. 

By convention, we set the significance level to 5% (0.05), implying that it is acceptable 
to have a probability of 5% for incorrectly rejecting the null hypothesis. Thus, a 

Group Name Group A Group B Group C Group D

manipulations high interactivity low interactivity high immersion low immersion

operationalized 
manipulations

can 
advertisements

billboard 
advertisements

stereo sound mono sound

 In statistics, Fisher's method, also known as Fisher's combined probability test, is a technique for data 21

fusion or "meta-analysis" (analysis of analyses). It was developed by and named for Ronald Fisher. In its 
basic form, it is used to combine the results from several independent tests bearing upon the same 
overall hypothesis.
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hypothesis will be considered as true only if its p-value is lower than or equal to 0.05. 
In Table 8, for the three dependent measures in two group divisions, none of the 
calculated p-values is lower than the significance level, failing to prove our first two 
hypotheses. To be more specific, the statistical hypothesis testing conducted for the 
sampled data in the post-experiment questionnaire is inadequate to prove the positive 
effects of interactivity or immersion on game experience or consumer learning. 

Table 8: Results of the t-test 

The effect size was assessed using Cohen’s (1992) thresholds as presented in Table 9. 
The cells in Table 8 and 9 are color-coded according to Table 9. Interpreting the values 
of Cohen’s d in Table 8 with these thresholds, we can say that the three dependent 
measures across two group divisions mostly have small effect sizes. The mere exception 
is that when testing Group C against Group D, sense of presence has a medium effect 
size. As mentioned previously, small effect sizes suggest low practical significance and 
the necessity for larger sample sizes. Therefore, we conclude here that the practical 
significance testing through Cohen’s d failed to support either of two hypotheses. One 
improvement towards higher practical significance and further successful hypothesis 
testing would be to increase the sample sizes of the between-subject studies. 

Table 9: Cohen’s Thresholds of Effect Size 

Sense of 
Presence

Game 
Experience

Consumer 
Learning

Group A vs. 
Group B 
(Interactivty)

Statistical 
Significance 
(p-value)

0.76 0.73 0.91

Effect Size
(Cohen’s d)

0.30 0.23 0.30

Group C vs. 
Group D 
(Immersion)

Statistical 
Significance
(p-value)

0.06 0.13 0.10

Effect Size
(Cohen’s d)

0.52 0.38 0.44

Cohen’s d Effect Size

d ≥ 0.8 large

0.8 > d ≥ 0.5 medium

0.5 > d ≥ 0.2 small

0.2 > d negligible
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Mediation Analysis 
Mediation analysis was adopted to test hypothesis 3 and 4 as can be seen below, since 
they aimed to investigate the mediation effects of presence. To validate the mediation 
relationship between interactivity (or immersion), sense of presence and consumer 
learning, the primary step was to prove that interactivity (or immersion) is a significant 
predictor of consumer learning. In fact, the first step of mediation analysis here is the 
same as the hypothesis testing for hypotheses 1 and 2, which failed to prove the 
positive effects of interactivity (or immersion) on consumer learning on an adequate 
significance level. Therefore, we aborted the mediation analysis due to the fact that the 
current sampled data is incapable of meeting the first and primary requirement for the 
formation of a valid mediation relationship. 

H3: For in-game advertising in virtual reality games, sense of presence mediates 
the effect of interactivity on product knowledge, brand attitude, purchase 
intention and game experience. 

H4: For in-game advertising in virtual reality games, sense of presence mediates 
the effect of immersion on product knowledge, brand attitude, purchase 
intention and game experience. 

8.3 Post-Experiment Interview Summary 

We conducted the post-experiment interviews to collect qualitative feedback, 
comments and suggestions from the twenty participants. The interviews were semi-
structured involving the questions listed below. 

• What’s your attitude towards virtual reality games before and after the study? 
• What’s your attitude towards in-game advertising before and after the study? 
• Do you think in-game advertising can have positive effects on game experience? 

Why or why not? 
• Do you think game experience can have positive effects on effectiveness of in-

game advertising? Why or why not? 

Regarding the attitude towards virtual reality games, the participants all held a positive 
stand saying that games become more immersive and engaging with the help of virtual 
reality technologies. Some participants pointed out that the higher interactivity and 
new ways of interaction in VR games compared to non-VR games made them 
appealing and exciting. Five out of the twenty participants claimed to have an 
improved attitude towards virtual realty games through the study, mostly because they 
were impressed by the fact that the game ran in a mobile browser yet still offered 
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satisfactory graphic quality. Through the studies, they foresaw the future simplicity in 
the setup of games and experiences in VR.  

When it comes to in-game advertising, 15% of the participants held a negative attitude 
arguing that in-game advertisements would break game experience and distract the 
player’s attention. Some of them claimed to be fundamentally against all types of 
advertisements including in-game advertising. 85% of the participants considered in-
game advertisements as acceptable if they were non-intrusive and thematically 
matching the game. 

Seventeen participants which account for 85% in the study said that in-game 
advertisements could be positive for game experience, if designed in a “smart” way. 
They were positive towards in-game advertising mainly because some advertisements 
could add realism to games, especially for realistic games. However, being smartly 
designed is a pre-condition for advertisements to be positive in games, where “smartly-
designed” advertisements refer to those which match the theme and context of the 
games and/or are integrated into the storyline and gameplay. Other participants shared 
the perspective that in-game advertising could be at most neutral but not positive. 

When asked about game experience’s impacts on in-game advertising, all participants 
shared the same standpoint that there is indeed a correlation between game experience 
and advertising effectiveness in games. Most of them (90%) considered the correlation 
as positive, saying that better game experience would bring about better image of the 
brand or product which leads to higher effectiveness of in-game advertising. They 
expressed the willingness to actually purchase a product if it is associated with some 
enjoyable experience, for example an engaging and immersive VR game experience. 
This statement partially supported hypothesis 5 (as below) by proving that game 
experience serves as a significant predictor of consumer learning (effectiveness) of in-
game advertising. 

H5: For in-game advertising in virtual reality games, game experience mediates 
the effect of sense of presence on product knowledge, brand attitude and 
purchase intention. 

Beyond the questions, some participants pointed out that they almost neglected the 
advertisements placed on the cans due to the fact that those cans were small and 
rotating. To trigger more attention on and interaction with the cans, one participant 
suggested to place a can counter on the screen and encourage the players to collect 
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more cans. Another participant suggested to make the cans necessary fuel for the 
spacecraft which can move no further without constant collection of the cans. 

8.4 Answers to the Research Question 

For in-game advertising in virtual reality games, what are the impacts of 
interactivity and immersion on consumer learning and game experience? 

In the preliminary results, we found that interactivity contributed negatively to 
consumer learning and sense of presence. The results also suggested that immersion 
positively contributed to game experience, sense of presence and consumer learning. 
In addition, the interviews with the study participants indicated that interactivity and 
immersion were considered as positive antecedents of game experience. Interviewees 
also reported that game experience could contribute positively to the effectiveness of 
in-game advertising. However, when testing the hypotheses using between-subject t-
tests, the results failed to corroborate the impacts, either positive or negative, of the two 
controlled variables with adequate significance. 
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9 Discussion 

In this chapter, we analyze and discuss the discrepancies between the hypotheses and 
the actual results together with the incompatibility between the statistical data and the 
qualitative feedback. Discussions on the threats of validity are also included in this 
chapter. 

9.1 Interactivity 

In the current study, interactivity was defined as the level of users’ participation in 
modifying the mediated environment and was further operationalized as the type of in-
game advertisements: billboard advertising or product placements. Product 
placements-the branded cans in this case-were considered comparatively interactive 
since the players could pick up the cans by passing through them in the game. The 
disappearance of the cans was considered as the modification of the virtual 
environment as indicated in the definition of interactivity. However, it is with doubt 
whether such type and level of interactivity could essentially trigger significant impacts 
on the dependent variables. As suggested by some participants, it motivates them to 
collect the cans if they get responses from the game upon the action of pick-ups. The 
responses could be for instance audiovisual effects or increases in the counter of 
collected cans. It was also pointed out that making it compulsory or rewarding for the 
players to collect the cans could considerably increase their attention on and 
interaction with the branded placements. Therefore, the interactivity of the product 
placements can be largely enhanced by adding feedback mechanism to the placements 
and providing stronger incentives for interacting with the placements. 

It’s likely that some confounding factors also act as the cause of the discrepancies 
between the anticipated and actual effects of interactivity. Even if the branded cans 
offered adequate level of interactivity over the billboard advertisements, the impacts of 
interactivity on dependent measures might have been moderated by confounding 
variables such as the size and location of the advertisements. Moreover, the fact that 
the branded cans were constantly rotating made them less readable or noticeable than 
the static billboards. This was reflected by some participants’ feedback that they 
partially or even completely ignored the advertising information on the cans during the 
game. 

9.2 Immersion 

We adopted Slater’s (2003) definition of immersion as the objective level of sensory 
fidelity that depends on the rendering software and display technologies of a digital 
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system. In the prototype design, immersion was operationalized as the auditory 
immersion and further the sound quality of the game music. We chose the auditory 
fidelity since sound is an effective yet convenient method for creating immersion and 
presence, as suggested by the results of the field research. We controlled the auditory 
immersion of the whole game instead of merely the advertisements since the game and 
the advertisements share both the rendering software and the display technology which 
determine the immersion of a VR system. The validity of such operationalization is 
uncertain for reasons as follows. Firstly, a single-factor study is not able to capture the 
richness of the immersion of VR systems due to the multidimensional nature of 
immersion. A more comprehensive control covering multiple aspects of immersion is 
anticipated to produce more significant results. Secondly, when designing the 
prototypes we controlled the immersion of the whole game instead of merely the in-
game advertisements for practicality. This could be a concern because the results of the 
current study actually reflects the impacts of immersion of the game rather than the 
advertisements. Moreover, the control between mono and stereo sound might be 
essentially too subtle to produce significant influence on the dependent measures. 

9.3 Threats of Validity 

Game Latency 
It is also worth mentioning that a few participants reported to have experienced 
noticeable latency when interacting with the game environment such as when rotating 
their heads to change the view in the game. A few participants even felt nauseous after 
playing the game. It is not clear for now if the same level of latency had been 
experienced by all participants but was reported by a few or only a few participants 
had experienced the latency due to the unstable game performance. The stability of 
game performance should be considered as another important confounding factor 
which could remarkably influence the dependent variables in particular the game 
experience. 

Participant Recruitment 
When recruiting participants for the user studies, we excluded people without any 
experience or knowledge of virtual reality in order to eliminate the novelty effect that 
often comes along with first-timers. This decision has several downsides: First of all, the 
fact that we only recruited VR-savvy people such as VR developers, players and 
researchers largely limited the number of potential participants. The participant 
recruitment process suffered from the lack of suitable candidates and resulted in a 
relatively small sample size that led to inadequate significance. In addition, the 
selection criteria adopted when recruiting participants had potential risks in generating 
a biased focus group. To be more specific, the attitude towards virtual reality and 
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gaming of participants who work on related areas tend to be more positive than 
average users. The potentially biased attitude towards VR and games was deemed to 
impact participants’ perception of the whole experience and thus the study results. 
Another confounding factor might be the individual differences between the 
participants. Since the participants were randomly assigned to different prototypes, it is 
likely that the impacts of independent variables was counterbalanced by the between-
participant differences. 

Experiment Duration 
In the laboratory studies, the participants were given eight minutes to experience the 
prototypes after a two-minute practice session. The duration was determined based on 
the fact that the game scene is rather simplistic with limited space to explore. However, 
it requires further investigation whether a duration of eight minutes is sufficient for 
participants to build sense of presence, which is assumed to mediate the impacts of 
interactivity and immersion on the dependent measures.  

Data Collection 
In the current study, questionnaires and interviews were employed as the major tools 
for collecting data from the participants, both qualitative and quantitative. This means 
that all results collected from the study were based on the perception and reports of the 
participants. From a psychology perspective, the perception and reports were done in a 
conscious way involving active information processing which might cause decreased 
fidelity of the real data. For instance, differences might exist between the perceived, the 
reported and the actual purchase intention. 

9.4 Design Method 

The prototypes were designed based upon the results of previous researches as well as 
the field study. A pilot study was done before conducting the formal studies with twenty 
participants. It is probable that the experiments might generate more significant results 
if we had taken an iterative method when designing the prototypes. The between-
subject control of the independent variables would be adjusted and improved if 
adequate significance was not achieved in the study of the initial designs. The 
confounding factors would be eliminated or alleviated if they were identified in the 
early rounds of design and study. 
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10 Conclusions and Outlook 

In this study, we investigated the impact of interactivity and immersion of in-game 
advertising for virtual reality games. Based upon the previous researches, we formed a 
research framework that deals with not only the correlation between the controlled and 
dependent variables but also the potential mediating factors. We conducted a field 
study by interviewing several domain experts, the results of which contributed to the 
design of prototypes and laboratory user studies. Different prototypes were designed by 
manipulating interactivity and immersion and then evaluated with the focus group.  

The results of the field research and the post-experiment user interviews have 
demonstrated that interactivity and immersion can noticeably influence consumer 
learning and game experience. The results also suggest that game experience can 
mediate the impacts of interactivity and immersion on consumer learning. However, 
from a statistical point of view, the data obtained from the laboratory user studies is in 
lack of significance for corroborating the impacts of interactivity or immersion as well 
as the mediation effects of presence or game experience. Based on the results of the 
field research, the prototype design and the user studies, we discuss the design of 
interactivity and immersion for in-game advertising and the impacts on consumer 
learning and game experience. 

The first contribution of the study is an original research framework for investigating in-
game advertising for virtual reality games. Previous studies have investigated the 
effectiveness of interactive 3D advertising and the persuasive effects of virtual 
environments, yet to our knowledge none of them has so far explored virtual reality 
games as a new space for advertising. We establish a research framework, as seen in 
Figure 2, where interactivity and immersion act together to arouse sense of presence, 
which further impacts consumer learning and game experience. In addition, we 
assume that game experience might mediate the effects of presence on the three 
aspects of consumer learning-product knowledge, brand attitude and purchase 
intention. 

The second contribution of the study is a set of considerations mostly regarding 
interactivity and immersion that can be utilized to evaluate and improve the 
effectiveness of in-game advertisements for virtual reality games. 

• The thematic congruity between a game and the in-game advertisements is 
essential for game experience as well as consumer learning. 
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• The integration of advertising into the storyline and gameplay can (partially) 
prevent the in-game advertisements from breaking the game flow or distracting 
the players. 

• For players, in-game advertising is the most acceptable in realist games where 
advertisements can add realism to the game. 

• The interactions between the players and the game should be task-driven. Players 
tend to put more attention and efforts on interacting with a game if the 
interactions are meaningful and help the players to progress the game or achieve 
the goal. 

• The definitions of both independent and dependent variables play vital roles in 
the research. For example, when designing immersion, one should justifiably 
choose a definition among the alternatives or define immersion by him- or herself. 

• When operationalizing immersion in the experimental design, one should take 
into account its multidimensional nature in virtual reality systems. 

• The iterative methodology is recommended for designing in-game advertising for 
virtual reality games given the following facts: (1) the control of interactivity and 
immersion is complex and multidimensional; (2) numerous confounding factors 
exist mediating the effects of the design. 

As follow-up of the current work, we would like to scale up the laboratory user studies 
with increased number of participants. Adequate significance, both statistical and 
practical, is anticipated as the sample size is enlarged. The prototypes could be 
improved by designing task-driven or reward-driven interactions and refining the design 
of immersion. Other components of immersion such as visual fidelity could be 
included in the study. Additional methods might be utilized to measure the 
participants’ responses during the laboratory sessions such as game log and galvanic 
skin rate, which introduce new source of data as well as new perspectives of 
interpreting the results. 
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Appendix A 

Nondisclosure and Recording Consent 
  
Thank you for participating in our research experiment. 

Please be aware that information related to the experiment will be disclosed to you, 
and KTH does not wish to have it disclosed outside of the institute. Please do not reveal 
information that you may learn while participating in the study. 

In addition, we will be audio-recording the interview session and collecting data 
through surveys, questionnaires and interview questions to allow Xiaopeng Li, research 
student from KTH who will be present, study the results of the experiment and benefit 
from your feedback to inform and improve the project. These recordings and data will 
be used only for research purposes. 

Please, read the statements below and sign where indicated. Thank you. 

I agree that I will disclose no information to any person, firm, or corporation about the 
product research conducted by KTH, or about the specifications, drawings, models or 
operations of any machine or devices encountered. 

I understand that photographs and/or recordings will be made of my session. I grant 
KTH permission to use these recordings for the purposes mentioned above, and waive 
my right to review or inspect the recordings prior to their dissemination and 
distribution. 
  

_________________________________________________ 
Name, Signature & Date 
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Appendix B 

Pre-Experiment Survey 

All information collected in this survey will be confidential and only be used for 
research purpose for this project. 

Age  
[    ] 

Sex  
[    ] 

Education 
[    ] None  
[    ] Secondary  
[    ] Bachelor  
[    ] Master  
[    ] PhD  
[    ] Professional qualification  
[    ] Other 

Choose the role that fits you the best. 
[    ] VR developer  
[    ] VR game player  
[    ] VR researcher (including research students)  
[    ] VR enthusiast  
[    ] None of the above 

Rate your level of computer experience. 
[    ] None  
[    ] Basic  
[    ] Intermediate 
[    ] Expert  

Rate how often you play video games (on PC, mobile, web, console etc.) 
[    ] Never  
[    ] Occasionally (once or twice per month)  
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[    ] Often but less than 50% of days 
[    ] 50% or more days 
[    ] Every day 

Rate your knowledge of computer graphics. 
[    ] None  
[    ] Basic  
[    ] Intermediate 
[    ] Expert  

Have you viewed 3D images/films before? 
[    ] Yes  
[    ] No  

Rate your knowledge of virtual reality (VR). 
[    ] None  
[    ] Basic  
[    ] Intermediate 
[    ] Expert  

Have you tried Oculus Rift or other VR head-mounted displays before? 
[    ] Yes  
[    ] No  

Have you tried Google Cardboards or other VR goggles before? 
[    ] Yes  
[    ] No  

Indicate your general attitude towards virtual reality games. 
                        1      2     3     4     5 
Very negative [    ] [    ] [    ] [    ] [    ] Very positive 

Indicate your general attitude towards in-game advertising. 
                        1      2     3     4     5 
Very negative [    ] [    ] [    ] [    ] [    ] Very positive 
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