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ABSTRACT 

 Facebook has started to test advertising in virtual reality, yet consumers’ responses 

toward this phenomenon have been neglected in the virtual reality and consumer behaviour 

literature. Most of the previous research has focused on VR as the primary tool for representing 

the service or product and not a medium for advertising purposes. Therefore, brand placement in 

virtual environments, as one of the most common persuasive advertising efforts by brands, is the 

focus of this study. More specifically, this research analyzes the effect of brand placement 

context (VR, 360 or 2D) and placement congruity on consumers’ persuasion knowledge and their 

responses towards brands, using the cognitive load theory and persuasion knowledge model to 

predict and explain the effect. The research model was tested using PLS-SEM and the PROCESS 

macro with a sample of 209 participants. The results confirmed that participants who 

experienced a higher sense of telepresence and interactivity (VR condition) were more likely to 

report lower persuasion knowledge and better brand evaluations and behavioural intentions. It 

was also found that compared to the 360 condition, in VR and 2D environments, participants 

were more likely to recall the brand embedded into the environment. Placement congruity was 

found to moderate the underlying mechanism through which interactivity and telepresence affect 

persuasion knowledge. These findings provide helpful insights to marketers and brand managers, 

who think of VR as an advertising tool, on how the technology factor impacts consumers’ 

responses to their persuasion attempts, such as brand placements. 

Keywords: Virtual Reality, Persuasion Knowledge, Brand Placement, Brand Recall, 

Behavioural Intention  
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Chapter I: Introduction 

We live in a world that is rapidly changing, and therefore, it is necessary for us to adjust 

accordingly and be open to adaptation. In the marketing world, consumers are becoming more 

sophisticated and looking for engaging and interactive experiences with the rise of technological 

innovations. Thus, marketers have been looking for innovative ways to reach and influence their 

customers through advertising and marketing communication activities.  Moreover, since 

consumers are increasingly savvy and aware of the world of advertising and branding, as well as 

marketing tactics (Olenski, 2017), brands try to minimize consumers’ skepticism toward their 

marketing activities. 

Marketers and brands are striving to customize and personalize their communication in 

order to increase engagement and create deeper connections with their customers (Bleier et al., 

2018). Both augmented and virtual reality (AR and VR) experiences have the potential to create 

a more distinctive and personalized consumer experience (McKone et al., 2016). Unlike 

traditional advertisements such as television, radio, newspapers, and print magazines, VR and 

AR advertisements provide the viewer with a more interactive experience (Flavián et al., 2019a), 

possibly leading to an improved connection between the brand and the customer. Consumer 

virtual reality software and hardware market size are going to increase dramatically from 6.2 

billion U.S. dollars in 2019 to 16.3 billion U.S. dollars in 2022 (Consumer Virtual Reality 

Market Size Worldwide 2016-2022, 2019).  

Moreover, during the worldwide coronavirus outbreak, the Google search engine's user 

data showed a growing global search interest in virtual reality. The mandatory self-quarantine 

during the global pandemic has led to increased awareness about VR technology and the head-



 
 
 

mounted device (HMD) (Google Trends, 2020). Considering the clear and bright future of VR 

and AR technology in the market, marketers should understand the impact of such technologies 

on important consumer outcomes.  

Today, VR can be a promising tool for advertising. Marketers and brands use VR to 

provide brand engagement, educate consumers about the brand, reinforce brand values, and build 

relationships with customers (Barnes, 2016). VR can enhance the consumer experience by 

providing more immersive exposure to the brand through different stimuli. Therefore, compared 

to 3D product display, VR advertising is a whole new level of advertising in a way that it can 

make the transition of hedonic benefits from the brand to the consumer a lot easier (De Gauquier 

et al., 2019). This type of customized experience is more credible and believable. Undoubtedly, 

consumers value the pleasurable and unforgettable experiences provided by companies that make 

an effort to engage with them in a customized manner (Farah et al., 2019). In the past few years, 

big companies such as IKEA, The Guardian, Honda, and Volvo have adopted the technology to 

reach a completely immersed audience. For instance, Cadillac has used VR to create virtual 

dealerships (Nagesh, 2016). Facebook has started to test advertising in virtual reality to find new 

ways for developers to generate revenue on the Oculus platform (Hamilton, 2021). 

In addition to its application as an advertising tool, VR technology now makes it possible 

to engage with video content more than ever. Amazon has recently launched a new VR 

streaming service, in which subscribers can watch Prime Video with their VR headset (Reichert, 

2019). YouTube gives viewers the opportunity to experience their favourite channels, videos, 

and creators in virtual reality. Overall, these initiatives highlight VR's potential role as a medium 

in the video streaming and video sharing industry in the next few years. 



 
 
 

Over the last few years, video content has been delivered in different forms and watched 

through different devices, in addition to conventional two-dimensional (2D) format, which can 

be accessed through mobile phones, desktop computers, or television. A more immersive type of 

video called “360-degree video” is becoming increasingly popular these days. 360-video is a 

form of virtual reality that creates immersive visual content, where viewers can control the 

viewing direction. Watching 360-video content does not require additional hardware (e.g. HMD) 

compared to virtual reality content (Zantal-Wiener, 2019). Facebook and YouTube are two 

leading technology companies that provide support for publishing and playing back such content. 

As the video plays, users can drag fingers, turn the device, or hold the mouse button and drag in 

order to interact with the content. A study by OmniVirt (2017) shows that, on average, video 

completion rate (VCR) for 360-videos is 85%, which is a 46% improvement over 2D videos. 

Considering the differences between VR, 360 and 2D content, as well as the enormous potential 

of more immersive formats, it is necessary for marketing and advertising researchers to 

understand the different implications of using the virtual reality environment as a medium for 

advertising and its function compared to other types of videos. 

The development and popularity of video-sharing platforms and social media such as 

YouTube and Facebook have posed problems for advertisers. These new platforms have changed 

the way viewers interact with advertisements. Consumers can block or skip over the 

advertisement in a few seconds or engage in other activities during the commercial break. In 

other words, the viewer has control over the advertisement to which they are exposed. Brand 

placement, defined as “the paid inclusion of branded products or brand identifiers, through audio 

and/or visual means, within mass media programming” (Karrh, 1998), has received considerable 

attention as a valuable asset for marketing communications efforts of a company. Brand 



 
 
 

placement can effectively embed the advertising message within the medium on which viewer 

attention is focused and address the abovementioned problems. Ultimately, it can strengthen 

consumers’ relationships with brands; however, consumers who have experience with these 

types of brand communications can infer a hidden motive for persuasion when encountered with 

marketers’ persuasion attempts (brand placement advertising), leading them to resist the attempt 

and activate their persuasion knowledge against the marketers (Friestad & Wright, 1994). The 

results of the study by Cowley & Barron (2008) show that the negative effect of brand placement 

on brand attitude is due to persuasion knowledge activation. However, because of the unique 

characteristics of virtual environments, using brand placement in a virtual context may lead to 

opposite outcomes. As stated in the previous paragraph, VR can provide boundless opportunities 

for marketers in online platforms in terms of brand placement. Nevertheless, the study of brand 

placement has almost remained an untapped area of research in VR marketing scope. 

Although several studies have focused on the characteristics of a virtual reality 

experience (Klein, 2003; S. (Ally) Lee, 2018; Steuer, 1992) and its impact on attitudes and 

behavioural intentions toward products and brands (Brengman et al., 2019; Flavián et al., 2021; 

S. (Ally) Lee, 2018; Mollen & Wilson, 2010; Park et al., 2005; Schlosser, 2003; Van 

Kerrebroeck et al., 2017b), almost no research has focused on the effect of virtual reality 

experience on consumers’ perceptions about brand placement, its underlying mechanism, and 

consumers’ affective and cognitive responses. Previous research has explored brand placement in 

virtual contexts such as video games and its impact on different consumers’ responses 

extensively (Besharat et al., 2013; Grigorovici & Constantin, 2004; Nelson et al., 2006; Roettl & 

Terlutter, 2018). This study examines the important effect of VR environment characteristics, 

which differ from video game context because of using Head Mounted Devices (HMD) by 



 
 
 

viewers. Moreover, in order to highlight the role of VR environment in creating positive 

consumer responses, this study compares the result with two-dimensional (2D) and 360-videos, 

which are two common and popular formats of delivering content. This research investigates the 

effect of virtual reality experience (compared to 2D and 360-videos) on consumers’ responses to 

persuasion attempts of brands. Specifically, this research will focus on brand placement as one of 

the common activities done by brands with persuasive intent (Boerman et al., 2018; Campbell & 

Kirmani, 2008) and provide the underlying mechanism through which virtual reality 

environment characteristics (compared to 2D and 360-video environments) affect persuasion 

knowledge activation in consumers. Moreover, this research provides empirical investigations 

into the effect of the type of environment on the cognitive (recall/recognition), affective (attitude 

toward the brand) and behavioural (purchase intention) responses by consumers when 

encountering brand placement.  

More specifically, four main questions are going to be addressed in this research: 

(1) Is there any difference in the level of persuasion knowledge activation experienced by 

consumers who encounter brand placement while watching video content across VR, 360, and 

2D environments? 

(2) What is the underlying mechanism through which brand placement in VR, 360, and 2D 

environments affects persuasion knowledge activation at different levels? 

(3) What is the overall impact of brand placement in a VR environment on consumers’ cognitive, 

affective, and conative responses compared to 2D and 360 environments? 

(4) Are there any boundary conditions, and how are they going to influence the whole process? 



 
 
 

Drawing on cognitive load theory and persuasion knowledge model, I argue that when 

people are watching video content (such as a virtual museum tour) through VR, compared to 

other environments (360 and 2D videos), their perceptions about persuasion attempts by brands 

(in our case, brand placement) will be affected as a result of both a higher level of cognitive load 

and lack of accessibility to the motives. Mainly, because of VR environment characteristics, 

more cognitive capacity is required to process the information in the environment, leaving less 

room to draw inferences about brands’ persuasive intent. Consequently, consumers will be more 

positive rather than negative about persuasion attempts. Specifically, this thesis aims to show 

that through an increase in interactivity as the behavioural characteristic and telepresence as the 

human characteristic of human-technology interaction, users' perceptions about involvement and 

enjoyment will be higher, respectively (compared to when watching content in other formats). 

Consequently, consumers’ persuasion knowledge about the brands will be less activated. 

Involvement and enjoyment play complementary roles in explaining the activation of persuasion 

knowledge since higher levels of these two senses cause a higher level of cognitive load and 

inaccessibility of motives for the use of persuasion knowledge, respectively. This relationship 

leads to more favourable attitudes toward brands and higher purchase intentions. Furthermore, 

this study intends to demonstrate that placement congruity with the advertising context, as one of 

the characteristics of brand placement, moderates the above-mentioned relationships so that less 

congruent placement weakens the relationship between placement context and persuasion.   

This research contributes to the persuasion knowledge literature by examining the effect 

of virtual reality (VR) experience on consumers’ perceptions about persuasion tactics.  This 

study applies the EPI cube (Embodiment, presence, interactivity) developed by Flavián et al. 

(2019a) and extends the virtual reality literature to the brand placement domain. Few studies 



 
 
 

have examined the practice of brand placement in the VR media environment (Chen & Wang, 

2019; van Berlo et al., 2020; Y. Wang & Chen, 2019), and the process through which persuasion 

knowledge is triggered and the subsequent impact on consumers’ responses have not yet been 

explored. Some studies in other media environments (2D, 3D, or videogames) have tested 

persuasion knowledge on the use of brand placement (Breves & Schramm, 2019; Nelson et al., 

2006); however, they used only cognitive factors to explain the effect of media environment on 

persuasion knowledge. This research measures both instrumental (interactivity) and experiential 

(telepresence) values provided by the VR experience and helps us better capture the underlying 

mechanism of persuasion knowledge activation in the VR environment. More specifically, this 

research introduces enjoyment as the affective factor that can be triggered more intensely 

through the use of VR format and affects persuasion knowledge activation for consumers. The 

boundary condition (placement congruity) is another contribution of this research. It is essential 

for advertisers and marketers to understand whether it is important to incorporate their brands 

into specific contexts congruent with their products. Although some studies have examined the 

role of placement congruity on consumers’ responses to brand placement (M. Lee & Faber, 

2007; Russell, 2002), this attribute of brand placement has not been studied in the VR media 

environment. This study sheds light on the effect of congruity between content and the 

product/brand being advertised on persuasion knowledge activation and consumer responses in 

different media environments (2D, 360 and VR video). Finally, the results help the brand 

managers and marketers decide on the more practical aspect of the experience in terms of 

reducing the persuasion knowledge activation. The study also offers practical implications for 

marketers who want to use VR as a promotional tool to connect with customers. 



 
 
 

In the sections that follow, I first review the literature on virtual reality and brand 

placement. Then I explain brand placement in the context of a virtual environment and its 

relationship with consumers’ persuasion knowledge activation. After that, I propose the 

conceptual research model and hypotheses development. Following the explanation of the 

conceptual framework, I discuss the methodology, including definitions of all variables, 

comprehensible operationalization and measurement items, data collection and sampling. Next, I 

talk about data analysis and the results and provide a general discussion about the findings. 

  



 
 
 

Chapter II: Literature Review 

2.1 Virtual Reality and Consumer Experience 

For over 25 years, virtual reality has been discussed in marketing and communication 

literature. It has been defined and conceptualized with several different approaches. Fox et al. 

(2009) identified three primary ways through which VR has been incorporated in the social 

sciences. First, VR has been studied as an object to understand human experiences within that 

environment and similarities to or differences from experiences in the physical world. It explains 

VR’s user effects, such as engagement or experience, through sensory inputs such as audio, 

visual, or haptic (Hollebeek et al., 2020). Second, VR, as an application, emphasizes the 

technical aspect of VR, including its interface and technology. Third, VR has been used as a 

method for conducting empirical research, allowing a degree of control, which can only be 

achieved in lab environments. Based on the above classification, numerous definitions have been 

established for VR. Hollebeek et al. (2020) outline definitions obtained from academic and 

practical resources. While many of the definitions reflect VR's technical features, its definitions 

as an object have recently received increasing attention from scholars and professionals in the 

marketing industry. 

The most widely used definition of virtual reality was proposed by Steuer (1992): “virtual 

reality is defined as a real or simulated environment in which a perceiver experiences 

telepresence” (p. 76). Based on this definition, we can infer that the most crucial predicting 

variable of a virtual reality experience is telepresence. It is regarded as a sense of presence in a 

mediated environment or mediated perception of an environment (Klein, 2003; Steuer, 1992). 

Moreover, among all the recent definitions, computer-generated or computer technology is 

highly emphasized (Berg & Vance, 2017; Cowan & Ketron, 2019; Meißner et al., 2019). 



 
 
 

Therefore, VR is different from real footage of a scene captured as a 360-degree video using 

professional cameras. Besides, since VR as an object includes human experience, consumers 

interact with the interface. Consequently, in this research and in line with VR as an object 

perspective, I define virtual reality using three main aspects: virtual/simulated environment, 

telepresence, interaction. The abovementioned definition can be rewritten as follows: “virtual 

reality is defined as a simulated environment, in which a user experiences telepresence and can 

navigate and interact.” 

2.2 Human-Technology Interaction Characteristics: Embodiment, Telepresence and 

Interactivity 

Since one of the main contributions of this research lies in comparing different virtual 

environments, it is crucial to explore what distinguishes them from one another. Flavián et al. 

(2019a) classify reality-virtuality technologies, which represent human-technology interaction, 

based on three factors.  

Embodiment, which is the technological factor, explains the extent to which the 

technology is perceived to be an extension of the human body. For example, VR HMD as a 

wearable device may increase the feeling that the tool belongs to the body, indicating a high 

level of embodiment. On the other hand, stationary or portable external devices such as 

computers or mobile phones have lower levels of embodiment because technology is noticeable 

during the interaction. The term embodiment has also been conceptualized in AR research with a 

different meaning, which refers to the ability of AR to simulate physical control over a virtual 

product (Hilken et al., 2017). It has been argued that embodiment in a virtual experience can 

increase the sense of telepresence (Flavián et al., 2019a; Hilken et al., 2017) because of the 



 
 
 

immersive experience provided by the technologies, where users see themselves as components 

of a virtual environment. This factor was proved to improve consumer responses (engagement 

and behavioural intentions) through increased immersion and sensory stimulation (Flavián et al., 

2019b). The technological embodiment was also found to evoke more positive emotional 

reactions and higher levels of engagement (Flavián et al., 2021). All previous studies underline 

the importance of embodiment in providing an engaging virtual experience.  

Flavián et al. (2019a) named the second factor of virtual experience “presence” (human 

factor), which can be totally associated with telepresence in the virtual reality definition. 

Telepresence explains an immersive situation where affections and cognitions are similar to 

those someone may experience in a non-mediated environment. The term telepresence describes 

a state of consciousness that leads someone to believe that he or she is physically present in a 

mediated world. It refers to individuals’ feeling of immersion in a virtual environment. 

Therefore, consumers are expected to perceive the experience as if they are actually present in 

the context (Spielmann & Orth, 2020). Telepresence is used to clarify how an indirect 

technology-mediated experience simulates customers’ direct experience (S. (Ally) Lee, 2018). 

Although presence is a relatively new concept studied in different fields, one might find it 

similar to the term “flow”, which was first introduced by Csikszentmihalyi (1975), who stated 

that flow is a mental state that produces a feeling of satisfaction motivating people to repeat an 

activity continuously. In other words, when someone experiences flow, they are in the middle of 

doing something for its own sake; therefore, they are highly involved, concentrated, and have a 

distorted sense of time. Even though the concepts clearly have several similarities, presence is 



 
 
 

more focused on immersion into a virtual environment, and flow refers to being involved and 

immersed in a particular activity (Weibel et al., 2008).  

Previous research has identified several antecedents of telepresence. Vividness and 

interactivity are demonstrated to be two main variables that positively influence the sense of 

telepresence in a technology-mediated experience ((D. Kim & Ko, 2019; J.-H. Kim et al., 2021; 

Mollen & Wilson, 2010; Steuer, 1992; Van Kerrebroeck et al., 2017a). Furthermore, in his 2003 

study, Klein (2003) explored how user control and media richness contribute to creating a sense 

of telepresence. Moreover, S. (Ally) Lee (2018) suggests that the emotional and sensory 

attributes of a hotel’s website influence customers’ sense of telepresence. Table 1 illustrates the 

antecedents of telepresence sourced from previous research on virtual reality. 

Table 1. Antecedents of Telepresence 

 

Authors (Year) Antecedents of 

Telepresence 

Relationship 

J.-H. Kim et al. 

(2021) 

Vividness, 

Interactivity 

Vividness and interactivity have positive effects on 

telepresence for participants in a VR store. 

D. Kim & Ko 

(2019) 

Vividness, 

Interactivity 

VR spectatorship provides greater telepresence than 

2D screen via increased vividness and interactivity 

S. (Ally) Lee 

(2018) 

Emotional attributes, 

Sensory attributes 

Emotional and sensory attributes of a hotel’s website 

influence customers’ telepresence. 

Van Kerrebroeck 

et al. (2017a) 

Vividness Vividness positively affects attitude toward ads, 

directly and indirectly via presence. 

Mollen & Wilson 

(2010) 

Interactivity Interactivity increases the sense of telepresence. 

Klein (2003) User Control, Media 

Richness 

Increase in User control and media richness 

contributes to creating a sense of telepresence. 

Steuer (1992) Vividness, 

Interactivity 

An increase in vividness and interactivity positively 

influences telepresence. 



 
 
 

VR technology offers a strong sense of telepresence because it facilitates the process of 

immersing into a computer-generated environment and enhances the vividness of the experience. 

Researchers and scholars have found several implications of virtual reality for consumer 

responses. In their study, Grewal et al. (2020) proposed a two-by-two matrix of social presence 

and convenience. They proposed that with high levels of social presence and convenience 

provided by new technologies such as AR and VR, consumers’ actual purchases and, 

consequently, retailer outcome sales will be higher. Commercial websites that convey the sense 

of telepresence through sensory, emotional, and cognitive attributes receive more favourable 

attitudes from the users, leading to more positive behavioural intentions (Lee, 2018). Moreover, 

the layouts of the online 3D stores’ websites have been studied by Krasonikolakis et al. (2018). 

They have shown that through enjoyment, entertainment, ease of navigation, and online 

customer experience, with the moderating effect of telepresence, purchase intentions, and word-

of-mouth intentions would be impacted by different layouts. The sense of pleasure of people’s 

experience in VR is also believed to be enhanced through telepresence. The evidence for this was 

found in a study by Tussyadiah et al. (2018), who showed that telepresence is related to 

enjoyment, positive attitudes and higher behavioural intentions toward tourism destinations.  

The third factor that explains the human-technology interaction is interactivity 

(behavioural factor), which is defined as the users’ capacity to modify, control and manipulate 

the environment in which the experience is taking place (Flavián et al., 2019a). Although 

interactivity has been defined differently by various scholars, most of them agree on the part that 

interactivity deals with the modification of the form and content of a mediated environment 

(Flavián et al., 2019a; Fortin & Dholakia, 2005; Steuer, 1992). This characteristic of virtual 

environments has also received a lot of attention from scholars. It has been argued that 



 
 
 

interactivity can affect consumer responses to marketing stimuli through cognitive elaboration, 

mental imagery (Schlosser, 2003), playfulness, informativeness (H. J. Kang et al., 2020), and for 

low-level involvement (Cowan & Ketron, 2019). Schlosser (2003) found that interactivity 

evokes vivid mental images of product use and, subsequently, increases purchase intentions. 

Kang et al. (2020), in their study, suggest that when a product is displayed in a 3D virtual reality 

environment vs 2D in a 2D context, increased interactivity will enhance perceived 

informativeness and playfulness, which, in turn, lead to increased purchase intentions and 

preference for hedonic product benefits.  

Most of the previous research has focused on VR as the primary tool for representing the 

service or product (H. J. Kang et al., 2020; M. J. Kim et al., 2020; Meißner et al., 2019; 

Spielmann & Orth, 2020) and not as a medium for commercial purposes. In this study, the focus 

is on the application of VR as an environment for advertising compared to 2D and 360-video 

environments. In the next section of the literature, I introduce a marketing strategy, which has 

been attractive to marketers and advertisers for a long time and can be implemented in the VR 

environment with different implications.  

2.3 Brand Placement 

Brand placement, also referred to as product placement, is defined as “the compensated 

inclusion of brands or brand identifiers through audio and visual means within media 

programming” (Karrh, 1998). This inclusion can be found across a wide range of entertaining 

media, including movies and television programs, computer games, music videos, books, and, 

more recently, video-sharing websites such as YouTube. The most remarkable and 

comprehensive example of this marketing tactic can be James Bond movies. During almost fifty 



 
 
 

years, twenty-five movies were featured with more than a hundred placements (Jones, 2019). 

The laptop used by the main character, the car he drives, or even the beer he drinks throughout 

the movie have all been placed purposefully in the scenes. Brand placement has attracted 

considerable attention in consumer behaviour and advertising research. This form of advertising, 

also known as product placement, has been classified differently by researchers. Brennan et al. 

(1999) state that placements are either creative or on-set. Creative placements happen when the 

brand is not shown as the main focus of a shot. 

On the contrary, on-set placements occur when the brand is displayed more prominently 

and is at the focus of attention (Van Reijmersdal, 2009). Various characteristics of brand 

placements have received scholars' attention regarding their effects on consumer responses to the 

brand. For instance, Russell (2002) investigated the role of plot connection congruence and 

modality in the effectiveness of product placements in television shows. He showed that the 

modality of presentation of the placements and the degree of connection between the plot and the 

brand interact to affect memory and attitude. Moreover, product-plot integration as another 

feature of the placement was shown to be influenced by multitasking viewers because of the 

cognitive load (Yoon et al., 2011). Besides, product placement disclosures and frequency were 

proved to affect brand memory and attitude in a study by Matthes & Naderer (2016). They 

demonstrated that placement disclosures lead to an increase in brand memory for frequently 

shown placements. Despite all the positive effects, placements have sometimes been shown to 

work as a double-edged sword in marketing communication research. Several studies 

demonstrated that prominent brand placements would lead to higher levels of brand recognition 

and brand recall (Brennan et al., 1999; Cowley & Barron, 2008; Gupta & Lord, 1998; Vashisht 

& Royne, 2016); however, some research has shown a negative effect on consumers’ affective 



 
 
 

responses with regard to the brand. Yoon et al. (2011) showed that cognitively unloaded 

participants have a more negative attitude toward the placed brand because of its intrusiveness, 

commercial purpose, and persuasion attempts. Cowley & Barron (2008) showed that viewers 

with high program liking levels, who were exposed to prominent product placement, have lower 

brand attitudes toward the placed brands since they are more likely to be attentive while 

watching television programs. They realize that the brand placement is intended to influence 

their brand attitude. Russell et al. (2017), in their study, demonstrated that exposure to 

advertising before a show elicit more negative attitudes toward the placed product in subsequent 

entertainment content.  

2.4 Brand Placement and Virtual Environments 

In the context of virtual environments, brand placement has not been studied extensively. 

During the past few years, researchers have started to explore the potential opportunities for 

brands to show up in the gaming industry and in-game advertising. Grigorovici & Constantin 

(2004) demonstrated that 3D gaming virtual environments increase users' affective engagement 

with the content because of particular features such as immersion and presence. The results 

showed an interaction between ad type and object type/size in terms of recall, such that a 

prominent placement makes a difference when it comes to big visible objects. Moreover, high 

arousability leads to higher involvement and lower brand recall and recognition. In another study 

by Nelson et al. (2006), the authors examined the influence of media context and telepresence on 

consumer brand recall, game liking and perceived persuasion for real and fictitious brands. 

Findings proved that playing the game impeded brand recall but had no impact on game liking or 

perceived persuasion among participants. In addition, telepresence mediated the relationship 

between game liking and perceived persuasion for real brands. In their paper, Breves & 



 
 
 

Schramm (2019) investigated the impact of 3D versus 2D movies on persuasion knowledge and 

brand placement effectiveness. They confirmed that compared with 3D movies, in 2D movies, 

people were more likely to recall the brands and critically detect the persuasive intentions behind 

the placements. They explained their findings using the dimensionality effect, which states that 

an additional dimension simply increases the elements in the content and provides more stimuli; 

thus, it will distract media users from noticing the brands. 

Among the papers that specifically utilized the virtual reality experience is a study in the 

video game domain that has compared brand placement among different virtual experiences 

(VR, 3D, and 2D). The findings show that brand memory was the lowest in the VR condition 

because of individuals' limited ability to process information cognitively; however, attitudes 

toward the brands were not affected by the type of experience (Roettl & Terlutter, 2018). In their 

paper, Y. Wang & Chen (2019) showed that in virtual reality experience, product placement with 

high dialogic engagement positively affects co-creating experience and brand recall. They also 

demonstrated that perceived control of VR affects brand perception and recall. The prominence 

of product placement was also shown to interact with dialogic engagement to affect brand recall. 

The authors showed that prominent placement in VR is associated with high brand recalls; 

however, when dialogic engagement increases, brand recall decreases. More recently, a study by 

van Berlo et al. (2020) concentrated on the effectiveness of branded content in a virtual 

environment and the role of presence in information processing regarding the brand. This study 

compared two different conditions: one included participants who played a branded VR 

advergame, and the other involved participants who played the VR advergame with no branded 

content. In this paper, the authors showed that the increased immersion experienced from playing 

a branded VR game improves brand memory and makes it easier for participants to complete a 



 
 
 

set of incomplete brand names. Using the same set of data, van Berlo et al. (2021) examined two 

different affective mechanisms through which playing a branded VR game affects brand 

response. By adopting a between-subjects design and assigning participants to branded vs non-

branded VR games, the authors showed that virtual product appeal intensifies the positive effect 

of brands in VR games on brand attitude. They also demonstrated that branded VR games, which 

contained a popular chocolate brand logo, elicit emotional responses (arousal and valence), 

eventually increasing brand attitude and purchase intentions. Leung et al. (2020) studied the 

effectiveness of virtual reality advertising in the hotel industry. They specifically developed a 

2x2 experimental design in which two different commercial types (VR and traditional) were 

shown to two groups of participants with high and low elaboration likelihood, and ad memory, 

attitudes, and intentions were measured. Although this study may not fall under the domain of 

brand placement-related research, the authors compared the results with previous brand 

placement studies. It was found that since VR commercials increase pleasure and arousal among 

consumers, they focus more on the entertainment aspect and pay less attention to the brand 

message. Y. (Mia) Wang & Yao (2020) studied the influence of telepresence and user control on 

responses to billboard advertisement in a VR racing game. Their study showed that game players 

have higher levels of telepresence and higher intentions to purchase the advertised products than 

viewers. The summary of the literature on brand placements in virtual environments has been 

presented in Table 2.  

 



 
 
 

Table 2. Summary of Literature on Brand Placement in Virtual Environments 

Study Context Sample Theory Boundary 

Condition 

(Moderator) 

Process 

Variables 

(Mediators) 

Outcome Variables 

van Berlo et 

al. (2021) 

VR 

advergames 

81 young 

adults 

Consumer 

Learning 

Theory 

Virtual 

Product 

Appeal 

Emotional 

Response 

(Arousal & 

Valence) 

Brand Attitude, 

Purchase Intention 

Leung et al. 

(2020) 

VR 

commercial 

169 

students 

Elaboration 

Likelihood 

Model 

Elaboration 

Likelihood 

- Ad memory, Brand 

Awareness, Purchase 

Intention, Brand 

Attitude 

Y. (Mia) 

Wang & Yao 

(2020) 

VR Racing 

Game 

88 

students 

Presence 

Theory 

 Telepresence 

User Control 

Brand Recall 

Purchase Intentions 

van Berlo et 

al. (2020) 

VR 

advergames 

81 young 

adults 

Presence 

Theory 

- Presence Brand Memory 

Breves & 

Schramm 

(2019) 

3D and 2D 

movies 

120 

students 

Persuasion 

Knowledge, 

cognitive 

load 

- Attitudinal 

persuasion 

knowledge, brand 

evaluation 

Behavioural intention 

Y. Wang & 

Chen (2019) 

360-videos 189 

students 

Dialogic 

engagement 

Prominence - Brand perception, co-

creating 

Roettl & 

Terlutter 

(2018) 

VR, 3D, 

2D video 

game 

237 

students 

Cognitive 

load 

- - Presence, arousal, 

brand attitude, recall 

and recognition 

Besharat et 

al. (2013) 

Video 

game 

249 

students 

Cue-

summation, 

affect 

transfer, 

virtual 

attribute 

experience 

Telepresence - Brand recall, brand 

attitude, purchase 

intention, 

appropriateness for 

extension 

Nelson et al. 

(2006) 

Video 

game 

62 game 

players 

Cognitive 

capacity, 

Persuasion 

Knowledge 

Media 

context (play 

vs watch) 

Telepresence Brand recall, 

perception of 

persuasion 

Grigorovici 

& Constantin 

(2004) 

3D games 144 

students 

Cue-

utilization 

Object 

(product) 

size, IVE 

- Brand recall, 

recognition, 

preference, cognitive 

load, presence 



 
 
 

arousability 

level 

This Study VR, 360, 

2D videos 

209 young 

adults 

Persuasion 

Knowledge 

Model, 

Cognitive 

load Theory  

Placement 

Congruity 

Enjoyment, 

Involvement, 

Persuasion 

Knowledge 

Brand attitude, Brand 

recall, Purchase 

intention 

 

 

Prior research has primarily focused on the video game context when comparing the 

effect of brand placement on consumers’ responses in virtual environments. Moreover, most of 

them explained the effect through telepresence and ignored other possible explanations (Y. (Mia) 

Wang & Yao, 2020). By introducing interactivity as the behavioural characteristic of virtual 

environments, this study hopes to contribute to a more detailed and granular understanding of 

how the VR environment is different from other virtual environments (2D and 360-videos) in 

forming consumer perceptions and behaviour. Furthermore, this research is going to be the first 

to compare the effect of brand placement across three different virtual environments (VR, 360-

videos and 2D). Wang and Chen (2019) allowed participants to choose viewing devices in order 

to resemble real-life situations and increase external validity; however, this approach limits our 

understanding of the effects of the environment’s characteristics on consumers’ outcomes. This 

study employs a different approach through which the type of brand placement environment is 

manipulated.  

 

 



 
 
 

2.5 Brand Placement and Persuasion Knowledge 

 

Brand placement has been identified as one of the marketing stimuli that can activate 

consumers’ persuasion knowledge (Campbell & Kirmani, 2008; Cowley & Barron, 2008). 

According to Campbell & Kirmani (2000), “Persuasion knowledge refers to consumers' theories 

about persuasion and includes beliefs about marketers' motives, strategies, and tactics” (p. 69). 

Persuasion knowledge is not constantly activated after its acquisition. In fact, the consumer 

activates it when he or she believes a message is intended to persuade. For example, imagine 

someone wants to buy a car and has dealt with car dealers before. He certainly knows car 

salespeople and their strategies for selling. However, when interacting with the salesperson, he 

may not activate his knowledge and react accordingly. Prior literature has discussed how and 

when a brand placement can activate persuasion knowledge. According to Avramova et al. 

(2021), persuasion knowledge is the “usual suspect” in brand placement research, and it has been 

considered to cause the negative impact on brand responses. Naderer et al. (2021), in their study, 

investigated the effect of placements on conceptual persuasion knowledge, which refers to the 

recognition of the persuasive intent of the brand placement. Their study showed that persuasion 

knowledge is the highest when a real brand is incorporated into the TV show. 

The use of persuasion knowledge by consumers or, in other words, persuasion knowledge 

activation, is derived from three antecedents: cognitive resources, accessibility of motives, and 

persuasion expertise (Campbell & Kirmani, 2008). Persuasion knowledge activation requires 

more effortful, higher-order processing, and it can be easily activated when processing resources 

are not limited. Thus, having cognitive resources is an important factor that influences 

persuasion knowledge use. Moreover, persuasion knowledge is more likely to be activated when 



 
 
 

ulterior motives are highly accessible. Accessibility can be increased by different motives, such 

as agent knowledge and consumer goals. Finally, persuasion expertise refers to the experience 

with persuasion, which can lead to individuals’ different persuasion knowledge levels in a given 

situation. For instance, research shows that older adults demonstrate higher levels of persuasion 

knowledge activation than younger adults because they have encountered more situations in 

which the marketer used persuasive behaviour (Kirmani & Campbell, 2004). Campbell & 

Kirmani (2008) stated that there are different types of persuasion knowledge activation 

outcomes, and consumers may shape their beliefs, attitudes, and choices regarding the product or 

brand accordingly. 

Figure 1. Persuasion Knowledge Antecedents and Outcomes 

 

From the advertising perspective, consumers' knowledge about the persuasive intent in an 

advertisement can be disadvantageous to advertisement effectiveness and elicit less favourable 

perceptions about the product or brand. Since more advanced technologies are explicitly used in 

online advertising, the recognition of persuasive intent can be disrupted (Spielmann & Orth, 

2020).  

Persuasion 
Knowledge 
Activation

Cognitive Resources
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Attitudes, 
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The theory of persuasion knowledge has been employed in several studies in brand 

placement literature. Although the activation of persuasion knowledge has shown to have a little 

or insignificant negative effect on children’s attitude toward the placed brand or product (van 

Reijmersdal et al., 2010, 2012), its adverse influence on adults’ attitudes and behaviours 

regarding the brand placement has been shown in the past research (Gillespie & Joireman, 2016; 

Russell, 2002). Advertisers can use virtual-reality content to overcome the adverse effects. Wang 

and Chen (2019) adopted the theory of dialogic engagement, which views visual communication 

as a meaningful process between viewers and the voice of media content. They argued that in a 

VR video with high dialogic engagement, consumers perceive the brand placement more 

positively because their cognitive defensive mechanism is less likely to be activated. In their 

study, Breves & Schramm (2019) investigate the effect of brand placement in 3D versus 2D 

movies on persuasion knowledge and behavioural consequences. Their results showed that when 

viewers are exposed to the brand in a 3D environment, there is a decrease in persuasion 

knowledge because of limited cognitive capacity, which positively affects brand evaluations and 

purchase intentions.  

Past research has produced enough evidence regarding the effect of type of virtual 

environment on consumers’ responses to brand placement; however, persuasion knowledge 

activation and its association with stimuli and consumers’ response were explored in only two of 

the previous related studies by Breves & Schramm (2019) and Nelson et al., (2006), where the 

authors did not investigate the underlying mechanism through which the relationship formed. 

Therefore, little is known about the mechanisms through which brand placement in different 

types of virtual environments leads to persuasion knowledge activation. Specifically, there has 

been a call for studying mechanisms mediating consumer responses to VR features (Wedel et al., 



 
 
 

2020). To address this limitation, this study introduces involvement and enjoyment using 

relevant research findings produced by consumer behaviour researchers. 

2.6 Involvement in Virtual Environments 

Involvement has been one of the topics studied frequently in advertising and consumer 

research. There are many different definitions of the term involvement in consumer psychology. 

According to Petty et al. (1983), perceptions about involvement can stem from the relevance of 

the product or experience to the individual or the characteristics of the medium through which 

the experience or product is provided. In the current study, I only emphasize the latter because 

the product's relevance to individuals is conceptualized as product involvement, which is not the 

focus of this research. In this research, involvement is more dependent on stimuli and cues in the 

environment, such as the content itself or the medium. Involvement may be cognitive, affective, 

and motivational (Zaichkowsky, 1985). In the context of VR tourism, affective involvement is 

explained by impressions, association with travel, and immersive feelings (Kim et al., 2020). 

However, motivational and cognitive involvements are conceptualized differently. M. Lee & 

Faber (2007), in their study of the effectiveness of product placement in online games, conceived 

of game involvement as a motivational state to use cognitive effort when playing a game. The 

authors stated that motivational involvement in their study could have resulted from a game 

player’s desire to win or improve her score.  They showed that the location of brand messages in 

the game, involvement, and prior experience interact to influence brand memory. Unlike the 

authors of the previous study, Witmer & Singer (1998) employed a more cognitive approach and 

defined involvement as “a psychological state experienced as a consequence of focusing one’s 

energy and attention on a coherent set of stimuli or meaningfully related activities and events” 

(p.227). This conceptualization captures the intensity of a user’s engagement with a stimulus, 



 
 
 

which is relevant in this study. In other words, cognitive involvement stresses the individual’s 

informational processing activities and leads to omissions in capturing the object's relevance to 

the person (Zaichkowsky, 1994). Therefore, I propose the following definition of involvement: 

the degree to which someone allocates attention and cognitive resources to a set of stimuli. In 

this case, high levels of involvement can be associated with more elaboration and 

comprehension.  

This approach to defining involvement has been taken in information systems literature 

mostly. Specifically, scholars, who studied the interaction of human technology or people's 

reactions to technological tools and video games, have come up with the level of involvement as 

a variable that can explain people’s interaction with technology. In the virtual environment, 

viewers can be involved affectively, cognitively, and motivationally with the content. Although 

affective involvement explains the extent to which an individual is emotionally engaged in a 

behaviour (Kim et al., 2020), it cannot explain the use of cognitive resources for processing the 

information presented to the viewer. Moreover, since I do not aim to explore gamers' responses 

in the video game virtual environment in the current study, motivational involvement cannot be 

relevant here.  

One might find the word “engagement” very similar to involvement in this case. 

However, Crescenzi-Lanna, (2020) explains that engagement cannot be a relevant concept in 

such studies since it can be operationalized through dissimilar variables such as the duration of 

the interaction, emotions and understanding. On the other hand, involvement includes a set of 

similar variables (e.g., attention, effort, persistence, and immersion in the content). In this study, 

involvement is more related to rational thinking, not emotional motives. Therefore, it can 



 
 
 

constitute a cognitive mechanism through which different placement contexts would result in 

different responses to brands by consumers. 

2.7 Enjoyment in Virtual Environment 

In the advertising research domain, enjoyment is defined as the psychological sense of 

pleasure while watching an advertisement (Yim et al., 2012). In virtual worlds and media, 

enjoyment is generally defined as an individual’s positive response towards media technology 

and its content, which is a pleasant experiential state (Vorderer et al., 2004). Enjoyment is 

considered to have four characteristics: enjoyable, exciting, pleasant, and interesting. This 

concept has been widely studied in the fields of media psychology and entertainment research. In 

the gaming context, enjoyment can stem from a sense of realism (Daneels et al., 2018). This 

perceived realism can be related to either the character a user is playing against or how well the 

game is simulated. Weibel et al. (2008) demonstrated that playing against a human-controlled 

opponent can increase the sense of presence, flow, and enjoyment. The positive relation between 

presence and enjoyment is explained through escapism in the study by Ho et al. (2017). In this 

research, the authors state that media enjoyment only happens when users escape from a real-life 

situation and move to a mediated environment that accurately simulates the real world. This 

explanation can be associated with a sense of telepresence that has been discussed earlier in the 

current study. According to Lombard & Ditton (1997), the most remarkable psychological 

impact of [tele]presence is enjoyment and pleasure. Heeter (1995) explained that the enjoyment 

of the virtual experience is higher if an individual feels that he or she has entered another world. 

In other words, there is a positive association between the sense of telepresence and enjoyment. 

He contended that presence allows media users to immerse themselves in the virtual world, 

leading to a feeling of escapism and loss of self-consciousness. 



 
 
 

Tussyadiah et al. (2018) introduced enjoyment as one of the consequences of presence. 

They suggested that during VR experience, a higher sense of [tele]presence is related to the 

enjoyment of participation in a virtual environment. Several other researchers have found a 

positive relationship between presence and enjoyment (Lombard & Snyder-Duch, 2001; Meißner 

et al., 2020; Sylaiou et al., 2010; Yim et al., 2012). Sylaiou et al. (2010) showed a positive 

correlation between presence and enjoyment in a virtual museum. Enjoyment also has an 

important impact on VR consumers’ visit intentions (Y. C. Huang et al., 2016). Nah et al. (2011) 

demonstrated that the positive effect of virtual environments on brand equity could be explained 

through telepresence and enjoyment as the sequential mediation process. They contended that 

when experiencing flow, telepresence could be a relevant activity, which finally leads to 

happiness and enjoyment as the hedonic outcome. Han et al. (2020) suggested that telepresence 

is positively associated with enjoyment in the VR shopping experience, which, in turn, increases 

behavioural intentions. 

In this research, I focus on a generally pleasurable experience and not on specific playful 

design factors. Defining enjoyment as a consequence of interactivity and particularly referring to 

interactive design will be restricted and may not capture the whole experience in a virtual reality 

environment (H. J. Kang et al., 2020). Vanwesenbeeck et al. (2016) explain that enjoyment can 

be considered a synonym of flow, which requires intense concentration and a certain amount of 

challenge. That is why I emphasize the pleasurable experience, which does not require a skill set. 

In other words, enjoyment in this research framework will be considered the affective component 

of the mechanism through which different brand placement contexts lead to different consumer 

responses. 



 
 
 

 

 

 

 

 

 

 

2.8 Hypotheses Development 

 

2.8.1 The Effect of Brand Placement Context on Brand Recall 

One of the main goals of advertising is to increase brand awareness among the target 

audience exposed to the advertising content. When companies incorporate their brands into video 

content, their goal is to impact brand equity, and for achieving this goal, brand awareness must 

be impacted positively (Walsh et al., 2008). If a consumer is not aware of a brand’s existence, it 

is going to be difficult for the company to influence attitudes and purchase intentions (Walsh et 

al., 2014). Brand recall is a setting through which awareness can be measured. Recall happens 

when a consumer retrieves a brand from memory without any cues. In the virtual brand 

placement setting, a viewer may come across video content in which a brand is incorporated in 

the form of an actual product or a logo. Among different contexts, VR content and 360-videos 

usually carry more items and information compared to a traditional video, and 2D content is less 

Figure 2. Conceptual Framework 



 
 
 

complex compared to the other two. Thus, a viewer has to process more information in a VR 

environment or 360-videos compared to a 2D video (Roettl & Terlutter, 2018). Lang (2000) 

explains that processing information requires resources, and individuals have access to a limited 

amount of mental resources only. Consequently, when people view video content, they cannot 

pay attention to all stimuli displayed and only choose relevant ones. In the case of brand 

placement, viewers are likely to be attentive primarily to the movie and its storyline rather than 

logos or branded products in the back. Drawing on cognitive load theory (Paas et al., 2003), I 

argue that more cognitive resources are needed for elaborating on the video content (primary 

task), leaving fewer cognitive resources for remembering the brand (secondary task). This 

increase in cognitive load for processing the main content is highest for VR video format, lower 

for 360-video and the lowest for 2D content. There are different explanations for why the 

cognitive load amount varies among these conditions. First, 2D videos simply include fewer 

stimuli than 360 and VR videos because the viewer can see and interact with the content from 

different angles in 360 and VR videos. Second, when a user watches the VR content, compared 

to 360-videos, a type of discomfort can occur because of the requirement of wearing HMD to 

experience virtual reality. These devices are usually heavy and often uncomfortable, resulting in 

an impact on the attention process and faster depletion of cognitive resources (Breves & 

Schramm, 2019; Yim et al., 2012). I predict that technology limitation (wearable devices) and its 

consequences, as well as more stimuli in the content, make the users unable to recall 

incorporated brands accurately in VR videos. Thus, my first hypothesis is as follows:  

H1: Recall of placed brands is lowest in VR videos, higher in 360-videos, and highest in 2D 

videos. 



 
 
 

2.8.2 The Effect of Brand Placement Context on Interactivity and Telepresence 

In order to realize the difference in the level of telepresence across 2D, 360-video, and 

VR environments, first, it should be understood that how a virtual environment contributes to the 

sense of being there. To begin with, VR environment offers a richer mediated environment in 

terms of producing sensory inputs compared to 360 and 2D videos. HMDs use sensors that track 

head position, direction, and movement so that the environment is well coordinated with the 

user’s point of view (Wedel et al., 2020). Thus, VR context can more vividly simulate the real 

environment. Furthermore, VR context offers a fully immersive experience since the viewer uses 

a wearable device whose degree of contact with human senses is high. Because of its true full-

screen display technology, the VR medium can block out the real surrounding environment and 

provide a higher level of immersion in the experience. In addition, the VR headset, which can 

cover up a viewer’s sight, can also cause lower levels of distraction from the outside world 

compared to when people watch the content directly and without any supplementary tool (De 

Gauquier et al., 2019). Several previous studies have demonstrated the role of media 

environment type on the level of telepresence. Alzayat & Lee (2021) provided evidence that 

people in a VR retail environment have higher telepresence levels than those in an online retail 

website. Therefore, I argue that a virtual reality experience offers a high level of telepresence 

compared to a virtual experience with low levels of embodiment (360 and 2D videos). The 

hypothesis is as follow: 

H2a: Compared to participants in 2D and 360 video environments, VR participants experience 

the highest level of telepresence. 



 
 
 

As stated before, interactivity refers to the extent to which the form or the content of a 

medium can be influenced by a user (Steuer, 1992). Different media and technologies offer 

different levels of interactivity. The VR context is a fully immersive environment where users’ 

movements are tracked, and their surroundings are rendered. This process of tracking and 

rendering results in a much greater level of interactivity than a traditional virtual environment. A 

person in a VR environment has a role within the medium, and his or her actions can modify the 

content of the medium (Fox et al., 2009). For example, using haptic gloves or VR controllers to 

modify an object's position or orientation or the device’s response to head movements is 

associated with high interactivity levels. On the other hand, navigating through a website or 

dragging a finger on a 360-degree photo or video are considered low levels of interactivity. 

According to Flavián et al. (2019a), this factor integrates both technological and perceptual 

perspectives. In virtual reality research, interactivity is attributed to users’ perceptions and views 

about their interaction with the virtual environment (J.-H. Kim et al., 2021). Considering the 

ability to change the content as well as features in VR devices and in line with previous studies 

(Schlosser, 2003; Spielmann & Mantonakis, 2018), it can be argued that virtual reality 

experience has the highest level of interactivity compared to 2D and 360-video content. 

Therefore: 

 H2b: Compared to participants in 2D and 360 video environments, VR participants experience 

the highest level of interactivity. 

2.8.3 The Effect of Brand Placement Context on Persuasion Knowledge Activation 

As stated in the literature review section, in the brand placement setting, the effect of 

different environments on persuasion knowledge activation has been investigated to some extent 



 
 
 

(Breves & Schramm, 2019; Y. Wang & Chen, 2019); however, studying the mediating 

mechanisms has not received enough attention. In this study, I define these mechanisms through 

two complementary processes. I argue that through a cognitive process, a sense of involvement is 

affected by interactivity, and through an affective process, enjoyment is influenced by 

telepresence.  

1) Interactivity → Involvement → Persuasion Knowledge Activation: In order to 

understand how users experience involvement in their virtual experience and find out about their 

responses, it is necessary to consider human-technology interaction characteristics (EPI cube) 

again. As previously mentioned, one of the components of this cube is called interactivity, which 

is the capacity of users to change and modify the content of the virtual environment in real-time. 

When users confront the VR environment, they tend to process the information more in-depth 

because of its interactive interface (Spielmann & Mantonakis, 2018). Users are typically active 

and cognitively engaged throughout the VR experience compared with more passive activities.  

Depending on the equipment, users can look around, grab items and even walk in the virtual 

environment. Therefore, more cognitive resources are allocated to processing the stimuli. 

Considering the definition of involvement provided in this study, we can posit that a more 

interactive environment elicits more attention and requires users' cognitive resources, which, in 

turn, make them more cognitively involved. 

Moreover, Fortin & Dholakia (2005) contended that interactivity allows for increased 

control of the content appearing in the video and provides the opportunity for communicating 

with the brand or other consumers. Increased control enables users to be more absorbed in their 

interaction with the content. This impact further allows users to be deeply involved in the 



 
 
 

cognitive processing of information (Jiang et al., 2010). Thus, I argue that interactivity can affect 

an individual’s sense of involvement, not with the product but mostly with the content directly. I 

hypothesize as follows:  

H3: There is a positive relationship between interactivity and involvement. 

Considering the current study’s research model, one might argue that telepresence can 

also be positively associated with involvement, given the fact that when a person is ultimately 

present somewhere, they are more attentive to the environment and, therefore, more involved. 

However, according to a study by Schultze (2010), involvement can be the attentional 

component of presence, which is not the focus of the current study. The measure of telepresence 

here is more related to the user’s mental representation of his body, being part of the virtual 

space. 

Involved consumers have different characteristics, including greater processing and more 

elaboration (Harrigan et al., 2018). Involvement can affect consumer responses to stimuli as well 

as the quality of online interactions in an advertising setting because higher involvement is 

usually associated with more cognitive elaboration (Spielmann & Mantonakis, 2018). In the 

context of brand placement, involvement with the content has been studied thoroughly by 

scholars. Nelson et al. (2006) suggested that brand memory is lower when adults are highly 

involved with the video content in which the brand is embedded. Because of high involvement 

with the movie or game, very limited cognitive resources are available for processing the brand.  

The same rationale can be applied to this study. When brands are incorporated into 

virtual content, which does not have the primary goal of selling or promoting a product (such as 

entertaining content), users will get involved and elaborate on the content based on the level of 



 
 
 

interactivity they receive. Considering the above process, different amounts of cognitive 

resources will be left available for dealing with the brand. As stated in the previous sections, 

cognitive resources are necessary for the activation of persuasion knowledge about marketers, 

and advertisers’ motives require higher-order thinking (Campbell & Kirmani, 2008). Therefore, 

it can be argued that persuasion tactics cannot be identified and responded using persuasion 

knowledge when consumers lack enough cognitive resources due to experiencing brand 

placement in a virtual reality context. Taking into account all the previous arguments, I posit that 

the higher levels of interactivity perceived through experiencing virtual reality (compared to 2D 

and 360-videos) can lead to higher levels of involvement, which in turn impede the activation of 

persuasion knowledge. Therefore: 

H4: Involvement mediates the negative relationship between interactivity and persuasion 

knowledge. 

2) Telepresence → Enjoyment → Persuasion Knowledge Activation: Enjoyment comes 

from engaging in activities that are absorbing, to the degree that they offer an escape from the 

demands of the day-to-day world and allow users to temporarily get away from the real world 

(Mathwick et al., 2001). The concept of enjoyment has been widely studied in the video game 

context. It has been demonstrated that enjoyment can occur at higher levels by escaping from the 

real world and moving to the virtual world of the game, which is equivalent to [tele]presence (Ho 

et al., 2017; Vanwesenbeeck et al., 2016; Weibel et al., 2008).  

In the context of virtual environments other than gaming, and given that telepresence is 

the degree to which users feel physically distant from the actual world, it can be argued that 

telepresence and feeling of enjoyment are associated positively as well. The more context 



 
 
 

provides an immersive experience (e.g. VR environment), the more enjoyable experience will be 

produced. In other words, I propose that when users are exposed to video content in which a 

brand is integrated, depending on their sense of telepresence, they perceive different levels of 

enjoyment. This argument is consistent with Nah et al., (2011) findings where individuals’ level 

of enjoyment was found to be higher when exploring brands in 3D virtual environments 

compared to 2D environments, and it was positively associated with telepresence. In this study, 

enjoyment is considered the affective aspect of an individual’s internal state. Therefore, I 

hypothesize as follows: 

H5: There is a positive relationship between telepresence and enjoyment.  

Numerous studies in the video game context suggest that interactivity is also a critical 

factor in the enjoyment process (Klimmt et al., 2007; M Shafer et al., 2019; Shafer et al., 2014). 

This evidence may raise questions about the possible impact of interactivity on a user’s 

enjoyment in the context of this research. To address this concern, the differences between game 

players and media users should be noted carefully. Gamers cannot simply enjoy a game by just 

sitting back and watching the content. They like struggling with the task and trying to do their 

best in order to accomplish it. Players typically compete with others or with their previous 

performance and feel more entertained when successful (Vorderer et al., 2004). Therefore, the 

more gamers are active and have control over the game, the more they enjoy it. 

On the other hand, media users can be distracted and overwhelmed by the magnitude of 

interaction with a medium. Instead of merely watching the content and witnessing the events, 

they need to figure out how to interact with the content using the technology they are given. This 

downside of interactive content is referred to as “The Interactivity Paradox” by Bucy (2004). He 



 
 
 

explains that interactive features can confuse the user with excessive technical demands and 

make communication more challenging. An interactive environment might not always be 

enjoyable because it can increase cognitive load and disorientation among users, specifically 

those unfamiliar with the content. Vorderer (2000) states that in an interactive situation, users 

should constantly make decisions and act accordingly, for example, by using controllers or 

pressing a button. These extra activities by users contrast with the fact that watching video 

content such as TV content is primarily an act of relaxation. Similarly, this research aims to 

study media users exposed to a brand placement while watching video content using a VR 

headset, 360-video technology, or 2D screen. Thus, it is expected that the direct effect of 

interactivity on enjoyment will be insignificant.    

In order to understand the mechanism through which telepresence affects persuasion 

knowledge activation and, as a result, consumer responses, it is necessary to take a look back at 

the antecedents of persuasion knowledge. One of the essential factors for the use of persuasion 

knowledge is called accessibility of persuasion motives. According to Campbell & Kirmani 

(2008), the intensity of this antecedent may vary based on different factors, such as the blatancy 

of persuasion tactics, situations associated with persuasion motives or consumer goals. For 

example, when people encounter a salesperson, they can highly associate the motive of selling 

with the person. Therefore, when interpreting the salesman’s behaviour, consumers find the 

motive of influencing people more accessible (Campbell & Kirmani, 2000). One of the perceived 

advantages of brand placement technique is that when consumers are presented with content, and 

the experience is perceived to be enjoyable, they will not activate their persuasion knowledge 

(Cowley & Barron, 2008). The main reason for this reaction is that the enjoyment perceived by 

the content changes the consumer’s goal and reduces the blatancy of the persuasion tactic (brand 



 
 
 

placement), and subsequently decreases the accessibility of motives. In other words, when 

people experience enjoyment while watching a video, it is less likely for them to make an 

inference of ulterior persuasion motives behind embedding brands or products in the content. 

Moreover, based on the cognitive load theory, processing multiple, interacting elements 

in working memory may simultaneously lead to an extreme or inconvenient cognitive load 

(Sweller, 2011). In the same way, a virtual experience created by VR equipment can induce a 

high cognitive load. Consequently, a greater level of perceived immersion will lead to increased 

enjoyment. Accordingly, it is expected that consumers engaged with a virtual reality experience 

hardly recognize marketers' and advertisers' persuasive intent because of a higher sense of 

telepresence, which is positively associated with the enjoyment perceived from the experience. 

Therefore, I argue that: 

H6: Enjoyment mediates the negative relationship between telepresence and persuasion 

knowledge.   

The above hypothesis is also in line with the argument by Spielmann & Orth (2020). 

Their study provided support for the indirect relationship between telepresence and inferred 

manipulative intent because of telepresence's capability to simulate a direct firsthand experience. 

They introduce authenticity as the underlying mechanism in the above association. Furthermore, 

authenticity has been shown to have a direct positive relationship with both enjoyment and 

emotional involvement as the affective responses in VR tourism ( Kim et al., 2020). This 

association strongly suggests that telepresence can adequately elicit affective reactions in 

consumers in the VR environment.  



 
 
 

Although my theory-based prediction is that involvement and enjoyment, through their 

individual effects, change the persuasion knowledge activation, I will also measure their 

combined effect to find their distinctive mediating roles. 

2.8.4 Consumer Affective and Conative Responses to Brand Placement in Different Contexts 

In order to examine consumer responses to brand placements in the context of a virtual 

environment, understanding the role of persuasion knowledge activation as the secondary 

process is necessary. The affective response to brands usually is operationalized as brand 

attitudes. Mitchell & Olson (1981) define brand attitude as an “individual’s internal evaluation of 

the brand” (p. 318). Less favourable attitudes towards the brand are considered one of the coping 

behaviours resulting from using persuasion knowledge (Campbell & Kirmani, 2008). Vashisht & 

Royne (2016) studied the impact of brand prominence, game involvement, and persuasion 

knowledge in online advergames and demonstrated that people with high persuasion knowledge 

report less favourable brand attitudes. Among other coping behaviours, this outcome has 

received lots of attention from scholars in consumer research. Several other studies also have 

found a negative relationship between persuasion knowledge activation and brand attitudes 

(Campbell, 1995; A.-R. Jung & Heo, 2019; J. Lee, 2013; Russell, 2002). Purchase intentions as 

conative responses are referred to an individual’s conscious plans to make an effort to purchase a 

brand (Spears & N. Singh, 2004). This behavioural intent is considered another outcome of 

persuasion knowledge activation. Research on the negative consequences of persuasion 

knowledge activation has shown lower purchase intentions in response to believing that someone 

is trying to persuade the consumer (Barone et al., 2004). Consistent with the previous research, I 

posit that in the brand placement situation, there must be a negative association between 



 
 
 

persuasion knowledge activation, which is affected by different types of media, and consumers’ 

responses. Therefore: 

H7: Persuasion knowledge activation is negatively associated with (H7a) purchase intentions 

and (H7b) brand attitude.  

2.8.5 The Moderating Role of Placement Congruity 

In psychology and advertising literature, congruity has been defined in different ways. 

These approaches comprise relationships between the ad and the context in which it is shown 

(Moorman et al., 2002), plot connection of product placement (Russell, 2002), and product 

category of the embedded brand and the content of the game (M. Lee & Faber, 2007). Some 

advertisers embed their brands in content that is considered aligned with their products. For 

instance, in the first Transformers, the exposure of Chevrolet Camaro, which was completely 

part of the story and related to the main characters of the movie, increased the popularity and 

sales of the car in 2007. On the other hand, some advertisers do not pay attention to the 

congruency between the content and the product category of their brands. In the same movie 

(Transformers), a robot was shown next to a vending machine that exclusively sold Oreos, which 

are not common in a transforming world of robots (Staff, 2016).  

The congruity between content and product/brand can be examined through various 

dimensions. In their study, M. Lee & Faber (2007) explained four dimensions necessary for 

determining the overall congruity between the promoted brand and the content in which it is 

placed. These dimensions include function, lifestyle, image, and advertising. Functional 

congruity refers to the degree to which the product advertised is the central object used in the 

content. Lifestyle congruity happens when individuals engaged with the content perceive the 



 
 
 

product or brand as part of their lifestyle. Image congruity is defined as the extent to which the 

image of the brand matches the image of the focus of the content. Lastly, advertising congruity is 

related to the appropriateness of the brand to be advertised in the specific content.  

This study seeks to investigate the effect of congruity on consumers’ responses in virtual 

product placement contexts. Researchers have found contradictory results regarding the effect of 

congruity on brand memory in the advertising setting. While some studies showed that congruent 

advertisement improves the brand's recall (Moorman et al., 2002), others demonstrated that 

incongruent information leads to better memory (Peters & Leshner, 2013). Russell (2002) 

showed that brand memory is superior when the modality of placement (visual vs audio) and plot 

connection (high vs low) in a show were incongruent. When incongruency is presented, people 

try to find out about it and make sense of the information encountered. Therefore, being exposed 

to incongruent brand placement elicits more cognitive elaboration focused on the brand (Srull & 

Wyer, 1989). As a result, subsequent recall and recognition of the brand will be easier for users. 

In the virtual reality context, it can be argued that incongruent brand placement attenuates the 

effect of the device features (VR-HMD) on brand recall. When incongruent information is 

encountered, as in watching a non-related brand in VR content, people try to make sense of the 

incongruity; therefore, they allocate more cognitive resources to the brand recognition, which 

would facilitate the recall. In other words, the placed brand receives more attention from the 

users in the incongruent condition. The hypothesis is as follows: 

H8: Placement congruity moderates the relationship between brand placement context and 

brand recall, such that highly incongruent placement makes the relationship weaker. 



 
 
 

In order to assess the moderating effect of placement congruity on persuasion knowledge 

activation, this study draws on the cognitive load theory and elaboration likelihood model. When 

an incongruent placement is used in video content, the persuasion tactic's blatancy is intensified 

because people cannot resolve the incongruity. Consequently, the situation increases the 

accessibility of motives of the advertiser or marketer. Thus, this factor works against the 

enjoyment perceived by the users as a result of more telepresence. Moreover, with the 

incongruent brand placement, people will be more able and willing to process the information 

regarding the brand since it draws peoples’ attention to the brand as the peripheral element, and 

they want to resolve the incongruity. Therefore, cognitive resources available for persuasion 

knowledge activation, which were reduced because of the involvement, will be again accessible. 

The increased cognitive resources, in turn, lead to more probable activation of persuasion 

knowledge. I hypothesize two more moderating effects: 

H9a: Placement congruity moderates the negative relationship between enjoyment and 

persuasion knowledge activation, such that incongruent placement makes the relationship 

weaker. 

H9b: Placement congruity moderates the negative relationship between involvement and 

persuasion knowledge activation, such that incongruent placement makes the relationship 

weaker.  



 
 
 

Chapter III: Methodology 

This research was conducted in two stages. The first stage involved pretesting the 

experiment setting and measurement scales for the purpose of refining scale items of different 

constructs as well as checking the stimulus materials. The pretest findings helped establish an 

acceptable experimental design and reliable as well as valid measurement scales. The second 

stage involved performing the main study and exploring the underlying mechanism through 

which placement context affects consumer responses.  

First, I explain the data collection process as well as the sampling procedure. After that, 

the research design and measurements will be reviewed. In the final section, I discuss proposed 

statistical analyses as well as pre-test results. 

3.1 Data Collection 

To test the hypotheses, I proposed a series of experiments and employed a between-

subject design in which participants were assigned to one of three different virtual environment 

conditions: VR, 360-video, or 2D-video. Because of the restrictions in accessing participants in 

person due to the COVID-19 pandemic, responses were obtained from online consumer panel 

providers. For the VR condition, 101 participants were recruited from the Research Access 

Portal created by XpertVR company located in Niagara Region, Ontario. This portal gives access 

to a library of VR device owners compensated for participating in different simulations. For two 

other conditions, data for the analysis were collected through a professional online consumer 

panel, namely Amazon Mechanical Turk (MTurk). MTurk is a crowdsourcing website where 

researchers and businesses can hire “workers” to perform on-demand tasks. 130 participants 

were recruited from MTurk for 360- and 2D-video conditions in exchange for a small payment. 



 
 
 

Accordingly, 231 participants were recruited in total, who were located in either the U.S. or 

Canada. 

3.2 Research Design and Procedure 

This study aims to examine the effect of brand placement in VR, 360, and 2D 

environments on persuasion knowledge activation and consumer responses. To address the 

research questions and investigate the study's proposed hypotheses, I conducted a main study, 

preceded by a pretest. First, the pretest was conducted to evaluate the stimuli and manipulation, 

as well as the validity and reliability of constructs. Next, the main study was conducted to test 

the hypotheses suggesting that the relationship between brand placement context and persuasion 

knowledge activation is mediated by two complementary processes: interactivity path and sense 

of telepresence path. This study also examined the consumers' brand recall, brand attitude, and 

purchase intentions to brand placements. Furthermore, the moderating role of placement 

congruity in the established relationships was assessed.  

3.2.1 Stimuli  

In each study, I first asked the participants to watch video content through 2D, 360-video, 

or VR settings and in each context, I had a brand embedded in the environment. The studies used 

a high seas virtual environment and a fishing experience in order to explore the uses of VR, 360 

video and 2D video as mediums for brand placement. The VR medium contained an immersive 

experience where users were able to interact with fish and a fishing rod while navigating around 

a fishing boat. This simulation then was exported for viewing as a 360 video and a 2D video. The 

simulation contained two types of brand placements (congruent and incongruent) that were 

another focus of the data collection. The congruent brand was shown on a tackle box and fishing 



 
 
 

equipment, while the incongruent brand placement was demonstrated through placing a 

mouthwash product in the boat. Data collection occurred after users viewed the media by 

redirecting them to the third party online questionnaire platform (Qualtrics) to collect data (See 

Appendix B for screenshots of the virtual environments) 

The VR experience included two minutes of a storyline adjusted for use in the 360 and 

non-interactive experience (2D). The 360 and 2D videos were recorded in the first-person mode 

of a VR participant to ensure the consistency of the storyline among all types of mediums and 

eliminate any compounding errors.  

3.2.2 Manipulation Check 

During the pretest and the main study, I asked participants to classify each placement 

according to its congruity level. I provided them with two questions regarding the congruity 

between the environment and embedded brand to check if the manipulation was successful.  

3.2.3 Pretest 

 The pretest was aimed at testing if users correctly perceived the manipulation. It also 

showed if all the measurement items had accepted reliability and validity. Specifically, the 

pretest was conducted in order to do refinements for measurement items based on the results of 

reliability and validity tests. 

Initially, I consulted five academics, including three university marketing professors and 

two marketing researchers, to assess items’ content validity and accuracy in representing 

corresponding variables. The pretest was conducted using 140 MTurk participants to evaluate the 

stimuli and manipulation, as well as the reliability and validity of measures. Participants were 



 
 
 

provided with a link to the survey, briefed on the scope and nature of the study, and given an 

estimate of the time commitment. The first page of the questionnaire invited the participants to 

watch a 2-minute video. Participants in 360 and 2D conditions were provided with the video 

embedded from a private YouTube channel to the online questionnaire. They could watch the 

video either in a 2D or a 360-format, depending on their assignment. After watching the content, 

participants in all conditions were required to fill out the questionnaire and answer questions 

about interactivity, telepresence, enjoyment, involvement, persuasion knowledge activation, 

placement congruency, brand familiarity, persuasion expertise, product involvement and brand 

recall. Finally, their demographic information will be collected. 

The results of the pretest showed that the manipulation of placement congruity was 

confirmed by the participants (t[107.316] = 4.522, p < 0.001; Mcongruent = 5.567, Mincongruent = 

4.484). The findings also provided evidence for the validity and reliability of the constructs. 

Some items were removed from the measurement scale based on the factor loading/Cronbach’s 

Alpha values, highlighted in Table 3. 

3.2.4 Main Study  

The main study employed the same criteria and used the same set of stimuli. Participants 

were randomly assigned to three different versions of the virtual experience (2D, 360, and VR). 

For this study, there was a 3 x 2 between-subject design. The questionnaires that followed each 

format of the virtual environment were the same for the main study except that items that did not 

meet requirements for validity or reliability were removed. Further, for the question that would 

evaluate participants’ frequency of usage, VR participants received the revised version asking 

about the VR headset frequency of usage. The main study was conducted using the consumer 



 
 
 

data panel provider MTurk to recruit 2D and 360 participants. Participants in the VR condition 

were recruited from the “Research Access Portal” platform, designed by the Xpert VR company 

to ensure that users have access to a VR headset and controllers. 

The procedure for the main study was the same. Participants watched a similar opening 

page like the one described for the pretest. They were randomly assigned to either a 2D, 360 or 

VR version of the same content. In addition, all the groups of subjects were randomly assigned to 

two different brand placement types: congruent and incongruent, as described in the stimuli 

section. Therefore, there were six different experimental conditions in total. 

After opening the questionnaire link, all participants were provided with online 

instructions and introduced briefly to the scenario of watching a video without mentioning the 

existence of the brand. To conceal the study's real objective, as a cover story, I told participants 

the experiment aimed to investigate the effects of different virtual environments and explore 

behavioural and attitudinal responses. As the first task, all groups were required to watch the 

high seas simulation for approximately 2 minutes. In the 2D and 360 conditions, participants 

were provided with the video embedded from a private YouTube channel to the online 

questionnaire. They could watch the video either in a 2D or a 360-format, depending on their 

assignment. Before starting the questionnaire, they were asked to watch the content using either a 

laptop or desktop computer in order to increase the validity of the test. In the VR condition, 

participants needed to download and open the software on their computers. Then, they would be 

able to watch the video using the VR headset and controllers.  

Once participants finished watching the video, they were asked to fill out a questionnaire 

measuring the variables presented in the model. Specifically, participants gave their scores about 



 
 
 

the following variables: interactivity, telepresence, involvement, enjoyment, brand recall, 

persuasion knowledge activation, brand attitude, purchase intention, brand familiarity, product 

involvement, persuasion expertise, and usage frequency. Finally, their demographical 

information was collected. After completing the study, users received compensation for their 

participation.  

3.3 Measures 

All the variables used in the research model are operationalized and adapted according to 

previously validated measurement scales. Table 3 summarizes these scales with their respective 

items. The items that were removed from the measurement scale are highlighted in the table. 

Most items are assessed on a seven-point Likert scale, comprising numbers ranging from 1 = 

“Strongly Disagree” to 7 = “Strongly Agree”. 

3.3.1 Independent Variables (Stimuli)   

The stimulus material that serves as the primary independent variable is brand placement 

in different settings (2D, 360, VR). The reason for choosing three different contexts is that 

nowadays, 360-videos are viral among cellphone and computer users. However, little is known 

about consumers’ responses to these types of content compared to regular 2D videos. 

Particularly, examining 360-video makes a difference between the high level of embodiment, 

which leads to a higher sense of telepresence, and the low level of embodiment (in the 2D 

version), resulting in a lower sense of telepresence. The 2D- and 360-videos were watched by the 

sample using a desktop computer or a laptop. VR content was shown through a VR headset. 

Participants in the VR condition could use any type of VR HMD as long as it came with 



 
 
 

controllers. Instructions allowing viewers to choose devices with more flexibility would 

resemble the experience in real life.  

3.3.2 Process Variables 

 The sense of telepresence is one of my primary process constructs. Several scales have 

been developed for measuring this variable. Presence is another term used by some scholars 

when providing the scale for the construct (Martínez-Navarro et al., 2019; Van Kerrebroeck et 

al., 2017a, 2017b). Telepresence was measured by adopting the five-item scale of Novak, 

Hoffman, and Yung's (2000) study and combining it with other studies in the field. Telepresence 

was initially measured using five items, but after conducting the pre-test, one item was removed 

from the scale. The second main process variable is interactivity, measured using the scale 

developed by Spielmann & Mantonakis (2018). This variable was initially examined through a 

six-item measurement scale; however, after the pre-test results, the final scale included four 

items presented in Table 3.  

As my first mediating variable, involvement was measured using a three-item scale 

adopted from the studies conducted by Zaichkowsky (1994) and Fortin & Dholakia (2005). I 

tried to capture the cognitive aspect of involvement in this research. Therefore, the selection of 

items was based on this criterion. This construct assesses the extent to which users’ attention and 

energy were employed during the experience.  

The second mediator in this framework is enjoyment. Numerous studies in information 

systems management have measured enjoyment as an entertainment value component for 

different technologies. Most previous studies have measured this variable through the Likert 

scale (Cyr et al., 2009; Koufaris, 2002; M Shafer et al., 2019). Subsequently, enjoyment in this 



 
 
 

study was measured using a four-item 7-point Likert scale adopted from Koufaris (2002). The 

questions measure the feeling of pleasure experienced by users while watching video content 

using different devices. Participants indicated the extent to which they agree or disagree with the 

statements. 

Persuasion knowledge is the last variable in this category. Researchers have developed 

different scales to measure this construct; however, there is no universal and standard measure 

for persuasion knowledge activation at this time. This study looks for individuals’ persuasion 

knowledge in a particular situation referred to as situational persuasion knowledge. One of the 

widely used measures of situational persuasion knowledge activation is perceived selling and 

persuasive intention (Tutaj & Reijmersdal, 2012). In this study, I assessed this variable using a 7-

point Likert scale with six items adopted from Wei et al. (2008), Rozendaal et al. (2010), Breves 

& Schramm (2019), and Spielmann & Mantonakis (2018). I posit that these six items combined 

will measure one’s overall persuasion knowledge in a given situation. It is worth noting that one 

of the items was dropped from the measure based on the pre-test results (see Table 3). 

3.3.3 Dependent Variables 

Attitude toward the brand placed in different contexts was the first dependent variable 

and was measured using the scale developed by Spears and N. Singh (2004). This variable was 

chosen to demonstrate the positive responses that consumers can come up with when exposed to 

a persuasion attempt. The second dependent variable is brand recall, which captures the 

cognitive responses by consumers to brand placement. There are two conventional approaches to 

measuring a brand recall: aided and unaided. In the aided brand recall process, participants were 

provided with cues that facilitated the responses. 



 
 
 

On the other hand, in unaided brand recall, participants were questioned without any 

cues. In this study, I employed both measures in order to increase the validity of the study. 

Participants were asked two questions independently and on different pages. First, they were 

asked to name any brand/product that they saw in the video. Second, they chose among options 

provided for them in the next question. The last dependent variable is purchase intentions, which 

assesses an individual’s plan to make an effort to purchase the brand or product (Spears & N. 

Singh, 2004). I adopted a three-item scale from the study by Kang et al. (2020). 

3.3.4 Moderating Variable 

 Placement congruity as the only moderating construct in this study setting will be 

manipulated through modification of the video content. Before conducting the main studies, a 

pretest regarding the content-product congruity was served to select the product categories that 

have high vs low congruity with the proposed content. The perceived congruity was rated based 

on two questions that assessed the relatedness of the brand/product to the virtual environment it 

was embedded to (M. Lee & Faber, 2007; Peters & Leshner, 2013). 

3.3.5 Control Variables 

 In order to reduce the effect of other variables on the process or dependent variables, I 

considered a few variables to be controlled during the experiments. First, product involvement, 

defined as the personal relevance or importance of a product category (Zaichkowsky, 1986), was 

controlled to ensure that participants’ involvement with my proposed product/brand does not 

affect purchase intentions and brand attitudes. I measured this construct using the scale 

developed by Zaichkowsky (1985). Second, I controlled for persuasion expertise, as this variable 

can influence the persuasion knowledge activation as an individual difference variable 



 
 
 

(Campbell & Kirmani, 2008). This variable was measured using one dimension of the self-

confidence scale developed by Bearden et al. (2001). Next, I controlled for the participants’ 

frequency of usage. The reason for measuring this construct is to rule out any explanation 

regarding the characteristics of the sample in different panels, given the fact that in one 

condition, the participants are owners of a VR device, which is a relatively new technology. 

Moreover, in the other two conditions, participants watch a YouTube video, and their experience 

and perceptions might be affected as a result of being a heavy YouTube user.  

Finally, although I used a brand with moderate to low familiarity among consumers, 

brand familiarity was measured in order to control for its effect on persuasion knowledge and 

brand responses. This variable was assessed using one question adopted from the study by Wang 

& Chen (2019). 

The complete list of all measurement scales, including items and definitions, is presented 

in Table 3.  



 
 
 

 Construct Scale Type Items 

Independent 

and 

Mediating 

Variables 

Interactivity 

(Spielmann & 

Mantonakis, 2018) 

7-point 

Likert scale 

- I felt I had a lot of control over my virtual experience 

- I felt that I could choose freely what I wanted to see 

- My actions decided the kind of experience I got* 

- I felt that the content was responding to my input 

- I experienced a two-way communication with the content 

- I felt that the content was interacting with me* 

Telepresence (Van 

Kerrebroeck et al., 

2017b) 

7-point 

Likert scale 

- While I was looking at the content, my body was in this 

room, but my mind was in another world 

- When the video finished, I felt like I came back to the 

real world 

- While I was looking at the content, I sometimes forgot I 

was in the middle of the experiment* 

- The world generated by the content seemed to me 

“somewhere I visited” rather than “something I saw” 

- During the experience, I often thought I am actually in 

that place 

Involvement 

(Zaichkowsky, 

1994) 

7-point 

Likert scale 

- I paid a lot of attention to this content when I was using 

the device* 

- I was absorbed by the things that were shown in the 

video 

- I was captured by the video and environment 

- I got involved with the virtual environment 

Enjoyment 

(Koufaris, 2002) 

7-point 

Likert scale 

- It was enjoyable 

- It was exciting 

- It was fun 

- It was interesting 

Persuasion 

Knowledge 

Activation 

(Spielmann & 

Mantonakis, 2018; 

Breves & 

Schramm, 2019; 

Rozendaal et al., 

2010; Wei et al., 

2008) 

7-point 

Likert scale 

- Obviously, companies were given the opportunity to 

place their brands in the video* 

- The brand icon in the video should have been cut out. 

- I found the brand appearance in the video annoying. 

- The way this ad content tried to persuade people seems 

unacceptable to me. 

- The ad content tried to manipulate the audience in ways 

that I don't like. 

- I was annoyed by this ad content because the advertiser 

seemed to be trying to inappropriately manage or control 

the consumer audience. 

 

Dependent 

Variables 

Purchase Intentions 

(H. J. Kang et al., 

2020; Van 

Kerrebroeck et al., 

2017a) 

7-point 

Likert scale 

- I would like to purchase the brand/product I saw in the 

near future. 

- The content increased my intention to buy the brand I 

saw. 

- I will definitely try this brand. 

 



 
 
 

 

  

Brand Attitudes 

(Spears & N. Singh, 

2004) 

7-point 

Semantic 

Differential 

Scale 

The placement made brand (1) unappealing/appealing (2) 

unfavourable/favourable (3) Unlikeable/likeable (4) 

Bad/Good (5) Unpleasant/Pleasant 

 

Brand Recall 

(Walsh et al., 2008) 

 - Unaided brand recall: What brand did you see in the 

video 

- Aided brand recall: please check the brand name you saw 

in the video 

Moderating 

Variable 

Placement 

Congruity (M. Lee 

& Faber, 2007; 

Peters & Leshner, 

2013) 

7-point 

Semantic 

Differential 

Scale and 7-

point Likert 

scale 

Congruity Manipulation: 

- High: Fishing with the placement of Tacklebox brand 

(Rapala) 

- Low: Fishing with the placement of mouthwash product 

(Spry) 

Manipulation Check:   

- To what extent do you think the embedded brand that 

appeared in the video was related to the content? 

- The brand/product is an object that can be used during 

the same real-life experience. 

 

Control 

Variables 

Product 

Involvement 

(Zaichkowsky, 

1985) 

7-point 

Likert scale 

Example: 

- I can talk about this product for a long time 

- This product category is the subject that interests me 

- My friends consider me an expert on mouthwash 

products/fishing equipment. 

Brand Familiarity 

(Y. Wang & Chen, 

2019) 

7-point 

Likert scale  

- How familiar were you with the brand before watching it 

in the video?  

Persuasion 

Expertise (Bearden 

et al., 2001) 

7-point 

Likert scale 

- I know when an offer is “too good to be true." 

- I can tell when an offer has strings attached  

- I don’t have troubles understanding the bargaining tactics 

used by salespersons  

- I know when a marketer is pressuring me to buy 

- I can see through sales gimmicks used to get consumers 

to buy  

- I can separate fact from fantasy in advertising* 

Frequency of 

VR/YouTube 

Usage (This Study) 

7-point 

Likert scale 

- How often do you use your VR headset/watch YouTube 

Videos? 

*Item was removed after the pretest. 

Table 3. Constructs and Measurement Items 



 
 
 

3.4 Proposed Statistical Analysis 

3.4.1 Theoretical Model Examination 

For analyzing the simple effects of type of brand placement contexts on telepresence, 

interactivity, and brand recall (the left side of the research model), Analysis of Variance 

(ANOVA), Analysis of Covariance (ANCOVA) and their post hoc tests were conducted using 

SPSS 25. For the robustness check, I ran multiple independent sample t-tests.  

In order to examine the hypothesized research model, this research employed Structural 

Equation Modelling (SEM). SEM, generalized by Jöreskog (1970) and Wiley (1973), has been 

adopted in several fields of research, such as medicine (Bentler & Stein, 1992; Beran & Violato, 

2010), psychology (MacCallum & Austin, 2000; Martens, 2005), education (Makransky & 

Lilleholt, 2018; Schreiber et al., 2006), social sciences (Tarka, 2018), transportation (de Oña et 

al., 2013; Soltanpour et al., 2020), and marketing (Anwar et al., 2020; Lin et al., 2019; 

Thongpapanl et al., 2018). In this research, I utilized Partial Least Square (PLS) SEM, which is a 

component-based estimation approach (Hayes, 2017). There are several reasons for using PLS-

SEM over covariance-based SEM (CB-SEM). First of all, CB-SEM analyses have restrictive 

criteria for sample size and measurement items; however, PLS-SEM provides more freedom for 

the researcher (Chin et al., 2003). Moreover, PLS-SEM has been described to be more applicable 

when used in complex models (Hair et al., 2012). Finally, PLS-SEM can be used in both 

exploratory and confirmatory analyzes; however, CB-SEM is more appropriate when the goal is 

to confirm theories (Hair et al., 2019). I maximized the variance explained by independent 

variables by using PLS-SEM. This method also allowed us to use different mediation paths and 

measure the effectiveness of the moderating variable simultaneously. 



 
 
 

In addition, regarding the choice between the use of PROCESS macro by Hayes (2017) 

and PLS-SEM, it was concluded that PLS-SEM could better serve the purpose of this study. 

Several considerations came into play when deciding to choose PLS-SEM over PROCESS 

macro. First, PROCESS macro only can test one dependent variable in the model at the same 

time. Therefore, it cannot collectively evaluate the research model in this study. Second, since 

there were two different processes through which the dependent variables were influenced, 

PROCESS macro was not able to capture the collective effects. Finally, PROCESS macro uses 

composite variables and consequently, there are no measurement errors or model fit to be 

assessed. Nevertheless, robustness checks were performed using the PROCESS macro to 

confirm the distinctive mediation effects of involvement as well as enjoyment and to validate the 

moderation roles of placement congruity.  

3.4.2 Reliability 

All the proposed measures were checked for reliability using Cronbach’s Alpha (α) and 

composite reliability (CR), the methods employed by researchers for assessing internal 

consistency. Internal consistency procedures evaluate the extent to which a set of items fits 

together. Coefficient alpha is an index for measuring reliability and is calculated using the 

average correlation among the items of a construct. The ultimate goal in the above procedure is 

to maximize alpha (Viswanathan, 2005). According to Nunnally & Bernstein (1994), the critical 

value for Cronbach’s alpha is 0.6 for self-report surveys. However, in order for the measure to be 

satisfactorily reliable, the cut-off value is 0.7. As mentioned, internal consistency can be tested 

through Composite Reliability as well. This measure utilizes a confirmatory factor model, and 



 
 
 

the values greater than 0.7 will be considered an indication of acceptable reliability of the 

constructs. The formula (Netemeyer et al., 2003) is:  

Composite Reliability = 
(∑ 𝜆𝑖)

𝑝
𝑖=1

2

(∑ 𝜆𝑖)
𝑝
𝑖=1

2
+ ∑ 𝜃𝑖

2𝑝
𝑖=1

  

In the above formula, λi is completely standardized loading for the ith indicator, p is the 

number of items in the construct, and θ2 is the measurement error variance.   

3.4.3 Validity 

The main objective of assessing validity in a research model is to understand whether a 

measure truly represents the construct or simply to check the accuracy in measuring the intended 

construct  (Viswanathan, 2005). Based on the previous studies, I aimed to consider three types of 

validity for testing: 

Content Validity: This type of validity is a subjective judgement of content, which will be 

assessed based on whether items of each construct are developed following appropriate 

procedures (Nunnally & Bernstein, 1994). Comments regarding the questionnaire, made by three 

marketing professors at Goodman School of Business as well as VR content developers and 

marketing researchers, were collected and applied in order to measure the content validity.  

Convergent Validity: Convergent validity demonstrates the extent to which items in the same 

construct are correlated or converged with one another. A prevalent method for measuring 

convergent validity uses the average variance extracted (AVE) suggested by Fornell and Larcker 

(1981). This measure is the average amount of variance in indicator variables that a construct is 

explaining. The following formula will be used to calculate AVE: 



 
 
 

AVE = 
∑ 𝜆𝑖

𝑝
𝑖=1

2

∑ 𝜆𝑖
𝑝
𝑖=1

2
+ ∑ 𝜃𝑖

2𝑝
𝑖=1

  

It is noteworthy to mention that values greater than 0.5 are considered acceptable and indicate a 

satisfactory level of convergent validity. 

Discriminant Validity: Discriminant validity of measurements provides evidence that an item 

of a construct is not related to an item in another construct to which it is expected to be unrelated 

(Viswanathan, 2005). This type of validity will be examined using the AVE of each construct 

and by comparing AVEs of each pair of constructs with the squared correlation between those 

constructs. If AVE in each factor is higher than the amount of shared variance (correlation), I can 

confidently approve discriminant validity in the constructs.   



 
 
 

Chapter IV: Findings 

4.1 Introduction 

Chapter IV presents an overview of the statistical tests and presents the results of the data 

analysis obtained from the studies outlined in Chapter III. First, results of the sample 

demographics are provided. Next, the results of the hypothesized research framework are 

provided. The examination of these results with regard to the extant literature is presented in 

Chapter V.  

4.2 Sample Analysis 

A total number of 231 completed responses were received for this research. Of these 

completed surveys, 130 were collected from MTurk participants in 2D or 360 conditions and 101 

were received from Research Access Portal participants in the VR condition. Twenty-three 

responses were not valid. The responses were eliminated from the dataset based on the screen out 

process using a control question in the survey. Those participants who did not pay enough 

attention to the video and answered the question incorrectly were removed from the analysis. 

Following the removal of invalid responses, a total of 209 usable responses were 

collected and analyzed. 30.1% of the respondents were female, and 26.3% were 26-30 years old. 

76.1% of the subjects had post-secondary level education, among which the largest group 

(49.3%) had undergraduate/bachelor’s degrees. Regarding the income level, 40.7% of the 

participants reported having 40,000-80,000 USD as their annual income.  

Among the respondents in the 2D or 360 conditions, 97.1% of the subjects reported 

watching YouTube videos at least once a week. For the respondents in the VR condition, 



 
 
 

approximately 79.7% stated that they use the VR device at least once a week. The demographics 

of the sample are summarized in Table 4. 

Table 4. Summary of Sample Demographic Profile 

Gender Frequency Percent 

Male 143 68.4 

Female 63 30.1 

Other 2 1 

Prefer Not to Say 1 0.5 

Total 209 100 

 

 

Age Frequency Percent 

Under 19 5 2.4 

19-25 36 17.2 

26-30 55 26.3 

31-35 40 19.1 

36-40 30 14.4 

41-45 11 5.3 

46-50 10 4.8 

51-55 11 5.3 

56-60 3 1.4 

61 and More 8 3.8 

Total 209 100 

 

Education Frequency Percent 

High School/College 50 23.9 

Undergraduate/Bachelors 103 49.3 

Graduate/Masters 54 25.8 



 
 
 

PhD/Terminal Degree 2 1 

Total 209 100 

 

Income (USD) Frequency Percent 

Less than 20,000$ 18 8.6 

20,000$-40,000$ 54 25.8 

40,000$-80,000$ 85 40.7 

80,000$-160,000$ 48 23.0 

More than 160,000$ 4 1.9 

Total 209 100 

 

YouTube Usage (2D 

and 360 Conditions) 
Frequency Percent 

Almost Never 1 .7 

Once a Year 3 2.1 

Once a Month 0 0 

Once a Week 12 8.6 

Multiple Times a 

Week 
22 15.7 

Once a Day 34 24.3 

Multiple Times a 

Day 
68 48.6 

Total 140 100 

 

VR Usage (VR 

Condition) 
Frequency Percent 

Almost Never 1 1.4 

Once a Year 0 0 



 
 
 

Once a Month 13 18.8 

Once a Week 8 11.6 

Multiple Times a 

Week 
27 39.1 

Once a Day 9 13.0 

Multiple Times a 

Day 
11 15.9 

Total 69 100 

 

4.3 Manipulation Check 

Prior to testing the hypotheses, the manipulation of virtual environment-product 

congruity was checked by examining the perceived relatedness of each product (tackle box and 

mouthwash) that represented the two levels of congruity (high vs low) with the virtual fishing 

environment. The associations were assessed using two items and averaged to create a placement 

congruity index.  

To test the success of manipulating the placement congruity, I conducted an independent 

samples t-test to compare the placement congruity score for the two product placements that 

corresponded with two levels of congruity. The manipulation check revealed a significant 

difference in the scores for the high congruity (M = 5.729, SD = 0.996) and the low congruity (M 

= 3.985, SD = 1.724) conditions; t(160.044) = 8.897, p < 0.001. The results showed that 

tacklebox, which was expected to represent the high congruity condition, was indeed perceived 

to be highly congruent with the fishing environment. 



 
 
 

4.4 Hypotheses Testing 

4.4.1 Analysis of Brand Recall 

H1 proposed that the lowest brand recall happens in the VR condition, and the highest 

belongs to the 2D condition. In other words, it was expected that more immersive environments 

lead to lower brand recalls.  

Participants were asked two questions measuring brand recall through unaided and aided 

approaches. In the unaided recall, subjects were asked to write down the brand name they 

remembered after watching the video. The correct answer was coded 1, and any incorrect 

answers were coded as 0. For the aided recall, participants were presented with five choices and 

requested to choose the brand that was appeared in the video. Like the first question, the correct 

answer was coded 1, and the incorrect choices were coded as 0. In order to analyze the data, A 

one-way ANOVA was run with the experimental condition (brand placement context) as the 

independent variable (factor) and brand recall as the dependent variable. The results showed a 

significant difference in brand recall among the experimental conditions but not in the expected 

directions (F[2,206] = 6.900, p < 0.01). Based on the descriptive statistics, participants in the VR 

condition had the highest score (M = 1.333) in brand recall, followed by participants in the 2D 

condition (M = 1.185), and the lowest brand recall happened in the 360 condition (M = 0.853). 

Multiple comparisons using the Tukey HSD test revealed that the means for VR and 2D 

conditions were significantly higher than the 360 condition; however, the difference of brand 

recall score between VR and 2D conditions was not statistically significant (See Table 5). 

Therefore, H1 was only partially supported given the fact that participants in the 2D condition 

had higher brand recall scores compared to those in the 360 condition; however, the VR 

condition had the highest brand recall average scores. 



 
 
 

Table 5. Means and Standard Deviations for Brand Recall 

2D 

(n= 65) 

360 

(n=75) 

VR 

(n=69) 

1.185a (0.808) 0.853b (0.800) 1.333a (0.780) 

• Means with different superscripts are significantly different from each other at the p < 0.05 

• Brand recall minimum value is 0, and the maximum value is 2. 

 

In order to test for the robustness of the post hoc results, I ran three independent sample t-

tests with brand recall as the dependent variable and brand placement context as the independent 

variable. The findings confirmed the post hoc test results and showed significant differences 

between the means of brand recall for VR and 360 conditions as well as 2D and 360 conditions. 

The results also demonstrated that brand recall mean is not significantly different between 2D 

and VR conditions. Table 6 summarizes the independent sample t-tests findings.  

 

Table 6. Brand Recall Independent Sample t-test Results 

Dependent Variable Independent Variable: Brand 

Placement Context 

  

Brand Recall 

VR Condition 

M= 1.333 (0.780) 

2D Condition 

M= 1.185 (0.808) 

 

t(132) = -1.084, 

p = 0.28 

 360 Condition 

M= 0.853 (0.800) 

t(142) = -3.640, 

p < 0.001 

 

360 Condition 

M= 0.853 (0.800) 

2D Condition 

M= 1.185 (0.808) 

t(138) = -2.432, 

p < 0.05 
 

  



 
 
 

4.4.2 Moderation Effect of Congruity on Brand Recall:  

It was proposed in H8 that placement congruity moderates the relationship between brand 

placement context (VR, 2D or 360) and brand recall. It was hypothesized that in the incongruent 

placement condition, this relationship is weakened.  

 To test this hypothesis, I conducted a two-way ANCOVA using SPSS 25. This procedure 

provides the analysis of variance for one dependent variable (brand recall in this study) by two or 

more factors/variables (brand placement context and placement congruity in this study). Brand 

familiarity and usage frequency of VR/YouTube videos were input as covariates in the model as 

they were expected to affect the findings. The results of the 3 (2D, 360 or VR) x 2 (Congruent or 

Incongruent) factorial analysis of variance indicated a significant main effect for placement 

congruity (F[1,201] = 7.147, p < 0.01) and brand placement context (F[2,201] = 7.559, p < 0.01). 

Simple main effects analysis showed that brand recall is significantly higher in the incongruent 

condition (M = 1.275, SE = 0.080) than the congruent one (M = 0.978, SE = 0.077). Also, 

consistent with the results of the one-way ANOVA in the previous section, participants in VR 

and 2D conditions (MVR = 1.368, SE = 0.106; M2D = 1.203, SE = 0.101) showed to have 

significantly higher brand recall levels than those in the 360 condition (M360 = 0.809, SE = 

0.096). However, the results did not support any interaction effect between brand placement 

context and placement congruity (F[2,201] = 0.185, p = 0.831). Therefore, H8 was not 

supported, although both congruity and placement contexts had direct effects on brand recall. A 

summary of the results and post hoc tests is shown in Table 7.  

 



 
 
 

Table 7. Brand Recall two-way ANCOVA and Post Hoc Test Results 

Dependent Variable:   BRAND RECALL   

Source     F 

Brand Placement Context (VR, 360, 2D) 7.559** 

Placement Congruity 7.147** 

VR_360_2D * Placement Congruity 0.185 

Usage Frequency (covariate) 1.630 

Brand Familiarity (covariate) 0.001 

Note: ** Significant at p < 0.01 

 

Estimates 

Dependent Variable:  BRAND RECALL   

Placement Congruity Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

Congruent 0.978 0.077 0.827 1.130 

Incongruent 1.275 0.080 1.118 1.433 

• Covariates appearing in the model are evaluated at the following values: Brand Familiarity = 

3.6220, Usage Frequency = 5.6603. 

• Mean values are significantly different at p < 0.05 

 

 

Estimates 

Dependent Variable:  BRAND RECALL   

Placement Context Mean Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

2D 1.203a 0.101 1.004 1.403 

360 0.809b 0.096 0.619 0.999 

VR 1.368a 0.106 1.160 1.576 

• Covariates appearing in the model are evaluated at the following values: Brand Familiarity = 

3.6220, Usage Frequency = 5.6603. 

• Means with different superscripts are significantly different from each other at the p <. 05 

 

Figure 3 shows the output plot for the effect of brand placement context and placement 

congruity on brand recall. 

 



 
 
 

Figure 3. Brand Placement Context and Placement Congruity Interaction Effect on Brand Recall 

 
 

4.4.3 Telepresence and Interactivity Level in Different Brand Placement Contexts 

Hypotheses 2a and 2b stated that the levels of telepresence and interactivity would be the 

highest for participants who watched the video in the VR condition. When a VR device is used, 

it provides a more immersive experience because it blocks out the user's external environment. It 

also offers a high degree of contact with human senses and gives individuals more freedom to 

modify the content.  

Since the purpose of the analysis was to compare means among three different groups, 

one-way ANCOVA was performed in order to validate these hypotheses. I aimed to eliminate 

any alternative explanation for changes in interactivity and telepresence by controlling for usage 

frequency. I expected that participants’ experience with YouTube videos and VR devices might 

influence their perceptions about interactivity and telepresence throughout the experiment. The 



 
 
 

results demonstrated that there are significant differences among three different conditions for 

both means of telepresence (F[2,205] = 10.379, p < 0.001) and interactivity (F[2,205] = 23.904, 

p < 0.001). Pairwise comparisons showed that participants in the VR condition reported the 

highest level of telepresence (M = 5.704) and interactivity (M=5.769). Using pairwise 

comparisons and LSD adjustment, the mean in the VR condition was significantly higher than 

the other two conditions for telepresence. 

Regarding interactivity, the VR condition mean was significantly higher than the 2D 

(M=4.075) and 360 (M=5.177) conditions at the 0.05 level (p < 0.05). These findings indicate 

that H2a and H2b are supported. Results of the ANCOVA and post hoc tests are shown in Table 

8.  

Table 8. ANCOVA Results and Descriptive Statistics for Interactivity and Telepresence Per Each 

Experimental Condition.  

 

 Dependent Variable 

Source 
Telepresence Interactivity 

F-value F-value 

Usage Frequency (covariate) 0.737 4.237* 

Brand Placement Context (VR, 360, 2D) 10.379*** 23.904*** 

 

• Means with different superscripts are significantly different from each other at the p < 0.05 

Dependent 

Variable 

Independent 

Variable 

Mean Std. Error Significance 

Telepresence VR 5.704a 0.145 F(2,205) = 10.379 

p < 0.001  360 5.110b 0.136 

 2D 4.772b 0.142 

Interactivity VR 5.769a 0.179 F(2,205) = 23.904 

p < 0.001  360 5.177b 0.168 

 2D 4.075c 0.174 



 
 
 

4.5 Research Model Evaluation and Other Hypotheses Testing 

In order to evaluate the research model and the rest of the hypotheses, partial least square 

(PLS) structural equation modelling (SEM) was used for multiple reasons. First of all, PLS-SEM 

does not require distributional assumptions, which is a great advantage, especially in social 

sciences when the normality of data is a potential issue (Hair et al., 2019). Second, the PLS-SEM 

benefits from higher statistical power, which is very useful when dealing with exploratory 

research studies that are still considered developing theories. More statistical power can help in 

identifying more relationships as significant (Hair et al., 2017). Third, PLS-SEM works better 

with small sample sizes when there are many constructs and a great number of items in the 

research model. In the study by Hair et al. (2012), 53.1% chose PLS-SEM for modelling because 

of the small sample size requirement among the selected management research studies. From the 

technical point of view, the PLS-SEM algorithm computes measurement and structural model 

relationships independently rather than simultaneously, and this procedure makes this practice 

with smaller sample sizes possible (Hair et al., 2019). Finally, compared to the previously used 

analytical methods in this research, such as ANOVA and PROCESS macro, PLS enables testing 

layered hypotheses with more than one dependent variable at the same time (H. Kang, 2020). 

Thus, in this study, SmartPLS 3.3.3 was used to analyze the measurement model and the 

structural model. However, I also ran post hoc analyses using the PROCESS mediation and 

moderated mediation procedures to further validate the results. 

 

 

 



 
 
 

4.5.1 Measurement Model Examination  

Before assessing the structural model, it is required to evaluate the quality of the 

measurement model (Hair et al., 2017). Because the measurement model in this study is 

reflective, several criteria must be met.  

According to Hair et al. (2019), the first step in examining the quality of the measurement 

model involves reviewing the indicator loading (factor loadings). It is recommended that 

loadings be above 0.708 so that the construct indicates more than 50% of the factor’s variance. 

As presented in Table 10, all items are well loaded on their intended constructs with 

recommended values above 0.708, except for one measure marginally below 0.7. However, this 

loading exceeded the cross-loadings with other constructs based on the Cross Loading report in 

the SmartPLS output (See Appendix C). Therefore, I included it in the model. Moreover, in 

studies from the related literature, the minimum requirement for factor loadings has been 

mentioned to be 0.5 (Blanco et al., 2010; M. J. Kim et al., 2020; S. (Ally) Lee, 2018; Yim et al., 

2018). 

The next step is to assess internal consistency reliability. Two different measures are 

available for evaluating the reliability of scales. According to Hair et al. (2019), Cronbach’s 

Alpha and composite reliability are conservative and liberal measures for assessing the reliability 

of constructs. Although higher values of both measures indicate more reliable constructs, 

composite reliability is generally higher than Cronbach’s Alpha. It is recommended in several 

previous research that reliability values of more than 0.7 are considered satisfactory (H. J. Kang 

et al., 2020; Loureiro et al., 2021; Nelson et al., 2006; Yim et al., 2018). According to the 



 
 
 

reliability values shown in Table 10, all Cronbach’s alpha values were above 0.7, and all 

composite reliability values were above 0.8. Therefore, all constructs were reliable.  

The third step of assessing a reflective measurement model is to evaluate the convergent 

validity of each construct measure, which explains how much a construct converges to explain 

the variance of its factors (Hair et al., 2017). I reported average variance extracted (AVE) as the 

metric for evaluating constructs’ convergent validity. As shown in Table 9, all the measures 

demonstrated convergent validity as the AVEs of constructs were above 0.5, which is an 

acceptable value for this measure (Hair et al., 2019). 

Table 9. Measurement Model Examination Summary 

Construct Items Loading CR α AVE 

Interactivity INT1 0.898 0.924 0.890 0.752 

 INT2 0.842       

 INT3 0.877       

 INT4 0.850       

Telepresence TEL1 0.777 0.873 0.84 0.633 

 TEL2 0.736       

 TEL3 0.819       

 TEL4 0.845       

Involvement INV1 0.758 0.847 0.731 0.650 

 INV2 0.830       

 INV3 0.829       

Enjoyment ENJ1 0.867 0.900 0.851 0.692 

 ENJ2 0.833       

 ENJ3 0.774       

 ENJ4 0.851       

Persuasion Knowledge PKN1 0.815 0.917 0.888 0.689 

 PKN2 0.773       

 PKN3 0.867       



 
 
 

 PKN4 0.845       

 PKN5 0.846       

Brand Attitude ATT1 0.842 0.917 0.886 0.687 

 ATT2 0.853       

 ATT3 0.784       

 ATT4 0.855       

 ATT5 0.808       

Purchase Intention PIN1 0.895 0.923 0.875 0.800 

 PIN2 0.895       

 PIN3 0.893       

Persuasion Expertise PEX1 0.734 0.860 0.796 0.552 

 PEX2 0.736       

 PEX3 0.670       

 PEX4 0.842       

 PEX5 0.724       

Product Involvement PRI1 0.931 0.948 0.918 0.859 

 PRI2 0.918       

 PR3 0.931       

 

 

The last step is to assess discriminant validity, which explains the degree to which one 

construct is uncorrelated and distinct from other constructs in the structural model (Hair et al., 

2019). I followed two different methods to assess the discriminant validity of this model’s 

constructs. Fornell and Larcker (1981) suggested the first and traditional metric, which proposes 

that AVE values should be greater than squared correlations between the one construct and the 

other constructs. Using this process, I found that all the constructs are deemed distinct from each 

other (See Table 10 for the results of Fornell and Larcker Criterion).  

 

 



 
 
 

Table 10. Correlation Matrix and Discriminant Validity (Fornell and Larcker Criterion) 

 Mean SD 1 2 3 4 5 6 7 8 9 

1. Interactivity 5.030 1.548 0.867         

2.Telepresence 5.201 1.189 0.618 0.795        

3.Involvement 5.453 1.072 0.524 0.595 0.806       

4. Enjoyment 5.488 1.168 0.619 0.589 0.630 0.832      

5. Brand 

Attitude 
5.375 1.084 0.426 0.452 0.464 0.409 0.829     

6. Purchase 

Intention 
4.920 1.393 0.522 0.658 0.485 0.522 0.671 0.894    

7. Persuasion 

Knowledge 
4.049 1.349 -0.348 -0.283 -0.322 -0.316 -0.246 -0.226 0.830   

8. Persuasion 

Expertise 
5.514 0.956 -0.028 0.002 0.042 0.059 0.085 -0.007 0.157 0.743  

9. Product 

Involvement 
3.775 1.940 0.173 0.345 0.196 0.272 0.371 0.543 0.079 0.033 0.927 

Numbers along the diagonal (in bold) are square roots of AVEs 

Numbers off the diagonal are correlations 

 

The next and more conservative method is called the heterotrait-monotrait (HTMT) ratio 

of correlations. Hair et al. (2019) define HTMT as “the mean value of the item correlations 

across constructs relative to the (geometric) mean of the average correlations for the items 

measuring the same construct.” It is suggested that discriminant validity problems are present for 

conceptually similar constructs when HTMT values are higher than 0.9. However, if the 

constructs are more distinct conceptually, the threshold can be 0.85. According to the SmartPLS 

output for this measurement model, all HTMT values are less than 0.85 (See Table 11). 

Therefore, it can be concluded that discriminant validity requirements are met.  



 
 
 

Table 11. Heterotrait-Monotrait Ratio (HTMT) 

 1 2 3 4 5 6 7 8 9 

1. Interactivity          

2.Telepresence 0.724         

3.Involvement 0.646 0.775        

4. Enjoyment 0.709 0.708 0.805       

5. Brand Attitude 0.478 0.529 0.573 0.470      

6. Purchase 

Intention 
0.593 0.791 0.605 0.605 0.758     

7. Persuasion 

Knowledge 
0.381 0.327 0.387 0.355 0.266 0.247    

8. Persuasion 

Expertise 
0.082 0.107 0.092 0.085 0.137 0.057 0.187   

9. Product 

Involvement 
0.308 0.396 0.236 0.308 0.405 0.604 0.091 0.058  

 

4.5.2 Collinearity Assessment  

In order to identify any potential collinearity among the constructs, which can bias the 

results, I used the results of VIF (variance inflation factor) calculation in the SmartPLS output. 

According to Hair et al. (2019), VIF values closer to or lower than 3 are ideal and show no 

potential problems. Also, few research studies suggest the threshold of 3.3 for ensuring that there 

are no collinearity issues (Kock, 2015; Loureiro et al., 2021). As demonstrated in Table 12, all 

the VIF values are less than 3, showing that the collinearity of each independent variable is not 

an issue.  

 

 



 
 
 

Table 12. Inner VIF Values 

 1 2 3 4 5 6 7 8 9 10 11 12 

1. Interactivity   1.000          

2.Telepresence    1.000         

3.Involvement       1.687      

4. Enjoyment       1.736      

5. Brand Attitude             

6. Purchase 

Intention 
        2.416 

   

7. Persuasion 

Knowledge 
    1.039 1.039   2.535 

   

8. Persuasion 

Expertise 
    1.056 1.056 1.054   

   

9. Product 

Involvement 
    2.416     

   

10. Usage 

Frequency 
    1.104 1.104 1.117   

   

11. Brand 

Familiarity 
    2.412 2.400    

   

12. Placement 

Congruity 
      1.061   

   

 

4.5.3 Common Method Bias 

Since this study was cross-sectional and the measures for different constructs were 

collected from the same sources, there was a possibility that common method bias (CMB) could 

occur, which means the estimates of the associations between two or more variables are biased 

(Podsakoff et al., 2003). In order to avoid or minimize any potential CMB, several approaches 

were taken, including assuring respondents of anonymity and confidentiality of the study and 

randomization of the order of measurement items. Furthermore, to assess CMB, Harman’s 



 
 
 

single-factor analysis was conducted using exploratory factor analysis in SPSS. The results 

demonstrated that variance in the data could not be attributed to a single factor. The percentage 

of variance explained by the first factor was 26.40%, which was below the threshold of 50% (See 

Appendix D). Based on the preventive measures applied to the survey questionnaire as well as 

the acceptable value for Harman’s single-factor analysis, it can be concluded that no serious 

common method bias exists in this study.  

4.5.4 Structural Model Examination 

To test the relationships between different constructs in this model and understand the 

significance of moderation and mediation effects, I calculate t-values for each path-coefficient 

using a non-parametric bootstrapping procedure with randomly generated 5,000 subsamples in 

SmartPLS.  

The values of Q2 (chi-squared of the Stone-Geisser criterion) were used for assessing the 

structural model’s predictive accuracy. According to Hair et al. (2019), Q2 should be higher than 

zero for the model to have predictive relevance. As reflected in Table 13, all Q2 values were 

positive and between 0.150 to 0.309, showing medium predictive relevance (Hair et al., 2019).  

Table 13. Structural Model Predictive Relevance 

Construct (Dependent Variables) Q2 

Involvement 0.171 

Enjoyment 0.233 

Persuasion Knowledge 0.156 

Brand Attitude 0.150 

Purchase Intention 0.309 

 



 
 
 

Given the experimental settings, the structural model also had adequate predictive power, 

with R2 of 23% for attitude, 40% for purchase intention, 35% for enjoyment, 27% for 

involvement, and 25% for persuasion knowledge.  

4.5.5 Direct Effects  

Previously, I hypothesized a positive relationship between interactivity and involvement 

(H3) and between telepresence and enjoyment (H5). A more interactive environment elicits more 

attention from the users and requires their cognitive resources. Therefore, users should become 

more cognitively involved. Furthermore, a more immersive virtual experience should be 

interpreted as more enjoyable. The results of the bootstrapping method provided strong support 

for both H3 (β = 0.524, p < 0.001) and H5 (β = 0.589, p < 0.001). Therefore, interactivity 

showed a positive and significant effect on involvement. In the same way, it was found out that 

telepresence had a positive and significant effect on enjoyment. 

 Next, even though it was not hypothesized but implied that both involvement and 

enjoyment negatively affect persuasion knowledge, the findings indicated support for these 

assumptions (βINV>PK = -0.205, p < 0.01; βENJ>PK = -0.252, p < 0.001).  

 Finally, I hypothesized that persuasion knowledge is negatively associated with both 

brand attitudes (H7a) and purchase intentions (H7b). The results of the bootstrapping method 

further indicated that persuasion knowledge is a significant predictor of brand attitude (β = -

0.302, p < .001) and purchase intentions (β = -0.288, p < 0.001). Hence, the findings provided 

support for these hypotheses as well.  

 

 



 
 
 

 

 

 

 

 

 

 

 

 

 

Note: + p < 0.1 * p < 0.05; ** p < 0.01; *** p < 0.001. The figures in parentheses are t values 

4.5.6 Mediation Analysis  

The present study proposes two different mediation effects. Hypothesis 4 (H4) was 

concerned with the negative association between interactivity and persuasion knowledge 

activation and the mediation role of involvement in this relationship. Because users have higher 

levels of involvement when watching the video content in a highly interactive condition (VR), 

they should experience more cognitive elaboration, leaving them with a lower amount of 

cognitive resources for processing the brand embedded in the virtual environment. Since 

cognitive resources are one of the antecedents for activating persuasion knowledge, participants 

should report lower levels of persuasion knowledge activation.  

Interactivity 

Telepresence 

Involvement 

R2 = 0.275 

Enjoyment 

R2 = 0.347 

Persuasion 

Knowledge 

R2 = 0.250 

Brand Attitude 

R2 = 0.232 

Purchase 

Intention 

R2 = 0.404 

 

Control Variables: 

• Persuasion Expertise 

• Usage Frequency 

• Brand Familiarity 

• Product Involvement 

 

 

0.524*** 

(8.519) 

0.589*** 

(9.639) 

-0.205** 

(2.734) 

-0.252*** 

(3.838) 

-0.302*** 

(4.603) 

-0.288*** 

(4.507) 

Placement 

Congruity 

-0.152* 

(2.422) 

-0.104+ 

(1.700) 

Figure 4. Results of Path Analysis 



 
 
 

Following the above hypothesis, hypothesis 6 (H6) suggested that there is a negative 

relationship between telepresence and persuasion knowledge and this association is mediated by 

enjoyment among participants. Since individuals are more immersed in the video content created 

in a VR environment, they should report higher levels of telepresence, which in turn, will make 

the experience more enjoyable for them. Accordingly, this enjoyable experience reduces the 

blatancy of the persuasion tactic (brand placement) used in the virtual environment in 

participants’ minds. Therefore, it decreases the accessibility of motives, which is another 

antecedent of persuasion knowledge activation. Consequently, respondents should report lower 

levels of persuasion knowledge activation.  

 The bootstrapping analysis showed that both indirect (mediation) effects are significant, 

with t-values of 2.384 (H4) and 3.663 (H6). In other words, there was a significant negative 

relationship between interactivity and persuasion knowledge and this relationship was mediated 

by involvement (β = -0.107, 95% CI[-0.200,-0.027]). Likewise, there was a significant negative 

relationship between telepresence and persuasion knowledge, and this relationship was mediated 

by enjoyment (β = -0.148, 95% CI[-0.234,-0.074]). The confidence intervals did not straddle a 0 

in between, indicating there is mediation. Thus, both H4 and H6 are supported. All the mediating 

effects, along with the direct effects, are presented in Table 14. 

Table 14. Direct Effects and Mediating Effects 

Path 
Direct 

Effect 

Indirect Effect 

(Mediation) 

Total 

Effect 

Interactivity → Involvement 0.524***  0.524*** 

Interactivity → Involvement → Persuasion Knowledge  -0.107* -0.107* 

Interactivity → Involvement → Persuasion Knowledge 

→ Brand Attitude 
 0.032 0.032 



 
 
 

Interactivity → Involvement → Persuasion Knowledge 

→ Purchase Intention 
 0.031* 0.031* 

Telepresence → Enjoyment 0.589***  0.589*** 

Telepresence → Enjoyment → Persuasion Knowledge  -0.148*** -0.148*** 

Telepresence → Enjoyment → Persuasion Knowledge 

→ Brand Attitude 
 0.045** 0.045** 

Telepresence → Enjoyment → Persuasion Knowledge 

→ Purchase Intention 
 0.043** 0.043** 

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.  

Mediation Robustness Check: In order to improve the robustness of my findings and validate 

the mediating effect of involvement and enjoyment, two separate mediation analyses (model 4) 

were conducted using a PROCESS Macro (Hayes, 2017). The same control variables were 

included as covariates (persuasion expertise, usage frequency, product involvement, and brand 

familiarity). First, I used parallel mediation analysis to examine the mediating roles of 

involvement and enjoyment in the relationship between interactivity and persuasion knowledge. 

The results provided further support for the path analysis using the PLS-SEM approach. The 

findings also showed that the indirect effect of interactivity on persuasion knowledge is only 

significant for involvement (95% CI = [-0.139 to -0.001]) but not for enjoyment (95% CI = [-

0.166 to 0.002]). In the same way, I ran another parallel mediation analysis with involvement 

and enjoyment as mediators and persuasion knowledge as the dependent variable but this time 

with telepresence as the independent variable. The findings further validated the mediation effect 

of enjoyment. The results also demonstrated that the indirect effect is only significant for 

enjoyment (95% CI = [-0.249 to -0.035]) but not for involvement (95% CI = [-0.233 to 0.015]). 

In other words, this post hoc test revealed that interactivity influences persuasion knowledge 

only through involvement and telepresence indirectly affects persuasion knowledge only through 



 
 
 

enjoyment. The results of the parallel mediation analyses using PROCESS macro are shown in 

Table 15.  

Table 15. Parallel Mediation Analysis Results Using PROCESS Macro 

   Bootstrapping percentile 95%CI 

Indirect Effect Estimate Boot SE Lower Upper 

Interactivity → Persuasion Knowledge 

Involvement -0.067 0.035 -0.139 -0.001 

Enjoyment -0.080 0.042 -0.166 0.002 

Telepresence → Persuasion Knowledge 

Involvement -0.103 0.062 -0.233 0.015 

Enjoyment -0.137 0.054 -0.249 -0.035 

CI is 95%, and bootstrap samples 5000 

4.5.7 Moderation Analysis  

It was initially hypothesized that placement congruity has a moderating effect on two 

different relationships: involvement to persuasion knowledge (H9a) and enjoyment to persuasion 

knowledge (H9b). It was expected that congruent placement makes both negative relationships 

stronger. 

In order to test the moderation effect, a dummy variable, called congruity, was created to 

showcase the placement congruity condition in the experiments. If participants encountered the 

branded tacklebox as the placement in the experiment (congruent placement), congruity was set 

as 1. If the mouthwash product was incorporated in the virtual environment of the experiment 

(incongruent placement), congruity was set as 0. Two direct paths were drawn from congruity to 

persuasion knowledge. 

 The findings provide support to both H9a and H9b. However, H9b was significant at the 

0.1 level. In other words, placement congruity moderates the relationship between involvement 



 
 
 

and persuasion knowledge (β = -0.152, p < 0.05) and the relationship between enjoyment and 

persuasion knowledge (β = -0.104, p < 0.1).  

The corresponding plots show that at a high level of congruity (congruent placement), the 

relationship between involvement and persuasion knowledge is more intense and strengthened. 

Regarding the relationship between enjoyment and persuasion knowledge, the plot shows a more 

intense and stronger relationship with congruent placement, although the intensity is less than the 

other relationship.  

Figure 5. Placement Congruity Moderation Plots 

  



 
 
 

 

Moderation Robustness Check: To check the robustness of the findings and confirm the results 

from the path analysis,  I ran two moderated mediation analyses (model 14) using the PROCESS 

Macro (Hayes, 2017). In the first model, interactivity was included as the independent variable, 

involvement as the mediator, and persuasion knowledge as the dependent variable. Placement 

congruity was recoded to a dummy variable (0 for incongruent and 1 for congruent placement) 

and was defined as the moderator in the model. For the second model, the variables remained the 

same except for the independent variable and the mediator. Interactivity was replaced with 

telepresence as the independent variable, and enjoyment was included as the mediator. The 

findings provided support for both moderated mediations (90% CI = [-0.203 to -0.010]; 90% CI 

= [-0.293 to -0.005]). These results were consistent with the findings from the path analysis 

using PLS-SEM and further demonstrated the moderation role of placement congruity on both 

mediation paths. Table 16 summarizes the output for the supported moderation effects by 

PROCESS macro. 



 
 
 

Table 16. Moderated Mediation Analyses Results Using PROCESS Macro 

   Bootstrapping percentile 90%CI 

Moderation Effect BootSE Lower Upper 

Interactivity→ Involvement → Persuasion Knowledge 

Incongruent Placement -0.040 0.038 -0.102 0.022  

Congruent Placement  -0.144 0.054 -0.234 -0.060 

Index of Moderated Mediation (Difference between Conditional Indirect Effects) 

 -0.103 0.059 -0.203 -0.010 

Telepresence → Enjoyment → Persuasion Knowledge 

Incongruent Placement -0.117 0.057 -0.206 0.011  

Congruent Placement  -0.255 0.080 -0.395 -0.135 

Index of Moderated Mediation (Difference between Conditional Indirect Effects) 

 -0.139 0.090 -0.293 -0.005 

 

4.6 Inclusion of Demographic Characteristics as Control Variables 

To determine whether demographic characteristics had any effects on the research model, 

this study controlled for gender, age, and education in addition to variables that were initially 

controlled for in the model. The bootstrapping analysis with 5,000 resamples verified the 

research model further. Figure 6 shows the path analysis of the research model with the inclusion 

of demographic control variables. The results indicate that when gender, age, and education were 

included in the model, and their effects were considered on participants’ brand attitude, purchase 

intention, and persuasion knowledge activation, the analytical data provided support for 

hypotheses that were already supported in the initial analysis. In other words, gender, age, and 

education as control variables are not biased toward the current outcomes. However, it was found 

that age has a significant positive effect on persuasion knowledge (β = 0.127, p < 0.05), but a 

significant negative effect on purchase intention (β = -0.134, p < 0.01). 

 

 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

Note: + p < 0.1 * p < 0.05; ** p < 0.01; *** p < 0.001. The figures in parentheses are t values 

For Gender, men are coded 1, and women are coded 0. 

 

4.7 Additional Findings 

In addition to the measures used to test the main hypotheses and the research questions, I 

employed the multi-group analysis (MGA) to find any potential differences among the groups 

with different demographic characteristics. Therefore, the MGA process was run for gender and 

income level. Gender as the first demographic variable did not show any significant differences 

in the path coefficients except for the effect of telepresence on enjoyment, which was 

significantly higher for women than men (βmale = 0.517; βfemale = 0.764; pdifference < 0.05).  

Telepresence 

Involvement 

R2 = 0.271 

Enjoyment 

R2 = 0.344 

Persuasion 

Knowledge 

R2 = 0.262 

Brand Attitude 

R2 = 0.245 

Purchase 

Intention 

R2 = 0.423 

 

 

 

0.524*** 

(8.449) 

0.589*** 

(9.385) 

-0.186* 

(2.427) 

-0.251*** 

(3.689) 

-0.286*** 

(4.209) 

-0.264*** 

(4.073) 

Placement 

Congruity 

-0.147* 

(2.261) 

-0.107+ 

(1.704) 

Control Variables: 

• Persuasion Expertise 

• Usage Frequency 

• Brand Familiarity 

• Product Involvement 

Interactivity 

Figure 6. Estimation of the Research Model Considering Demographic Control Variables 

Demographic Control 

Variables: 

• Age 

• Gender 

• Edcuation 



 
 
 

Regarding the multigroup analysis based on the income level, the results showed no 

differences between participants with high (more than $40,000) and low (less than $40,000) 

income in any of the hypothesized relationships. Therefore, all the p-values corresponding with 

path coefficient differences were higher than 0.05.  

4.8 Summary 

 The current chapter discussed the statistical methods used for the data analysis and 

demonstrated the findings of the study. Overall, twelve hypotheses were tested, nine of which 

were fully supported by the data. Table 18 shows the results of the hypotheses testing. 

Hypotheses H3, H4, H5 and H6 were supported, indicating that persuasion knowledge can be 

activated through two different cognitive and affective paths. Data also supported H7a and H7b. 

Thus, it can be concluded that there is a negative effect of persuasion knowledge on brand 

responses (brand attitude and purchase intention). Brand recall was highest for participants in VR 

and 2D conditions, providing partial support for H1. 

Moreover, placement congruity did not show any interaction effect with brand placement 

context (VR, 360 and 2D) regarding the level of brand recall, showing rejection for H8. 

However, placement congruity had its own individual, direct effect on brand recall. It was also 

found that telepresence is perceived highest among the VR participants (support for H2a), and 

the level of interactivity was received the highest scores among both VR condition’ participants 

(H2b supported).  

 The next chapter will provide a discussion about these findings and their theoretical and 

practical implications. Chapter five will comprise an overview of the limitations of the study and 

directions for future research.  



 
 
 

Table 17. Tested Hypotheses and Results 

Hypothesis Result 

H1: The level of brand recall is lowest in the VR condition, higher in the 360 

condition, and the highest in the 2D video. 

 

Partially 

Supported 

H2a: Compared to participants in 2D and 360 video environments, VR participants 

experience the highest level of telepresence. 

 

Supported 

H2b: Compared to participants in 2D and 360 video environments, VR participants 

experience the highest level of interactivity. 

 

Supported 

H3: There is a positive relationship between interactivity and involvement. Supported 

H4: Involvement mediates the negative relationship between interactivity and 

persuasion knowledge.   

Supported 

H5: There is a positive relationship between telepresence and enjoyment. Supported 

H6: Enjoyment mediates the negative relationship between telepresence and 

persuasion knowledge.   

 

Supported 

H7a: Persuasion Knowledge has a negative effect on purchase intentions. Supported 

H7b: Persuasion Knowledge has a negative effect on brand attitude. 

 

 

Supported 

H8: Placement congruity moderates the relationship between brand placement 

context and brand recall, such that highly incongruent placement makes the 

relationship weaker.  

 

Not Supported 

H9a: Placement congruity moderates the relationship between enjoyment and 

persuasion knowledge, such that highly incongruent placement makes the 

relationship weaker. 

Marginally 

Supported 

H9b: Placement congruity moderates the relationship between involvement and 

persuasion knowledge, such that highly incongruent placement makes the 

relationship weaker. 

Supported 



 
 
 

Chapter V: Discussion  

This study has explored the effectiveness of brand placements, as one of the persuasion 

attempts by brands and marketers, in different virtual environments. It mainly investigated the 

mechanisms through which brand placements in virtual environments would result in different 

levels of persuasion knowledge activation. Involvement and enjoyment were identified as two 

different factors underlying this process as they are influenced by two human-technology 

interaction characteristics, respectively: interactivity and telepresence. 

Previous chapters provided a comprehensive literature review on virtual reality, 

persuasion knowledge, and brand placement, discussed the arguments leading to hypothesized 

relationships, explained the methodology for analyzing the survey data and demonstrated the 

analysis results. The following discussion contains a review of the study’s objectives, a summary 

of key findings of the main study, and a detailed discussion regarding the meaning of these 

results. This chapter concludes the thesis by providing overall implications for theory and 

practice along with limitations and future research directions.  

5.1 Review of Study Purpose 

This study was developed to improve the academic knowledge regarding how advertising 

in virtual environments, specifically virtual reality, might influence consumers' brand responses. 

So far, it appeared that most of the research concerning advertising, specifically brand 

placement, has focused on either 3D or 2D virtual environments or in a video game context 

(Breves & Schramm, 2019; Roettl & Terlutter, 2018; van Berlo et al., 2020). Frequently, people 

involved in a video gaming situation have different mindsets about encountering a brand 

placement within the game's virtual environment. They also have particular motives for playing 

and winning the game. If they experience the environment in a 3D format, the level of immersion 



 
 
 

will be indeed different from when they use a VR headset. Therefore, the findings regarding their 

responses to persuasion attempts by brands (e.g., brand placement) may not be the same 

compared to when they watch a video using a VR headset.  

 The purpose of this study was to understand how participants perceive persuasion 

attempts by brands and marketers in different types of virtual environments. More specifically, 

this study examined how brand placement context (VR, 360, and 2D) influences participants’ 

persuasion knowledge about the product/brand and, in turn, their brand responses. In other 

words, it was intended to understand the underlying process through which brand placement 

context can affect persuasion knowledge and consumers’ cognitive, affective, and conative 

responses toward brands. Furthermore, the impact of placement congruity, which is the degree to 

which the integrated brand/product is related to the virtual environment, on the processes was 

also assessed.  

5.2 Summary of Main Findings and Discussion 

 This study utilized a quasi-experimental design involving remote participants from two 

consumer panel websites: Amazon MTurk and Research Access Portal by XpertVR. Study 

subjects in the 2D and 360 conditions came from the pool of participants on MTurk who had 

access to a desktop computer or laptop. Participants in the VR condition were chosen from the 

pool of participants who own a VR headset and a computer in the Research Access Portal. All 

participants were provided with the survey’s link, which contained either an embedded 2D/360 

video or a link to download the VR file to be run on computers. Following watching the video 

content, participants answered several questions using the online survey link. 



 
 
 

 The data from 209 usable responses were analyzed. The hypotheses were tested using 

SPSS 25, a well-known software package capable of statistical analysis, and SmartPLS 3, a 

software used for variance-based structural equation modelling using the partial least squares 

method (Hair et al., 2017).  

5.2.1 Brand Recall 

  Overall, subjects showed the lowest level of recall and recognition in the 360 condition. 

Contrary to my expectation, participants in the VR condition scored higher in brand recall than 

360-condition participants. It was argued that a greater level of perceived immersion would leave 

lower cognitive capacity for people to remember peripheral information (in this case, brand 

name) in the virtual content. However, in this study, participants in the VR condition were more 

successful than 360 subjects recalling the brand names. This result might be attributed to the fact 

that compared to those in the 2D and 360 conditions, participants in the VR format experience 

higher levels of embodiment, meaning that the VR headset is felt to be an extension of their 

bodies. Flavián et al. (2019b) state that embodied devices (e.g., VR headsets) provide a higher 

sense of closeness between customers’ senses and the virtual environment. Therefore, the 

experience becomes memorable and more engaging. In addition, some researchers state that 

more level of presence is associated with higher recall scores (Martínez-Navarro et al., 2019; 

Steuer, 1992). 

Furthermore, in their study, Y. (Mia) Wang & Yao (2020) found no difference in brand 

recall between the VR and 2D conditions for participants in the racing game. However, the main 

negative effect of active control on brand recall was found to be statistically significant. These 

results may suggest that participants in the 360 condition had lower levels of recall because of a 



 
 
 

high level of control, which leaves them with limited processing capacity. Intuitively, between 

2D and 360 participants, those who experienced the virtual environment in a 2D condition 

reported higher levels of brand recall, which is in line with the study by Breves & Schramm 

(2019), who showed that watching a movie with a 3D technology compared to watching it in a 

2D screen causes participants to have less brand placement memory. They explained that 

because of the additional dimension (Yim et al., 2018), people’s cognitive resources would be 

more occupied, leaving less for remembering the brand name. However, one might argue that in 

this study, 360 condition is different from 3D technology in terms of the dimensionality effect. In 

their study, Nelson et al. (2006) stated that, in a gaming context, game players are more likely to 

overuse their cognitive resources than game watchers. They explained that game players are 

usually absorbed in the gameplay because of the active control and have limited processing 

capacity for the peripheral elements. Likewise, in this study, 360 condition participants had more 

active control during the experience and were not only the watchers. Therefore, their brand recall 

rates were lower than 2D participants. 

 Regarding the interaction effect of placement congruity on brand recall, the results only 

showed the main effect of placement congruity. More specifically, it was found that incongruent 

placement results in higher brand recall regardless of the context. The main negative effect of 

placement congruity on brand recall can be attributed to people paying more attention to the 

brand placement due to incongruity and their effort for solving and making sense of the 

incongruity in the virtual environment. According to Moore et al. (2005), when consumers face 

situations with incongruent information, they pay increased attention to that information. 

Moreover, Zanjani et al. (2011) explain that incongruent placement interferes with the flow of 

cognitive processing, and more attention is given to the brand. Likewise, when participants are 



 
 
 

presented with the mouthwash product in a boat and during a fishing experience, they allocate 

more cognitive resources for this elaboration process. Therefore, the recall will be easier for 

them. This finding is in line with the previous studies, where incongruent in-game advertising 

was found to receive a higher recall rate (J.-H. Huang & Yang, 2012; M. Lee & Faber, 2007; 

Vashisht, 2021). The results did not show any interaction effect of placement context and 

placement congruity on brand recall. This finding can be attributed to the fact that congruity may 

not have an influential effect on participants' interaction level and embodiment across different 

conditions when they watched the video content. Moreover, the peripheral placement of the 

brand in the virtual environment may have given participants only little room for improvements 

in the rate of brand recall. Therefore, although the recall rate is considerably higher for all 

conditions in the incongruent situation, the differences follow almost the same pattern.  

5.2.2 Telepresence and Interactivity Among Different Conditions 

 Findings show that three brand placement contexts (VR, 360, and 2D) elicit significant 

differences in consumers’ level of telepresence and interactivity. In particular, telepresence 

appeared to be the highest for the participants in the VR condition. This finding is consistent 

with previous literature (H. Kang, 2020; Spielmann & Mantonakis, 2018; Van Kerrebroeck et al., 

2017a) and emphasizes how the immersive capacity of VR can result in greater levels of 

telepresence for participants (Flavián et al., 2019a). 

 Regarding the effect of brand placement context on the level of interactivity, the results 

also support the hypothesized effect. In fact, interactivity was found to be the highest for VR 

participants. This result can be explained according to the definition of interactivity. Flavián et 

al. (2019a) define interactivity as “the extent to which users can participate in modifying the 



 
 
 

form and content of a mediated environment in real time”. Accordingly, both 360 and VR 

participants were able to modify the form by changing the viewing direction (360 participants 

used a mouse and VR participants used head movements). However, according to Steuer (1992), 

three factors contribute to interactivity, which are speed (how fast the content can be modified), 

range (how broad the interactions can be), and mapping (how similar the control used in the 

virtual environment is to the control in the real world). Therefore, it can be concluded that 

participants in the VR condition experienced the highest levels of interactivity compared to 360 

and 2D participants. The findings are also in line with previous studies (H. J. Kang et al., 2020; 

D. Kim & Ko, 2019; Mollen & Wilson, 2010). 

5.2.3 Persuasion Knowledge Activation and the Underlying Mechanism 

One of the main contributions of this study is showing the effect of brand placement 

context variables (telepresence and interactivity) on persuasion knowledge and its underlying 

mechanism through which the influence is taking place. According to the research model and 

results, persuasion knowledge is influenced by both telepresence and interactivity. The findings 

of the path analysis by SmartPLS show a significant indirect effect of interactivity on persuasion 

knowledge through involvement. In fact, the first path in the research model shows that the 

participant’s interactivity impacts involvement positively and involvement, in turn, negatively 

affects persuasion knowledge. This result can be justified by looking at the antecedents of 

persuasion knowledge activation. It has been argued that cognitive capacity is required for 

consumers to process a persuasion attempt and activate their persuasion knowledge. Persuasion 

knowledge activation requires more effortful, higher-order processing, and it can be easily 

activated when processing resources are not limited (Campbell & Kirmani, 2008). Participants 

lack enough cognitive resources as a result of watching video content in the virtual reality 



 
 
 

context (more interactive and immersive environment). In other words, the more interactive the 

environment gets, the more cognitively involved participants become. This impact leads to lower 

persuasion knowledge activation, which is consistent with the results of this study. The first 

underlying mechanism can be considered the cognitive process. 

The analysis results for the second path also confirm the impact of telepresence on 

persuasion knowledge through enjoyment. More specifically, the analysis shows that higher 

telepresence (VR condition) is associated with higher levels of enjoyment, which, in turn, leads 

to lower persuasion knowledge. The first part of the mediation is a widely accepted finding in 

consumer behaviour and is consistent with several previous research (Han et al., 2020; Ho et al., 

2017; Vanwesenbeeck et al., 2016; Weibel et al., 2008). The mediating role of enjoyment and its 

negative relationship with persuasion knowledge can be explained by looking into the second 

antecedent of persuasion knowledge activation, the accessibility of motives. When participants 

are presented with a more enjoyable experience, they are less likely to think of persuasion 

tactics. According to Campbell & Kirmani (2008), when motives are not accessible, consumers 

will not activate their persuasion knowledge. Therefore, in line with the results of previous 

literature (Cowley & Barron, 2008), higher telepresence leads to higher enjoyment, which, in 

turn, decreases persuasion knowledge. The second underlying path can be called the affective 

process. 

Using the PROCESS macro and parallel mediation analyses, I was also able to 

demonstrate that the indirect cognitive effect is significant only when involvement is mediating, 

and the indirect affective effect is significant only when the mediation happens through 



 
 
 

enjoyment. This finding further validates that involvement is the cognitive component and 

enjoyment is the affective component that affects persuasion knowledge activation in consumers. 

When we look at the magnitude of two mediations and the effect of each path on 

persuasion knowledge, it can be understood that both cognitive (Interactivity → Involvement → 

Persuasion Knowledge) and affective (Telepresence → Enjoyment → Persuasion Knowledge) 

processes have a considerable impact on persuasion knowledge; even though the coefficients for 

the affective process is slightly larger than the cognitive process. It is also noteworthy that the 

affective path also showed a higher path coefficient after controlling for the demographic 

variables. Therefore, it can be concluded that enjoyment is a more critical factor in reducing the 

persuasion knowledge compared to involvement. This finding illustrates the critical role of 

telepresence in creating a compelling virtual reality environment.  

5.2.4 Brand Responses 

As stated in H7a and H7b and supported by data analysis, persuasion knowledge 

negatively affects brand attitude and purchase intention. Based on the path analysis by 

SmartPLS, when participants report more persuasion knowledge, their attitudes toward the brand 

and their intention to purchase decrease. According to Campbell & Kirmani (2008), a less 

favourable brand attitude is one coping behaviour resulting from using persuasion knowledge. 

Therefore, consistent with the findings from previous literature (Campbell, 1995; A.-R. Jung & 

Heo, 2019; J. Lee, 2013; Russell, 2002; Vashisht & Royne, 2016), the negative relationship 

between persuasion knowledge and brand attitude was supported. Regarding the effect of 

persuasion knowledge on purchase intention, it was expected that when consumers feel 

persuaded to buy, they are less intended to purchase the brand or products (Barone et al., 2004). 



 
 
 

Consistent with this argument, the results also confirmed the negative relationship between 

persuasion knowledge and purchase intentions. Some previous research has highlighted the 

potential positive effect of persuasion knowledge on brand responses. Avramova et al. (2021), in 

their study, found a small positive effect of persuasion knowledge on brand attitude. However, 

this association can occur only when a highly credible marketing tactic is used (Isaac & Grayson, 

2017). Since I employed brand placement as the persuasive attempt in this study, this positive 

relationship was not expected. 

5.2.5 Moderation Role of Placement Congruity 

As hypothesized in the previous sections, this study found that placement congruity has a 

moderating effect on the relationship between involvement and persuasion knowledge, such that 

when an incongruent placement (a mouthwash in the fishing experience) is integrated into the 

virtual environment, the effect is weaker. This finding is in line with my expectation since 

incongruent brand placement draws participants’ attention to the brand as the peripheral element, 

causing them to spend more cognitive resources on it. The increased cognitive resources, in turn, 

lead to more probable activation of persuasion knowledge. Therefore, high levels of involvement 

might not affect persuasion knowledge as strongly as when there is a congruent placement. 

However, the placement congruity only had a marginally significant moderating effect on the 

relationship between enjoyment and persuasion knowledge. Wei et al. (2008) state that if a brand 

maintains congruency, marketing tactics will not be obvious and, therefore, consumers will be 

more receptive to the brand placement. Accordingly, I initially argued that the incongruent 

placement makes the marketing tactics more blatant, and consumers could not make sense of 

incongruity; hence, the motives become accessible for them to use their persuasion knowledge. 

Consequently, the negative effect of enjoyment on persuasion knowledge will be weaker. 



 
 
 

According to the results, placement congruity has a marginally significant moderating effect. 

One possible explanation for this weaker moderation effect is that since enjoyment is influenced 

by the level of telepresence, and incongruity has no effect on telepresence, it cannot have a 

strong moderating effect on the enjoyment to persuasion knowledge relationship. In other words, 

regardless of congruent or incongruent brand placement, people may experience the same levels 

of telepresence, which leads them to higher enjoyment and lower persuasion knowledge. 

Moreover, according to Campbell & Kirmani (2000), accessibility of an ulterior motive is 

influenced by how strongly the motive is associated with the influence agent (i.e., a salesperson). 

Therefore, the marginally significant moderation effect might be attributed to the fact that the 

brand placement tactic does not include any influence agent. 

5.3 Theoretical Implications 

The current research contributes to consumer behaviour and advertising literature in 

several ways. First, the reported findings contribute to the long-lasting debate regarding the 

effect of virtual reality on brand recall. Brand recall has been regarded as one of the most 

important indicators of brand placement effectiveness (Matthes et al., 2011). While some 

previous studies have reported a negative effect of virtual reality on brand recall (Shen et al., 

2019), others provide support for the positive effect (Martínez-Navarro et al., 2019; van Berlo et 

al., 2020). This study showed that consumers have higher recall levels of brands embedded into 

the virtual reality environment, which is comparable to when they are watching the video in a 2D 

condition.  

Second, this study is among the first to examine brand placement and persuasion 

knowledge in the virtual reality context. Previous research has investigated brand placement and 



 
 
 

its effect on persuasion knowledge in 2D and 3D conditions (Breves & Schramm, 2019). 

Another study explored the role of video game context on responses to brand placement (Roettl 

& Terlutter, 2018); however, no research has examined how brand placement in different types 

of virtual environments, including VR influences persuasion knowledge and brand responses. 

The research model applied in this study not only compared three prevalent virtual environments 

(VR, 360, and 2D) but also emphasized the role of persuasion knowledge in the brand responses 

by consumers. The results of this study extend previous knowledge by showing that not only do 

VR and 2D videos differ in how they are perceived by users, but also VR and 360 videos are 

different in how they evoke senses and emotions.  

 Third, one of the purposes of this dissertation was to explore the underlying mechanism 

through which brand placement in different virtual environments leads to different levels of 

persuasion knowledge. By achieving the abovementioned purpose, this research responds to the 

call for studying mechanisms mediating consumer responses to VR features (Wedel et al., 2020). 

Some researchers used cognitive factors to explain the effect of media type on persuasion 

knowledge (Breves & Schramm, 2019; Nelson et al., 2006). However, this study introduced both 

cognitive and affective processes through which brand placement in virtual environments can 

affect persuasion knowledge. More specifically, enjoyment was introduced as the affective factor 

that can be triggered through higher levels of telepresence and affects persuasion knowledge 

activation for consumers. Prior research has been limited in that it focused more on the effect of 

enjoyment on consumer responses rather than their perceptions about persuasive attempts (Han 

et al., 2020; Tussyadiah et al., 2018). 



 
 
 

 Finally, this research is one of the first to examine the effects of placement congruity on 

persuasion knowledge in the virtual reality context. Previous research has shown that congruity 

in the gaming situation can lead to different attitudes toward the placed brand (Peters & Leshner, 

2013) or different levels of brand recall (M. Lee & Faber, 2007). This research built upon the 

previous research and introduced placement congruity as the moderating variable that can affect 

the underlying mechanism through which different brand placement contexts affect persuasion 

knowledge. More specifically, this study showed that placement congruity has a moderating 

effect on both cognitive and affective processes through which persuasion knowledge is 

impacted. 

5.4 Managerial Implications 

As virtual reality becomes prevalent in video streaming, issues regarding utilizing this 

technology and understanding the differences compared to more traditional ways of watching 

video content become essential to advertisers and marketers. Therefore, this study may be 

helpful to advertisers who want to use this new technology to advertise effectively. 

 First, even though previous research states that consumers voice irritation with marketing 

efforts that interfere with their hedonic pursuits (Russell et al., 2017), this research suggests that 

if the marketing effort is made correctly, it can lead to positive responses to persuasion attempts. 

This study further suggests that brand placements in environments with high levels of 

interactivity and high levels of telepresence lead to more favourable brand responses. Therefore, 

the current findings are informative for practitioners who are hesitant to use brand placement as 

their marketing tactic in virtual environments. 



 
 
 

Second, the findings of this study illustrate that both interactivity and telepresence and 

building blocks of human-technology interaction have important effects on persuasion 

knowledge activation in consumers. Therefore, advertisers and marketers should consider both 

the level of interactivity and telepresence provided by the virtual experience when advertising in 

the virtual reality context. In other words, the virtual experience should both involve and 

entertain users sufficiently to help reduce the negative impact of brand placement. Thus, only 

focusing on one factor in developing and utilizing the virtual environment may not be effective.  

 Third, brand placements are more likely to be remembered when integrated into either 2D 

or VR environments. If brands aim mainly to increase awareness and recall, they should benefit 

from placement in the 2D or VR environments that are not congruent with the product/brand. 

However, consumers might be more aware of persuasive intent when they see placements with 

incongruity or in the 2D condition. Therefore, in order to achieve the most optimized results, 

brands should consider advertising in the virtual reality environment that is congruent with their 

product. 

 Finally, the results imply that if marketers want to utilize brand placements but do not 

have access to virtual reality content, 360 environments may be the best option for them as long 

as they provide enough interaction for users. Considering the fact that the level of telepresence 

was not significantly different between the 2D and 360 conditions, only a high level of 

interactivity can attenuate the adverse effects of brand placement.  The 360 video platform is a 

concrete technology that affords a high degree of immersion and a high level of vividness at a 

very moderate cost (Lo & Cheng, 2020). This technology is also available to any user with a 

smartphone and requires no extra device, unlike VR. With limited budgets, especially during the 



 
 
 

COVID-19 pandemic, advertisers and marketers may consider 360 videos to target a broader 

range of audiences.  

5.5 Limitations and Future Research Directions 

Although the findings of this study have important implications for academic researchers 

and practitioners, several limitations of the current study lead to opportunities for future research. 

First of all, different recruitment resources were used for VR (Research Access Portal) 

and other experimental conditions (Amazon MTurk). The primary reason for using remote 

participants was limitations in accessing research facilities in the university during the COVID-

19 pandemic. It was also important to increase the generalizability of the results through 

recruiting from a more diverse platform such as MTurk. Even though participants in the MTurk 

consumer panel were carefully screened to maximize demographic similarities between them and 

VR participants, it is still possible that MTurk respondents have claimed false identities in order 

to qualify for the study (H. J. Kang et al., 2020). Moreover, although I controlled for many 

potential factors, such as persuasion expertise and usage frequency, that might affect the 

relationships in the research model, it is still probable that the results are affected by the nature of 

respondents coming from two different recruitment methods portals. Future research could 

utilize in-person lab experiments in order to maximize control over the experimental settings.  

Second, the effects of brand placement contexts on brand recall were measured through 

explicit tests. More specifically, participants were directly asked to recall the brand they saw in 

the videos or select the brand from existing choices. Although these methods are common in 

brand placement research, some researchers criticize using such methods and claim that they can 

misrepresent the influence of placement (Auty & Lewis, 2004). As an alternative, some 



 
 
 

researchers suggest using implicit tests during which participants are required to do certain 

activities rather than remembering names. For instance, participants can be asked to complete a 

word puzzle (van Berlo et al., 2020). Future research could benefit from these implicit tasks as 

complementary measures to evaluate brand recalls.  

Third, although the current study results suggest that enjoyment and involvement might 

negatively affect persuasion knowledge and, consequently, brand attitude and purchase intention, 

this research did not measure the characteristics of the viewers (e.g., mood) that might be 

responsible for such effect. There might be other factors that account for these influences. Thus, 

further research should address this important issue.  

Fourth, although all participants in the VR condition were required to have a set of 

controllers to interact with the virtual environment, there was no control over the type of VR 

headset used by participants at the time of data collection. Considering the further advancement 

of headset devices and controller design, one might argue that the device itself can affect 

telepresence and interactivity. Future research could explore the influence of factors such as 

embodiment on technology-related variables (e.g., telepresence) as well as persuasion 

knowledge.  

Finally, the video content used in the experimental design featured a fishing experience, 

which was mainly informative. Therefore, this study does not reflect a comprehensive result 

regarding consumers’ perceptions about all branded virtual reality experiences. Additional 

content and products could be selected and tested in future research in order to replicate and 

generalize the results of this study. 



 
 
 

5.6 Conclusion 

Given the widespread usage of video streaming services, the introduction of new 

technologies, the sophistication of consumers, and the sophistication of consumers, traditional 

advertising media such as TV are becoming less effective and more expensive. Tech giants have 

already introduced new advertising activities such as brand placement using advanced 

technologies in order to maximize effectiveness and reduce any adverse effects. Despite the 

increase of brand placement in different media and contexts such as gaming, TV shows, and 

movies, little is known about the brand placement effect on consumer responses in the virtual 

reality environment.  

 This thesis explored the effect of brand placement context (VR, 360, and 2D) on 

consumers’ persuasion knowledge, brand recall, affective (brand attitude), and behavioural 

(purchase intention) responses. It also studied the underlying mechanism through which different 

brand placement contexts lead to different levels of persuasion knowledge. The findings 

demonstrated that brand placement context factors (interactivity and telepresence) influence 

persuasion knowledge through different processes. The cognitive process illustrates that 

interactivity increases involvement in consumers, which, in turn, reduces persuasion knowledge 

because of the high cognitive load. On the other hand, the affective process explains that 

telepresence positively influences enjoyment, which, in turn, negatively affects persuasion 

knowledge because of changing the accessibility of motives. Moreover, it was shown that 

persuasion knowledge has a negative effect on brand responses (brand attitude and purchase 

intention). Finally, placement congruity moderates the effect of involvement on persuasion 

knowledge. 



 
 
 

 Overall, the thesis contributes to both advertising and consumer behaviour literature. The 

findings from this study can serve as guidance for marketers and brand managers on optimal 

ways to integrate their brands into virtual reality content.  
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Appendices 

Appendix A: Sample of Informed Consent Form and Questionnaire (VR Participants) 

 

You are invited to participate in a study that involves research. The objectives of the proposed 

research program are to understand the effects of different types of virtual environments and 

learn about consumers’ attitudinal and behavioural responses after watching video content.      

WHAT’S INVOLVED: As a participant, you will be required to download virtual reality video 

content and run and watch it on your personal computer using your virtual reality headset and 

controllers. After finishing watching the virtual reality content, you will be asked to fill out 

survey questions regarding your attitudes towards the virtual experience. Finally, you will be 

asked to finish the demographic information. Demographic questions will only be used for 

checking possible factors that may impact the expected results of this study. Participation will 

take approximately 12-15 minutes of your time.      

POTENTIAL BENEFITS AND RISKS: Participants may benefit by learning more about 

marketing. The main studies will contribute to consumer behaviour literature by gaining a better 

understanding of how individuals form their assessments after having a virtual experience. There 

are no anticipated risks associated with participation. Please note that short-term use of virtual 

reality technology can potentially cause headaches, eye strain, anxiety, dizziness, and nausea. To 

prevent accidents, please always follow the guidelines provided by your VR device manufacturer 

and check warning labels regarding implanted medical devices, such as cardiac pacemakers, 

hearing aids, and defibrillators – especially if you have epilepsy or a history of seizures and 

blackouts.       

COMPENSATION: As a way to say thank you for your time, all participants will be 

compensated $15 upon the completion of the survey. Once finished the virtual reality simulation 

and completed the survey, participants need to return to their profile on researchaccessportal.com 

and select 'mark as done' on the study to confirm they have completed the study. The completion 

will be verified within 48 hours, and participants will be compensated the 15$. Please note that 

withdrawing partway through the completion of the questionnaire will result in the loss of 

monetary compensation. However, if the withdrawal participants would like to receive the 

summary report of this study, they may also request it by emailing the principal investigator. 

CONFIDENTIALITY: All information you provide is considered confidential and anonymous. 

Furthermore, because our interest is in the grouped or “aggregate” data of the entire group of 

participants, your name will not be included or, in any other way, associated with the data 

collected in the study. Qualtrics may store data about participants, but this information will not 

be linked to your responses to the survey. Questionnaire responses will be collected via 

Qualtrics. Qualtrics does not sell or make available specific information about their clients and 

their data, except in cooperation with law enforcement bodies in regards to content violations or 

violations of applicable laws. They maintain a database of user information which is used only 

for internal purposes such as technical support, notifying members of changes or enhancements 



 
 
 

to the service. American Homeland Security laws indicate that if a participant is completing the 

study in the United States, data are subject to American Homeland Security laws such as the 

Patriot Act; however, no risk is anticipated. Data collected during this study will be downloaded 

from Qualtrics, after which it will be stored on an encrypted flash drive. Only the main 

investigator Dr. Narongsak Thongpapanl and the co-investigator, Dr. Abdul Ashraf, will have 

access to the Qualtrics account used for this study. Access to the downloaded data will be 

restricted to Dr. Narongsak Thongpapanl, Dr. Abdul Ashraf, Dr. Kai-Yu Wang and Ahmadreza 

Rabbani. Data from this study in both hard copy and electronic form will be retained for seven 

years, after which both paper and digital copies will be destroyed confidentially.        

VOLUNTARY PARTICIPATION: Participation in this study is voluntary. If you wish, you 

may decline to answer any questions or participate in any component of the study. Further, you 

may decide to withdraw from this study at any time by closing the virtual reality software 

anytime or closing the web page containing the survey without finishing and submitting the 

survey. Should you choose to withdraw from this study, your data will not be collected. 

However, due to the anonymous nature of the experiment, data cannot be withdrawn once 

submitted. 

PUBLICATION OF RESULTS: Results of this study may be published in the Brock 

University Digital Repository, professional journals and presented at conferences.  If you wish to 

receive a copy of the results from this study, please contact the Principal Investigator via email 

using the information provided on the first page.      

CONTACT INFORMATION AND ETHICS CLEARANCE: If you have any questions 

about this study or require further information, please contact Principal Investigator using the 

contact information provided above. This study has been reviewed and received ethics clearance 

through the Research Ethics Board at Brock University (REB file # 20-119). If you have any 

comments or concerns about your rights as a research participant, please contact the Research 

Ethics Office at (905) 688-5550 Ext. 3035, reb@brocku.ca. Thank you for your assistance in this 

project. Please keep a copy of this form for your records.    

  



 
 
 

Instructions: Dear Participant,  

Click on the below link and download the virtual reality software (click download anyway). Then open 

the file and watch a 2-min virtual reality video using your headset and controllers. Please follow the 

below instructions:     

Extract the file to a location of your choice.   

Make sure to adjust the headset using the straps to be able to see clearly. 

Please ensure your audio is on.  It is recommended that you watch the simulation in a sitting position. 

Come back to the questionnaire and select the below option when you finished watching.    

https://drive.google.com/uc?export=download&id=1v6WocH3jfWFaNb9OOkv9HKyXVaHzF4Vh 

o I watched the video using my headset and controllers 

 

Q(Control) What type of fish was talked about in the video? 

o Marlin  

o Sailfish  

 

Q(Int) Please indicate to what extent you agree with the following statements regarding your virtual 

experience. 

 

Strongl

y 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 

Agree 

(6) 

Strongly 

agree (7) 

I felt I had a lot of control 

over my virtual experience.  o  o  o  o  o  o  o  
I felt that I could choose 

freely what I wanted to see.  o  o  o  o  o  o  o  
I felt that the content was 

responding to my input.  o  o  o  o  o  o  o  
I experienced a two-way 

communication with the 

content.  o  o  o  o  o  o  o  
 

https://drive.google.com/uc?export=download&amp;id=1v6WocH3jfWFaNb9OOkv9HKyXVaHzF4Vh


 
 
 

Q(Tel) Please indicate to what extent you agree with the following statements regarding your virtual 

experience. 

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 

Agree 

(6) 

Strongly 

agree (7) 

While I was 

watching the 

content, my body 

was in the room, but 

my mind was inside 

the world created by 

the video. (1)  

o  o  o  o  o  o  o  

When the video 

finished, I felt like I 

came back to the 

real world. (2)  
o  o  o  o  o  o  o  

The world generated 

by the content 

seemed to me 

“somewhere I 

visited” rather than 

“something I saw”. 

(4)  

o  o  o  o  o  o  o  

During the 

experience, I often 

thought I am 

actually in that 

place. (5)  

o  o  o  o  o  o  o  

 

 

 

 



 
 
 

Q(Inv) Please indicate to what extent you agree with the following statements regarding your virtual 

experience. 

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 

Agree 

(6) 

Strongly 

agree (7) 

I got involved with 

the virtual 

environment.  o  o  o  o  o  o  o  
I was captured by the 

video and 

environment.  o  o  o  o  o  o  o  
I was absorbed by 

the things that were 

shown in the video.  o  o  o  o  o  o  o  
 

Q(Enj) Please rate the extent to which you agree with the following statements about your overall 

experience.  

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree (3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 
Agree (6) 

Strongly 

agree (7) 

It was 

enjoyable.  o  o  o  o  o  o  o  
It was 

exciting.  o  o  o  o  o  o  o  
It was fun.  o  o  o  o  o  o  o  

It was 

interesting.  o  o  o  o  o  o  o  
 

 

  



 
 
 

 

QRec1 What brand did you see in the video? 

QRec2(C) Please check the brand or product name you saw in the video. 

o Bass Pro Shops  

o Rapala   

o Tackle Depot  

o Jackall 

o Plano 

 

Q(PK) Please indicate to what extent you agree or disagree with the following statements. 

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 

Agree 

(6) 

Strongly 

agree (7) 

The brand icon in the 

video should have been cut 

out.  o  o  o  o  o  o  o  
I found the brand 

appearance in the video 

annoying.  o  o  o  o  o  o  o  
The way this ad content 

tried to persuade people 

seems unacceptable to me.  o  o  o  o  o  o  o  
The ad content tried to 

manipulate the audience in 

ways that I don't like.  o  o  o  o  o  o  o  
I was annoyed by this ad 

content because the 

advertiser seemed to be 

trying to inappropriately 

manage or control the 

consumer audience.  

o  o  o  o  o  o  o  

 



 
 
 

Q(Att) Please describe your overall feelings about the brand that appeared in this content. 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)  

Unappealing o  o  o  o  o  o  o  Appealing 

Unfavourable o  o  o  o  o  o  o  Favourable 

Unlikeable o  o  o  o  o  o  o  Likeable 

Bad o  o  o  o  o  o  o  Good 

Unpleasant o  o  o  o  o  o  o  Pleasant 

 

QPI Please indicate to what extent you agree with the following statements. 

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 
Agree (6) 

Strongly 

agree (7) 

I would like to 

purchase the 

brand/product I saw 

in the near future.  
o  o  o  o  o  o  o  

The content 

increased my 

intention to buy the 

brand I saw.  
o  o  o  o  o  o  o  

I will definitely try 

this brand.  o  o  o  o  o  o  o  
 

 

Q(rel1) To what extent do you think the embedded brand that appeared in the video was related to 

that environment? 

 1 (1) 2 (2) 3 (3) 4 (4) 5 (5) 6 (6) 7 (7)  

Completely 

Unrelated o  o  o  o  o  o  o  
Completely 

Related 

 



 
 
 

Q(rel2) Please indicate to what extent you agree with the following statement about the 

brand/product you saw in the video. 

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 

Agree 

(6) 

Strongly 

agree (7) 

The brand/product is 

an object that can be 

used during the same 

real-life experience.  
o  o  o  o  o  o  o  

 

Qfam(C) How familiar were you with the fishing equipment brand (Rapala) before watching it in 

the video? 

o Not At All 

o Very Little  

o A little 

o Neutral 

o Slightly 

o A good deal 

o Very much 

 

 

 



 
 
 

QprIn(C) Please indicate to what extent you agree with the following statements. 

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 
Agree (6) 

Strongly 

agree (7) 

I can talk about fishing 

equipment for a long time.  o  o  o  o  o  o  o  
This product category is 

the subject that interests 

me.  o  o  o  o  o  o  o  
My friends consider me an 

expert on fishing 

equipment.  o  o  o  o  o  o  o  
 

Q(PE) Please indicate to what extent you agree with the following statements. 

 

Strongly 

disagree 

(1) 

Disagree 

(2) 

Somewhat 

disagree 

(3) 

Neither 

agree nor 

disagree 

(4) 

Somewhat 

agree (5) 

Agree 

(6) 

Strongly 

agree (7) 

I know when an offer is 

“too good to be true."  o  o  o  o  o  o  o  
I can tell when an offer has 

strings attached.  o  o  o  o  o  o  o  
I don't have troubles 

understanding the 

bargaining tactics used by 

salespersons.  
o  o  o  o  o  o  o  

I know when a marketer is 

pressuring me to buy.  o  o  o  o  o  o  o  
I can see through sales 

gimmicks used to get 

consumers to buy.  o  o  o  o  o  o  o  
 

 

 



 
 
 

QFre How often do you use your VR headset? 

o Almost never   

o Once a year   

o Once a month   

o Once a week   

o Multiple times a week   

o Once a day  

o Multiple times a day   

 

Q(Sx) Please indicate your gender: 

o Male   

o Female   

o Other   

o Prefer not to say   

 



 
 
 

Q(Age) Please indicate your age: 

o Under 19 years old   

o 19 - 25 years old   

o 26 - 30 years old   

o 31 - 35 years old   

o 36 - 40 years old   

o 41 - 45 years old   

o 46 - 50 years old   

o 51 - 55 years old   

o 56 - 60 years old   

o 61 years old and above   

 

 

Q(Edu) Please indicate your education level: 

o High School/ College Degree  

o Undergraduate - Bachelor's Degree   

o Graduate - Master's Degree   

o PhD or Terminal Degrees   

 



 
 
 

Q(Inc) What is the level of your annual household income (USD)? 

o Less than $20,000   

o $20,000 - $40,000   

o $40,000 - $80,000   

o $80,000 to $160,000   

o More than $160,000    



 
 
 

Appendix B: Screenshots of the Developed Virtual Environments  

 

 

 

 

  



 
 
 

Appendix C: Cross Loading Report for Overall Model 

  

   ATT ENJ INT INV PInt PE PK PI TEL 

1. Brand 

Attitude (ATT) 

Att_1 0.842 0.374 0.381 0.386 0.595 -0.019 -0.274 0.298 0.409 

Att_2 0.853 0.304 0.364 0.393 0.585 0.008 -0.191 0.336 0.355 

Att_3 0.784 0.365 0.370 0.397 0.519 0.117 -0.166 0.331 0.395 

Att_4 0.855 0.350 0.348 0.414 0.586 0.164 -0.177 0.340 0.398 

Att_5 0.808 0.298 0.296 0.323 0.484 0.078 -0.218 0.223 0.305 

2. Enjoyment 

(ENJ) 

Enj_1 0.333 0.867 0.539 0.587 0.398 0.075 -0.251 0.187 0.482 

Enj_2 0.334 0.833 0.501 0.447 0.523 0.024 -0.260 0.356 0.516 

Enj_3 0.332 0.774 0.464 0.496 0.429 0.065 -0.230 0.269 0.451 

Enj_4 0.361 0.851 0.551 0.567 0.386 0.035 -0.307 0.100 0.507 

3. Interactivity 

(INT) 

Int_1 0.372 0.538 0.898 0.482 0.456 -0.063 -0.376 0.124 0.535 

Int_2 0.389 0.503 0.842 0.452 0.403 0.001 -0.223 0.128 0.485 

Int_4 0.365 0.601 0.877 0.464 0.454 0.022 -0.341 0.143 0.556 

Int_5 0.351 0.500 0.850 0.417 0.501 -0.059 -0.258 0.215 0.571 

4. Involvement 

(INV) 

Inv_1 0.349 0.549 0.373 0.758 0.365 0.060 -0.226 0.149 0.443 

Inv_2 0.408 0.514 0.420 0.830 0.424 -0.012 -0.300 0.201 0.492 

Inv_3 0.364 0.471 0.469 0.829 0.383 0.058 -0.248 0.125 0.498 

5. Persuasion 

Expertise (PE) 

PE_1 0.092 0.029 0.013 0.066 -0.008 0.734 0.065 0.028 0.051 

PE_2 -0.047 0.060 -0.089 0.049 -0.068 0.736 0.165 0.005 -0.013 

PE_3 0.056 0.028 0.013 -0.019 0.030 0.670 0.122 -0.007 0.010 

 PE_4 0.112 0.079 0.012 0.062 0.034 0.842 0.119 0.060 0.018 

 PE_5 0.095 0.014 -0.053 0.005 -0.025 0.724 0.106 0.029 -0.047 

6. Product 

Involvement 

(PI) 

PI_1 0.299 0.213 0.118 0.150 0.502 -0.020 0.092 0.931 0.274 

PI_2 0.408 0.296 0.174 0.250 0.523 0.069 0.058 0.918 0.353 

PI_3 0.317 0.242 0.190 0.137 0.482 0.038 0.070 0.931 0.328 

7. Purchase 

Intension (PInt) 

PInt_1 0.581 0.458 0.437 0.411 0.895 -0.044 -0.176 0.478 0.540 

PInt_2 0.590 0.462 0.484 0.423 0.895 -0.004 -0.203 0.474 0.623 

PInt_3 0.627 0.480 0.478 0.465 0.893 0.026 -0.227 0.504 0.628 

8. Persuasion 

Knowledge 

PK_1 -0.226 -0.268 -0.241 -0.188 -0.192 0.135 0.815 -0.003 -0.182 

PK_2 -0.070 -0.176 -0.211 -0.192 -0.087 0.147 0.773 0.089 -0.187 

PK_3 -0.199 -0.297 -0.287 -0.311 -0.134 0.099 0.867 0.152 -0.236 

 PK_4 -0.203 -0.290 -0.340 -0.306 -0.258 0.102 0.845 0.033 -0.293 

 PK_5 -0.277 -0.257 -0.336 -0.304 -0.236 0.176 0.846 0.057 -0.258 

9. Telepresence Tel_1 0.395 0.457 0.441 0.465 0.479 0.068 -0.258 0.213 0.777 

Tel_2 0.289 0.411 0.384 0.483 0.468 0.060 -0.157 0.244 0.736 

Tel_3 0.390 0.504 0.602 0.427 0.590 -0.043 -0.239 0.334 0.819 

Tel_4 0.356 0.495 0.519 0.519 0.580 -0.062 -0.239 0.298 0.845 



 
 
 

Appendix D: Harman’s Single Factor Table 

 

Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulativ

e % 

1 11.714 27.891 27.891 11.089 26.402 26.402 

2 4.389 10.45 38.341    

3 3.127 7.445 45.786    

4 2.431 5.789 51.575    

5 1.972 4.695 56.27    

6 1.643 3.912 60.182    

7 1.344 3.201 63.382    

8 1.217 2.897 66.279    

9 0.962 2.29 68.569    

10 0.923 2.198 70.766    

11 0.811 1.932 72.698    

12 0.783 1.864 74.562    

13 0.727 1.731 76.293    

14 0.687 1.635 77.928    

15 0.662 1.576 79.505    

16 0.635 1.512 81.017    

17 0.597 1.42 82.437    

18 0.567 1.349 83.787    

19 0.532 1.268 85.055    

20 0.502 1.195 86.249    

21 0.449 1.069 87.318    

22 0.42 0.999 88.317    

23 0.407 0.97 89.287    

24 0.376 0.895 90.181    

25 0.367 0.873 91.055    

26 0.358 0.853 91.908    

27 0.33 0.785 92.693    

28 0.314 0.748 93.441    

29 0.302 0.719 94.16    

30 0.283 0.673 94.833    

31 0.261 0.622 95.455    

32 0.242 0.576 96.031    

33 0.229 0.544 96.575    



 
 
 

34 0.216 0.514 97.089    

35 0.193 0.459 97.548    

36 0.181 0.431 97.979    

37 0.177 0.421 98.4    

38 0.167 0.397 98.798    

39 0.156 0.371 99.168    

40 0.134 0.319 99.487    

41 0.118 0.281 99.768    

42 0.098 0.232 100    

Extraction Method: Principal Axis Factoring 

 
 


