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ABSTRACT 

 

META-SHOPPING: DESIGN FOR IMMERSIVE AND ENGAGING 

APPAREL SHOPPING EXPERIENCES THROUGH VR 

 

Kumbasar, Ecem 

Master of Science, Industrial Design 

Supervisor: Assist. Prof. Dr. Güzin Şen 

 

January 2025, 224 pages 

 

Virtual reality aims to immerse its users into an alternate reality by making use of 

computer-generated stimuli. In so doing, it creates a controlled illusion of being 

present at an alternate place, possibly giving its user the feeling that they are 

performing a different activity than their current physical activity. In the context of 

apparel shopping, VR holds the potential to offer customers a more immersive, 

experiential and task-oriented shopping experience by blending the features offered 

by both online and physical stores. By eliminating issues related to physical shopping 

such as geographic location, time and transportation, VR enables customers to 

explore a virtual store anywhere and at any time. Further, it also bears the potential 

of making up for some of the disadvantages of online shopping such as the inability 

to “feel” the fabric of a garment, thus offering a possibility to construct a bridge 

between the physical and online shopping experiences. 

This thesis explores the possible design strategies to design immersive and engaging 

apparel shopping experiences through virtual reality. Through the user tests 

conducted with VR headsets and follow-up interviews, this thesis explores users’ 

reactions, interactions, behaviors and engagement with VR apparel stores in order to 

understand their main expectations, needs and hesitations while shopping for apparel 

through virtual reality.  
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Thus, the research aims to discover possible design solutions for smoother and well-

structured VR shopping experiences that will address the utilitarian and hedonic 

needs of apparel shoppers. 

 

Keywords: Virtual Reality, Apparel Shopping, Virtual Stores, Shopping 

Experience  
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ÖZ 

 

META ALIŞVERİŞ: SANAL GERÇEKLİK İLE SARMALAYICI VE 

ETKİLEYİCİ GİYİM ALIŞVERİŞ DENEYLİMLERİ TASARIMI 

 

Kumbasar, Ecem 

Yüksek Lisans, Endüstri Ürünleri Tasarımı 

Tez Danışmanı: Assist. Prof. Dr. Güzin Şen 

 

Ocak 2025, 224 sayfa 

 

Sanal gerçeklik, bilgisayar tarafından üretilen yapay uyaranlar aracılığı ile 

kullanıcılarını alternatif bir gerçekliğe sürüklemeyi amaçlar. Bu sayede 

kullanıcılarına bulundukları yerden farklı bir ortamda bulundukları ve 

gerçekleştirmekte oldukları faaliyetten başka bir etkinlik gerçekleştirdikleri hissini 

vermeyi hedefler. Kıyafet alışverişi bağlamında sanal gerçeklik, müşterilere 

çevrimiçi ve fiziksel mağazaların sunduğu özellikleri bir araya getirerek daha ilgi 

çekici, deneyim ağırlıklı ve görev odaklı bir alışveriş deneyimi sunma potansiyeline 

sahiptir. Fiziksel alışverişin beraberinde getirdiği coğrafi konum, zaman ve ulaşım 

gibi sorunları ortadan kaldırarak müşterilerin her yerden ve her an sanal bir 

mağazada gezinti yapmalarını mümkün kılar. Ayrıca internet üzerinden alışverişin 

sebep olduğu malzeme ve dokuyu “hissetme” eksikliği gibi dezavantajları da telafi 

etme potansiyeline sahiptir. Böylece, fiziksel ve çevrimiçi alışveriş deneyimleri 

arasında potansiyel bir köprü niteliği de taşımaktadır. 

 

Bu tez kapsamında yapılan araştırma çalışmaları, kullanıcıların sanal kıyafet 

mağazaları ile olan tepkilerini, etkileşimlerini, davranışlarını ve faaliyetlerini 

gözlemlemektedir. Sanal gerçeklik gözlükleriyle gerçekleştirilen kullanıcı testleri ve 

takibinde gerçekleştirilen mülakatlar aracılığıyla, kullanıcıların sanal giyim 

mağazalarındaki tepkilerini, etkileşimlerini, davranışlarını ve katılımlarını 
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inceleyerek, sanal gerçeklik aracılığıyla giyim alışverişi yaparkenki temel 

beklentilerini, ihtiyaçlarını ve tereddütlerini anlamayı amaçlamaktadır. Söz konusu 

araştırma sayesinde sanal gerçeklik giyim alışveriş deneyimini, kullanıcıların 

ihtiyaçları doğrultusunda daha pürüzsüz ve akıcıbir hale getirmek için olası tasarım 

çözümlerinin keşfedilmesi amaçlanmaktadır. 

 

Anahtar Kelimeler: Sanal Gerçeklik, Kıyafet Alışverişi, Sanal Mağazalar, Alışveriş 

Deneyimi 
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CHAPTER 1  

1 INTRODUCTION 

The integration of digital devices such as mobile phones and tablets into our lives, 

as well as that of internet, were corner stones in the history of digitalization. 

Although today’s technology does allow for rapid and quick interaction with internet 

and digital gadgets, there still remains a friction caused by screens and keyboards. In 

a world which is transitioning from the internet of things (IoT) to the internet of life, 

virtual reality technology, along with augmented and mixed reality technologies, 

aims to one day remove all friction from our lives when interacting with the internet.  

Virtual reality (VR), very briefly, is a graphically simulated three-dimensional world 

which allows its users to immerse into and interact with an environment- be it 

realistic or fantastical. It aims to immerse people into alternate realities where the 

friction created by screens and other digital devices is removed. Indeed, there were 

times where VR as a technology gained interest and others when it lost its popularity. 

Despite its history filled with set-backs and come-backs, we are at a time in history, 

once again, where virtual reality is beginning to gain popularity. There is a growing 

body of research in the field of VR with increasing number of companies investing 

in this technology.  

Given the growing interest of both users and companies to explore this technology, 

VR holds the potential to one day cover a large part of our lives and even become a 

tool that will blend in with our everyday lives, very much like the mobile phones of 

today. Businesses and companies from various sectors are already strategizing on 

how to blend this technology into their business models. Military, medicine, tourism, 

media, education, entertainment, architecture, art and fashion are some of the sectors 

that have already started using VR. 
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Fashion is one field that is highly likely to exploit the potentials of VR in order to 

create more meaningful, engaging, informative and convenient shopping 

experiences for customers. VR’s potential to transport users into realistic virtual 

shops where they can explore, observe, interact with and even virtually try on 

products turns virtual reality into a promising new avenue for fashion and retail 

brands. These possibilities also hold the potential of redefining customers’ 

expectations, shopping behaviors and purchase behaviors, thus changing the overall 

shopping experience. 

Among the various areas VR is used in, this thesis will specifically focus on how to 

use VR for apparel shopping purposes. The reason behind this choice is to examine 

whether and how VR can form a bridge between online and physical shopping 

experiences. Indeed, with the vast digitalization, fast paces of everyday lives and due 

also to the COVID-19 pandemic, online shopping is gaining increasing popularity as 

the days pass. Virtual reality holds the potential to create more engaging, interactive 

and immersive shopping experiences. However, in spite of the initial excitement 

indicated by consumers regarding VR, purchase rates of commercially available VR 

glasses show that this excitement hasn’t successfully translated itself into purchase 

behavior (Hedges, 2024). This indicates that there still remains a need to provide 

value and to create more useful and meaningful interactions for VR (Hedges, 2024). 

This thesis will focus on what design strategies can be implemented while designing 

VR shopping experiences for apparel industry specifically. 

Aim and Scope of the Study 

For this reason, this thesis aims to explore design strategies that can be taken while 

designing immersive and engaging apparel shopping experiences delivered through 

VR. VR apparel shopping, unlike many other forms of VR shopping, bears another 

layer of challenge: haptics. What separates online shopping from physical shopping 

is largely the inability to explore a garment’s fabric through touch. Online shopping, 

too, shorts fall on this account. VR apparel shopping, on the other hand, holds the 

potential to contemplate for this by creating more interactive, engaging and 
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experiential online shopping experiences. Although it may be difficult, and 

extremely expensive, with today’s technology to integrate haptics into virtual reality 

gadgets, virtual apparel stores can provide alternate means to make up for this gap. 

The main goal of this thesis is to find out how VR can turn the online shopping 

experience into a more interactive, fun and experiential activity, thus possibly 

covering the need to “touch” the garment to a certain extent. For this goal, the main 

objectives of this study can be listed as: 

o to discover the potentials of design to create more engaging and simulating 

VR experiences 

o to discover how design can be used to create more immersive, engaging and 

experiential apparel shopping experiences 

o to discover how the need for touch during apparel shopping can be partially 

contemplated for through VR apparel shopping.  

Research Questions 

With these goals in mind, the following two research questions will be answered 

based on this research: 

1) What are the dimensions to consider when creating immersive and engaging 

(apparel) shopping experiences through VR? 

2) What design strategies can be followed to meet the hedonic and utilitarian 

needs of apparel shoppers by using the potentials of VR? 

The literature research and the research studies were constructed to find answers to 

the above-given research questions. In line with this aim, this thesis contains six 

chapters. Below are brief explanations of what each chapter covers. 

Firstly, Chapter 1, Introduction, mentions the potentials of VR in apparel shopping 

experience. It talks about the main motivations behind this research, its aims, scope 

and goals, as well as the research questions which shaped the overall research. 
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Chapter 2 of this thesis, Literature Review on Virtual Reality, starts by giving a brief 

definition to the terms “virtual”, “reality” and “virtual reality”, continued then with 

the perception of reality and the means to alter it. The topic of “reality” in the context 

of VR is then discussed, followed by the definitions of presence, immersion, 

interaction and imagination in VR. Virtual environments, avatars and designing 

interfaces for VR are then discussed.  

Chapter 3, Literature Review on Shopping Experience, starts with a brief explanation 

of the utilitarian and hedonic aspects of shopping, followed next by some of the 

shopping motivations and different shopper types. The influence of store 

environment over shopping experience is then briefly discussed, followed by online 

and VR shopping. The advantages, disadvantages and potentials of VR shopping are 

also mentioned based on literature review. 

Chapter 4, Methodology, explains how the research sessions and post-interview were 

structured and conducted. The underlying user-centered research approaches 

including usability testing for VR are mentioned, followed next by the study 

protocol. Limitations of the current study are also shared in this chapter. 

Chapter 5, Data Analysis, Results and Discussion, starts by explaining how the 

collected data was analyzed, forming the themes and sub-themes of the research. The 

found relations between the themes and sub-themes are then explained, after which 

a theme map showcasing the themes, sub-themes and the links between them is 

introduced. Each theme and sub-theme are then discussed more thoroughly with 

reference to the research data. The chapter is concluded with a table including the 

design insights which emerged as a result of this research. 

Finally, Chapter 6, Conclusion, includes a brief overview of the thesis, answering 

the research questions, and indicating potential directions for future research 

regarding apparel shopping experiences through VR. 
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CHAPTER 2  

2 LITERATURE REVIEW ON VIRTUAL REALITY 

This chapter begins by giving definitions to virtuality, reality and “virtual reality” 

(VR).  In order to better understand what reality is and what is meant by realism in a 

VR, topics including perception of reality, means of changing the perception of reality 

and the meaning of realism in the context of VR are briefly discussed. The reality 

virtuality continuum is shared in order to demonstrate the shift from reality to 

virtuality.  

VR systems and different visual display methods to experience 3D VR systems, the 

distinction between 2D and 3D virtual environments (VEs) as well as reality and 

fidelity in the context of 3D VEs are discussed with references from literature. The 

chapter then continues with the sense of “being there”, namely presence, in relation to 

virtual environments and the 3I’s of virtual reality (i.e. immersion, interaction and 

imagination). Finally, use of avatars (i.e. virtual bodies or characters which represent 

the VR user), characteristics of shared virtual environments and design strategies that 

can be implemented for VR interfaces are shared with reference to existing literature. 

2.1 “Virtual” vs “Reality” vs “Virtual Reality” 

There are several different definitions and interpretations of virtual reality (VR). In 

order to better understand what this term really stands for; it is best to first look into 

the meanings of the two words making up this term: virtual and reality. According to 

Oxford Learner’s Dictionaries (n.d.), “virtual” means “almost or very nearly the thing 

described, so that any slight difference is not important”. Similarly, the Cambridge 

Dictionary (n.d.) describes the term as “almost a particular thing or quality”. Reality, 

on the other hand, is a more complex word to define. To give a very brief definition to 

“reality”, let us once again look into the dictionary meanings of this word. The same 
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dictionaries (Oxford Learner’s Dictionaries and Cambridge Dictionary) describe the 

word “reality” as “a thing that is actually experienced or seen, in contrast to what 

people might imagine”; and “the state of things as they are, rather than as they are 

imagined to be”, respectively. 

When these two seemingly contradictory words come together (i.e. virtual reality), 

however, they gain a new meaning. The Academic Press Dictionary of Science and 

Technology defines virtual reality as “a computer simulation of a system, either real 

or metaphorical, that allows a user to perform operations on the simulated system and 

shows effects in real time” (Morris, 1992, cited in Wang, 2002, p. 232). Gigante (1993, 

p.3) defines virtual reality as an immersive, multi-sensory synthetic experience that 

“relies on three-dimensional (3D), stereoscopic, head- tracked displays, hand/body 

tracking and binaural sound”. 

Jaron Lanier, a computer scientist, visual artist and contemporary classical music 

composer, who is the first in history to coin the term “Virtual Reality” also gives 

several definitions to VR in his book Dawn of the New Everything. Some of these 

definitions include, but not limited to, “the substitution of the interface between a 

person and the physical environment with an interface to a simulated environment 

(Lanier, 2017, p. 86)”; “technology that rallies the brain to fill in the blanks and cover 

over the mistakes of a simulator, in order to make a simulated reality seem better than 

it ought to (Lanier, 2017, p. 92)”; and “entertainment products that create illusions of 

another place, another body, or another logic for how the world works (Lanier, 2017, 

p. 217)”. 

2.2 Perception of Reality 

Before we more elaborately take the subject of virtual reality under scrutiny, let us first 

better understand what “reality” is. Our perception of reality is shaped mainly by two 

things: our minds and our senses (Stanković, 2016). We often consider sensory input 

as the proof of existence and realness of something (Carbon, 2014). Widely speaking, 

the very act of “seeing” or the ability to “feel” by touching constitute physical proof 
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of the existence of something (Carbon & Jakesh, 2013; Carbon, 2014). Although 

sensory input of any kind can be taken as proof of existence, it is also impossible to 

speak of an objective perception (i.e. perception that is free from our individual 

experiences and knowledge, or perception that is accepted by everyone) (Carbon, 

2014).  

Our perceptions are not merely constructed by the sensory inputs we receive from the 

world surrounding us, but also from our past experiences and prior knowledge (Frith 

& Dolan, 1997). Further, our minds have the ability to fill in the blanks and make 

heuristic guesses at the absence or deficiency of sensory input (Frith & Dolan, 1997; 

Carbon, 2014). Our sensory system is limited in that we cannot see a full spectrum of 

wavelengths or hear a full spectrum of frequencies. 

There are several examples in the literature demonstrating the mind’s ability to 

complete, fix, and interpret sensory information based on prior experiences. For 

example, Biederman (1981, cited in Carbon, 2014) exposes participants to visuals with 

inconsistent or inaccurate data. Instead of noticing these flaws, participants “re-arrange 

the setting” in the visuals based on their existing knowledge, thus mentally fixing the 

inaccuracies and inconsistencies.  

Another example of the human mind’s ability to take references from his past 

experiences or knowledge is mentioned by Frith and Dolan. With reference to 

Ramachandran (1994) they say that when one sees an impoverished or fragmented 

version of a black-and-white photograph (where the content is difficult to recognize), 

they might not be able to understand the content at first. If the viewer is shown, 

however, the original picture afterwards, and then the impoverished version of the 

same photograph one more time, they are then able to recognize the content of the 

picture (Ramachandran, 1994; Frith & Dolan, 1997). This shows that the human brain 

perceives things differently based on prior experience/knowledge. 

This function of the human brain (i.e. the ability to fill in the gaps based on prior 

experience/knowledge) can be turned into an advantage when designing environments 

or experiences for Virtual Reality. Taking into account that individual differences play 
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a role on the perceived feeling of presence in VR (Witmer & Singer, 1998; Jicol et al., 

2023), imaginative suggestibility of users can be considered a crucial factor in 

enhancing the feeling of presence in a VE (Jicol et al., 2023). Currently, no commercial 

VE can compare to the realism of real world (Jicol et al., 2023). Hence, it can be argued 

that imagination plays an important role in increasing the feeling of presence in VE. 

Through imagination, missing parts in a virtual reality system can be compensated. 

Further, it has been shown in literature that individuals with higher imaginative 

suggestibility are not only able ‘fill in the gaps’ but also to ‘ignore the gaps’ (Jicol et 

al., 2023). Indeed, some individuals are better able to ignore the inconsistencies or 

other elements that may negatively affect the feeling of presence in a VR (Jicol et al., 

2023). Sheridan (2000) also touches upon this topic, stating that “some suppression of 

disbelief is necessary to achieve (p. 3)” immersion in the VR, very much like willingly 

becoming hypnotized. Considering that the human brain is also quite skilled at abstract 

thinking (Stanković, 2016), our abilities such as completing missing information 

within a scenery, accepting abstraction to a certain level and fixing some inaccuracies 

that may occur within a scene are concepts that can be considered by VR designers. 

2.3 To Trick the Mind or to Trick the Senses?: Changing the Perception of 

Reality 

Stanković (2016) mentions that there are two possible ways to alter one’s perception 

of reality. First is by tricking the mind and changing the way it processes the data it 

receives from our senses, and the second is by tricking the senses, thus changing the 

data that the senses transmit to the brain (Stanković, 2016, p.3). The human mind can 

be more easily tricked. Use of chemical agents (e.g. psychedelic drugs, alcohol, etc.), 

blood glucose level or psychological techniques (e.g. hypnosis and autosuggestion) are 

some ways to deceive the human mind and create a misconception/alternate perception 

of reality (Stanković, 2016, p.3). 

Tricking the senses, on the other hand, is a more complex process since our senses are 

capable of tracking minute differences, thereby realizing any inconsistency that may 
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occur (Stanković, 2016). The latter approach (i.e. tricking the senses) is exactly how 

virtual reality tries to work by making use of artificial computer-generated stimuli 

(Stanković, 2016). Indeed, our nervous system chooses one world at a time to perceive 

as real (Lanier, 2017, p. 95). When the artificial stimuli presented to the user of a VR 

system suffice to trick their nervous system, they begin to perceive the artificial world 

as the real external world (Lanier, 2017, p. 95). Virtual reality can be considered as a 

“synthetic world” where one feels “present” and where one has control over his/her 

surroundings (i.e. virtual environment) and objects within that virtual environment. 

The concepts of presence and control within an environment (i.e. interaction) will also 

be covered more elaborately in the coming sections. 

2.4 Reality Virtuality Continuum (Virtual, Augmented and Mixed Realities) 

In their “A Taxonomy of Mixed Reality Visual Displays”, Milgram and Kishino 

(1994) introduce a “virtuality continuum” where they demonstrate on a spectrum the 

transition from “real environment” to “virtual environment”. Figure 2.1, adapted from 

Milgram and Kishino (1994) demonstrates the reality-virtuality spectrum. As can also 

be observed in the figure, the transition from real environment to virtual environment 

involves Augmented Reality (AR) and Virtual Reality (VR) respectively, while the 

overlap of the two ends of the spectrum (i.e. when real environment and virtual 

environment are experienced together) is defined as Mixed Reality (MR). 

 

Figure 2.1. The Virtuality Continuum (redrawn from Milgram & Kishino, 1994). 
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Milgram and Kishino (1994) state that the main distinction between the terms “real” 

and “virtual” depends on “whether one is dealing with real or virtual objects, real or 

virtual images, and direct or non-direct viewing of these (Milgram and Kishino, 1994, 

p. 2)”. They distinguish between real and virtual objects by saying that “real objects 

are any objects that have an actual objective existence”, whereas “virtual objects are 

objects that exist in essence or effect (only), but not formally or actually” (Milgram & 

Kishino, 1994, p. 6-7). Further, a real object can be observed in a direct or non-direct 

manner. The direct way to observe a real object is the natural way we perceive things 

in the real environment (i.e. without any equipment or display screens). The non-direct 

way to view a real object is to sample and resynthesize it via some display device 

(Milgram & Kishino, 1994). A virtual object is a simulation of a non-existing entity 

(Milgram & Kishino, 1994). Lastly, the difference between real or virtual “image” can 

be explained with the contrast between the experience of viewing one's own real hand 

directly in front of oneself and the experience of viewing an image of the same real 

hand through a monitor (Milgram & Kishino, 1994). 

With these distinctions in hand, they define a real environment as one which “consists 

solely of real objects” (Milgram & Kishino, 1994, p. 3). A Virtual Reality 

environment, on the other hand, is one where “the participant- observer is totally 

immersed in, and able to interact with, a completely synthetic world” (Milgram & 

Kishino, 1994, p. 2). They add that Virtual Environment (VE) can either imitate some 

properties of real environments, or can go beyond the limitations of our physical reality 

(Milgram & Kishino, 1994).  

Again, in the same article, they define Augmented Reality (AR) as the “case in which 

(...) an otherwise real environment is ‘augmented’ by means of virtual (computer 

graphic) objects (Milgram & Kishino, 1994, p. 2)”. Carmigniani and Furth (2011) 

define Augmented Reality as “a real-time direct or indirect view of a physical real-

world environment that has been enhanced/augmented by adding virtual computer-

generated information to it” (Carmigniani & Furth, 2011, p. 3). They then continue by 

saying “AR enhances users’ perception of and interaction with the real world; (...) AR 

technology augments the sense of reality by superimposing virtual objects and cues 
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upon the real world in real time” (Carmigniani & Furth, 2011). Augmented Reality 

can therefore be considered as a type of Virtual Reality system where computer-

generated graphics are overlaid onto the real system (Kim, 2005). 

There exist many commercial applications of AR. Figure 2.2 illustrates examples from 

Pokémon Go, Adidas, The IKEA Place AR app and the Sephora Virtual Artist tool. 

The Pokémon Go uses the camera and the GPS of a digital device to hide Pokemon 

characters in the real world which the user of the application has to hunt. The AR 

feature of Adidas allows customers to virtually try shoes on their own feet by pointing 

the camera at their feet, while the IKEA’s AR feature allows users to view furniture to 

scale in their own houses. Finally, the Virtual Artist tool on the Sephora application 

scans the customer’s face for virtual product try-on with the use of face recognition 

technology. 

Next, Milgram and Kishino describe the Augmented Virtuality (AV) as a “grey area”. 

Unlike the Augmented Reality (AR), which adds elements, objects or cues to the real 

environment, thus augmenting the reality of the real environment; the Augmented 

Virtuality (AV) adds “video reality” to “completely graphic displays” (Milgram & 

Kishino, 1994). In the case of Augmented Virtuality, therefore, the environment that 

is being augmented is not the real environment of the user but rather a virtual 

environment that is further augmented with video display. They add, however, that 

with the technological developments, it might become rather difficult to distinguish 

“whether the primary world being experienced is in fact ‘real’ or predominantly 

‘virtual’”, which may eventually close the gap between the terms AR and AV 

(Milgram & Kishino, 1994). We can state, thereby, that the difference between 

Augmented Reality (AR) and Augmented Virtuality (AV) is that the first one (i.e. 

Augmented Reality) overlays computer graphics onto the real world whereas the latter 

(i.e. Augmented Virtuality) overlays computer graphics onto video imagery (Kim, 

2005). 
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Figure 2.2. Some commercial examples of AR. Includes images from Pok®mon Go, 

Adidas, IKEA Place and Sephora Virtual Artist. Collage prepared by the author. 

This gray area on the virtuality continuum can be filled with the term Mixed Reality 

(MR) (Milgram & Kishino, 1994). Milgram and Kishino define Mixed Reality as when 

ñreal world and virtual world objects are presented together within a single displayò 

(Milgram & Kishino, 1994). Lanier describes the term Mixed Reality as when ñthe 

real world is not hidden entirely by the virtual one; you see virtual stuff placed within 

the real world, as experienced in a HoloLensò (Lanier, 2017). Pan et al. also state that 

Mixed Reality (MR) is the ñincorporation of virtual computer graphics objects into a 

real three-dimensional scene, or alternatively the inclusion of real-world elements into 

a virtual environmentò, with the ñformer case being generally referred to as 

Augmented Reality and the latter as Augmented Virtualityò (Pan et al., 2005). There 

are also sources in grey literature that introduce Mixed Reality as a version of 

Augmented Reality where the elements in the virtual layer are more interactive (Marr, 

2021). Further, the term Extended Reality (XR) is also used as an umbrella term 

referring to MR and other combinations of virtuality and physical reality (AR, VR). 


