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Chapter 1
Introduction
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RelevAnce of the ReseARch topic

“The Internet is nowadays essential to have a connection between the brand and the 

audience. However, it is fundamental for our clients to have physical contact with the 

Chanel item of their choice. We want our clients to have the Chanel experience.“

Bruno Pavlovsky, Chanel’s President of Fashion clarifying their online absence, 

19/04/2014 

At this very moment, online retailing is thriving. While both retailers and consumers alike 

expressed their reservations at first, the Internet is now mutually embraced as a new 

retailing platform and well on its way to take up a permanent position in the retailing 

landscape (Comeos, 2015; Eurostat, 2015). Online retailing is defined as ‘adopting digital 

technology and the Internet to enable the buying and selling process and transactions’ 

(Okonkwo, 2010, p. 20). Two decades after the arrival of the Internet, online retailing 

continues to outpace growth in traditional retail. Major fashion brands such as Zara and 

H&M are moving forward with their successful entry into online retailing and continue 

to expand and manage their online presence (Thomasson & Fletcher, 2015). The major 

online-only fashion retailer Zalando already serves about 15 million customers in 15 

European countries (E-commercefacts, 2015). In addition, luxury fashion brands such as 

Dior and Louis Vuitton recently took the online plunge, and with success (Ritter, 2014). 

In summary, being online or not does not seem to be the question anymore. The current 

issue is ‘how’ retailers should market their offerings online. Both retailers and shoppers 

are given exciting new choices because technology is becoming increasingly available, 

Internet is getting faster, and hardware is getting better. Even Chanel’s President of 

Fashion (see the above quote) reconsidered his ideas about online retailing, as he recently 

announced the opening of the first online Chanel store in 2016. 

The increasing popularity of online retailing and recent technological advancements raise 

questions about how differences in online product display can affect online product 

experiences and their consequences. In an online environment, consumers simply cannot 

physically examine products before purchase, and must rely on information provided 
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by the online retailer. Clearly, consumers with high levels of tactile need appear to be 

somewhat reluctant to purchase products on the Internet—particularly those products 

requiring high tactile or other cues such as smell or taste (Citrin, Stem Jr., Spangenberg, 

& Clark, 2003). Not surprisingly, providing adequate sensory and other forms of product 

information has been recognized as one of the most important determinants of successful 

online retailing performance (Dennis, Jayawardhena, & Papamatthaiou, 2010; Jiang 

& Benbasat, 2004; Ramanathan, 2010). Retailers are therefore continuously exploring 

new opportunities for integrating innovative technologies into online stores in order to 

showcase their products online. Today, alternative views, zoom functions and videos are 

omnipresent tools to advertise the product’s salient attributes. More advanced product 

visualization technologies such as 360-spin rotation, mix-and-match features and virtual 

mirrors are gradually becoming popular as well (cf. Nikon and Rayban). 

Further, along with the growing interest of practitioners, scientific interest in the role of 

product presentation format in communicating the product’s features is also increasing. 

For example, studies have investigated the effects of different product presentation 

formats on product learning, buying intention and return rates (De, Hu, & Rahman, 2013; 

Fiore, Kim, & Lee, 2005; Jiang & Benbasat, 2007; Kim & Forsythe, 2008a; Verhagen, 

Vonkeman, Feldberg, & Verhagen, 2014). However, for years now, most studies typically 

approach an encounter with the Internet as searching for information, for example, using 

elaborate comparison matrices or mainly text based product descriptions and electronic 

word-of-mouth (Fockedey, 2014; Laurel, 1986). But what if the activity could be defined 

as experiencing the information—envision, undergo, or even act on it? According to 

Hoch (2002, p. 448) ‘personal experience, unlike information delivered by third parties, 

has that fresh, unvarnished realism that draws us in’. Because experiences affect more 

than one of the senses it can support and transmit content more dramatic and intense 

(Hoch, 2002; Mooy & Robben, 2002). However, previous studies have seldom applied 

what is known about direct sensory perception to the product interactions enabled by 

computers. In order to address this research gap, the aim of this dissertation is to provide 

a more comprehensive understanding of what product presentation formats constrain 

or facilitate the opportunity and ability to process sensory-related information. Besides, 

we aim to identify possible mediators and moderators that influence the relationship 

between product presentation format and online product experiences.
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Notwithstanding the fact that research has already shown that online product interaction 

increases realism (Fiore et al., 2005; Jiang & Benbasat, 2007; Li, Daugherty, & Biocca, 

2002), we believe that there are certainly thresholds left to cross. We put forward 

that people might enact sensory simulations when interactive stimuli are presented 

as a central feature aimed at expanding sensory bandwidth to deliver the product’s 

salient sensory attributes. In addition, we propose and validate underlying mechanisms 

through which online representations of products affect consumer responses including 

mental imagery, perceived tactile sensations and tangibility. Further, to draw a more 

comprehensive understanding of the effect of product presentation formats on online 

product experiences and their consequences we examine individual-difference factors 

such as gender, Need for Touch and information processing style as moderators in this 

process. In this way, we take into consideration that any product evaluation does not 

just lie within the technology, but also in perceptions of users themselves. By combining 

literature from advertising, human-computer interaction, neuroscience and consumer 

psychology we attempt to cross traditional boundaries to come to a better understanding 

of online product experiences to enrich sensory information, as new needs in online 

shopping seem to emerge. The main contribution of this dissertation is that it provides 

a deeper understanding of the perceptual online product experience with the ultimate 

goal to optimize its persuasive power.

The core of this dissertation consists of four empirical articles. Based on data obtained 

by a series of experimental studies involving consumers who constitute the driving force 

behind online shopping; Generation Y consumers (aged 18-35), each article provides its 

own insights into online cues that constrain or facilitate the uptake of sensory-related 

product information. More specifically, we investigate which, how, and when image 

interactivity technology can be incorporated into the online store to maximize a product’s 

potential as a persuasive instrument in itself. Therefore we take situational factors (e.g., 

input device), mediating factors (e.g., mental imagery) and personal factors (e.g., need 

for touch) into account. In order to study the causal effects of product presentation 

format on online product experience, in each following chapter, we manipulated product 

presentation format in different ways aimed at capturing the mechanisms that account 

for expanding sensory bandwidth. The focus is not on the most computing-intensive 

and information-rich contexts such as Virtual Reality systems (Second life; Jin, 2009) and 

haptic feedback devices (Novint Falcon; Jin, 2011), but on more simple, omnipresent 
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online retailing contexts. In Chapter 2, clothing items were presented using either static 

images or a mix-and-match feature allowing the creation of visual images of apparel 

combinations. Chapter 3 employed four formats of product presentation to present 

a clothing item; static pictures, a video simulating stroking gestures, a drag function 

to simulate stroking gestures and the actual physical clothing item. In Chapter 4, we 

zoom in on the differences between the static pictures and the drag function to simulate 

stroking gestures. In Chapter 5, users explored a clothing item using either finger based 

direct touch on a touchscreen tablet or indirect mouse on a desktop computer prior 

to examining the actual physical clothing item. In sum, in a series of experiments we 

test whether changes in product presentation format affect users’ sensory information 

elaboration and subsequent consumer responses taking into account relevant mediators 

and moderators.

In this introduction, we outline the broader context in which these chapters can be 

positioned. First, we provide an account of the current developments in the online 

retailing landscape. In fact, we argue that the changing retailing landscape calls for 

a different perspective on the way online stores are equipped to serve the online 

consumer. We point out that interactivity may play an important role in pushing forward 

the experiential and inspiring character of shopping in addition to the predominantly 

functional character of today’s online stores. Subsequently, we attempt to pin down 

the characteristics of the online consumer. We argue that this challenging consumer 

profile is best represented at the level of Generation Y. Thereafter, we discuss the way 

human-product interactions are at the heart of purchase decisions and how it forms 

a barrier to online shopping. Proposing two theoretical frameworks—the Integrated 

Information Response Model (Smith and Swinyard, 1982) and the Product Experience 

Spectrum (Mooy & Robben, 2002)—allows us to address the shortcomings but also 

the opportunities of mediated human-product interactions. Following this, we further 

scrutinize the concept of interactivity and how it has been operationalized and examined 

in previous research. In this way, we are able to indicate in what respect this dissertation 

extends on previous research. In the final section, we give an overview of the structure 

of this dissertation and how the chapters are related with one another. 
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The changing retailing landscape 

For some years now, online retailing has been thriving to the detriment of traditional 

brick-and-mortar stores (Verheijen, 2014). Online stores turned out to be able to offer 

more convenience, a wider assortment and lower prices (Mathwick, Malhotra, & Rigdon, 

2001; Mcgoldrick & Collins, 2007; Overby & Lee, 2006). These aspects seem especially 

appealing to functional shoppers who preferably do not leave the comfort and privacy of 

their home and perfectly find everything they need online. To exemplify, in Belgian online 

stores 40% of the visitors arrived immediately on the product page in question, primarily 

directed by a search engine (Fockedey, 2014; Wijs, 2014). The fact that online stores 

predominantly aim to support minimal browsing time, extensive product comparisons 

and saving preferences, seem to point to the fact that there is a preponderance of goal 

oriented online shopping (Verheijen, 2014). In marketing literature, this type of shopping 

behavior is labeled as utilitarian shopping (Babin, Darden, & Griffin, 1994; Childers, Carr, 

Peck, & Carson, 2001). 

However, at this very moment, brick-and-mortar stores are regaining some of the 

market share they lost in previous years (Verheijen, 2014). By optimizing the multi-

sensory experience, brick-and-mortar stores are better able to fulfil the intrinsic needs 

(i.e. appreciation of a shopping experience for its own sake) of the consumer by inspiring 

them, making them happy and offering them the thrill of shopping. Hirschman and 

Holbrook (1982) termed these activities as “hedonic shopping” to contrast utilitarian 

shopping activities. Verheijen (2014) even argues that online retailers are losing the 

battle in particular for these passionate hedonic shoppers. To remain competitive, online 

retailers therefore have to look beyond price and convenience, two of the key drivers 

of online shopping growth in the past (Comeos, 2015). It seems that online stores will 

increasingly be defined and differentiated by other factors than price, especially when 

the overall rate of growth is slowing (Willems, 2012). Since the online retailing industry 

is steadily evolving toward a more mature stage—being increasingly characterized by a 

growing number of rather homogeneous stores—the key will be to distinguish oneself 

in the eyes of consumers from others within the virtual marketplace or in comparison to 

brick-and-mortar stores. Online stores that solely focus on the most easily observable and 

also the most straightforward to copy by competitors store cues such as price, offer little 

argument for differentiation and are therefore likely to foster additional store switching 

(Shukla & Babin, 2013; Willems, 2012; Zhenxiang & Lijie, 2011). Low prices are only able 

to create a bond to a certain degree, as soon as consumers see a lower price elsewhere 
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they will easily transfer this loyalty. Skillful consumers will always find cheaper stores. 

Therefore, loyalty on financial grounds has proven to be less strong than loyalty based 

on emotional grounds, both offline (Park & Sullivan, 2009) and online (Scarpi, Pizzi, & 

Visentin, 2014). However, hedonic shopping—acting on the spur of the moment, driven 

by fun and curiosity—appears to be far less prevalent in online stores than in brick-and-

mortar stores (Fockedey, 2014; Molenaar, 2015; Wolfinbarger & Gilly, 2001). Shoppers 

often find the online shopping process to lack emotional appeal and entertainment value 

(Kim & Forsythe, 2008b). Online stores are still primarily equipped to facilitate efficient 

shopping by providing price comparisons, extensive product specification matrices and 

fast product checkout options. Yet, sometimes or for some, most of the times, shopping 

is about surprising through desire, creativity, innovation and experience. Fockedey (2014) 

strongly posits that at the moment hedonic shopping is an underserved online market.

Many researchers point out to the fact that interactivity has an important role to play 

in pushing forward these intrinsic and hedonic shopping experiences (e.g., Fiore et al., 

2005; Jiang & Benbasat, 2007; Li et al., 2002). Ample technological innovations are 

available to boost the online shopping experience. Videos, short films, chat facilities 

and the integration of the webcam have been shown to offer rich and pleasurable 

experiences (Verhagen et al., 2014; Wang, Baker, Wagner, & Wakefield, 2007). Most 

developments, though, are still not widely adopted by online retailers. However, 

provided that these interactive features are thoughtfully integrated, Internet shopping 

may become better able to respond to the intrinsic, experiential needs of the consumer. 

Whereas online stores excel in meeting the utilitarian needs of consumers, enhancing 

the online shopping experience based on experiential grounds may especially appeal to 

hedonic customer segments which, at the moment, seem to be overlooked. 

Understanding the online consumer

The hallmarks of the hedonic consumer profile are best represented at the level of 

Generation Y and succeeding young generations, also referred to as ‘digital natives’ 

(Molenaar, 2010; Racolta-Paina & Luca, 2010). Generation Y members are born between 

1977 and 1994 and are the first generation that was raised in a digital, media-saturated 

environment. Digital natives have had an increased exposure to technology, which has 

changed the way they interact and respond to digital technologies and devices. There is 

no need for an instruction booklet, they know in an inherent way how to use everything 

technological. Generation Y is the first generation that has been brought up in an era 
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where shopping is not regarded as a simple act of purchasing. The proliferation of retail 

and product choice has resulted in a retail culture where acts of shopping have taken 

on new entertainment and/or experiential dimensions (Valentine & Powers, 2013). 

Generation Y has been identified as a driving force behind online shopping and the 

generation’s usage of online retailing will continue to grow along with their discretionary 

income (Noble, Haytko, & Phillips, 2009; Smith, 2012). Consequently, because of the 

growing purchasing power and technological expertise, this consumer subgroup will play 

a large part in determining whether online retailers succeed over the long term (Hanford, 

2005). However, the best way to move forward and integrate experiential aspects of 

consumption into the online environment has yet to be proven. Blindly incorporating 

flash-powered interactive features that thrive on movement and downloads, but serve 

no real purpose, is viewed as bells and whistles by young and techno-literate consumers 

(Okonkwo, 2010). Their level of expectation has increased dramatically and they are no 

longer seeking interactive elements just for the sake of interaction (Wijs, 2014). They 

look for features that will add value to their online shopping experience. Interactive 

features should therefore be able to contribute to a better sense of the physical product 

in order to justify the applied technology. A better sense of the physical product can 

contribute both to product understanding regarding product attributes and to the 

automatic emotional response toward the product as physical product interactions have 

been associated with numerous intangible and emotional benefits (Sánchez-Fernández 

& Iniesta-Bonillo, 2007).

Lack of sensory input as a major barrier 

Whereas consumers place more trust in online retailing and buy more online than ever 

before even despite the financial crisis, the fact that shoppers cannot always tell what the 

product is really like prior to purchase revealed to be a prominent and persistent barrier to 

online growth (Bellaïche et al., 2013; Comeos, 2015). Many shoppers rely on the sensory 

aspect of shopping and because online products cannot be felt, touched, or smelled, 

online product presentations lack important persuasive power (Krishna, 2012). The fact 

that this particular barrier is preventing consumers from making purchases, is however 

neither new or surprising. Three decades ago, Smith and Swinyard (1982) already argued 

that direct hands-on experiences maximize message acceptance and strengthen product 

beliefs more than indirect experiences (e.g., advertising). The authors introduced the 

Integrated Information Response Model (Smith and Swinyard, 1982), which proposes 
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that consumers accept information conveyed by product trial to a greater degree 

than that by indirect highly mediated product experiences such as in advertising. The 

rationale behind this model is that an indirect experience is provided by a biased source 

of information, thus giving rise to weak attribute beliefs. In contrast, an individual’s 

physical experience with a product will establish a strong belief base because hands-on 

experience is processed directly through the senses and possesses the highest credibility 

and trustworthiness. Besides, in these direct product experiences consumers have high 

levels of control over how they interact with the product. In brick-and-mortar consumer 

settings, for example, they can select what to see, smell, pick up, for how long, and in 

what order (Klein, 2003). In this way, consumers who gain information through direct 

experience are less likely to engage in counterarguing, source derogation and message 

rejection (Hoch, 2002; Smith & Swinyard, 1982). However, two issues have been raised 

regarding the relative superiority of direct product experiences. First, Wright and Lynch 

(1995) argued that indirect product experiences (i.e. advertising) more successfully 

communicate search attributes such as price, measurements, and number of calories, 

whereas direct product experiences such as product trial are superior in communicating 

experience attributes like fit, feel, taste, and performance. Their findings suggest that 

the comparative effectiveness of indirect versus direct experiences should be assessed 

depending on the type of attributes communicated to consumers. In Chapter 3 this 

phenomenon will be discussed in more detail in the context of online shopping.

Second, there is a need of surpassing the dichotomous view that contrasts indirect and 

direct product experiences. To exemplify, radio and television—in the last century the 

most prominent media outlets to advertise products—are inherently passive media, so 

creating an illusion of interaction and control may be difficult to achieve (Hoch & Ha, 

1986). Internet, on the other hand, requires the consumer to be more involved and 

exert more effort, so feelings of control may be more extant. Consequently, given that 

consumers associate direct product experiences with high levels of control they might 

perceive environments in which they have more active control as less mediated and 

therefore more similar to hands-on experiences. In fact, Mooy and Robben (2002) are 

one of the first authors who defined consumers’ product experience as a spectrum rather 

than a dichotomy. The authors state that increased interaction with the product, results in 

an increased number of relevant senses that are involved during information processing, 

which increases the amount of information processing. To exemplify, at the indirect 

anchor of the spectrum consumers use a single sense in processing product information, 
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like when reading advertisements. Whereas at the direct anchor of spectrum, consumers 

fully interact with the product and have direct multi-sensory input, for instance when 

trying or using the product. 

 

Source: based on the figure of Mooy and Robben (2002) 

 

Product description 

Word-of-Mouth 

Product photo 

Product in store window 

Product demonstration 

Hands-on experience 

INDIRECT 

DIRECT 

Image interactivity technology? 

Source: based on the figure of Mooy and Robben (2002)

 
Figure 1. The product experience spectrum

Mooy and Robben (2002) suggest that the communication instruments all have their 

own place on this spectrum (see Figure 1). A product description or a verbal print 

ad represents the most indirect experience. The presented information contains only 

verbal information and is the representation through a third party, i.e. the supplier or 

the advertiser. Word-of-mouth communication is higher up on that spectrum because 

consumers can interact with their source, but they still cannot interact with the product. 

Next, a picture of the product can communicate vivid visual information, but yields only 

an indirect visual experience and still reflects the ideas of the advertising agency or 

supplier including number of pictures and camera angle. A three-dimensional view on 

a product in for example a store window provides reliable, unbiased visual information. 

Next to presenting visual and verbal information, product demonstrations in the store or 

on television add auditory information and information on how to handle the product. 

Still, the most direct form of product experience occurs when consumers have hands-on 

experience with the product in the usage situation they envisage for that product (Mooy 

& Robben, 2002). However, it is still unclear whether product experiences on the Internet 

can be situated close to direct hands-on product experiences. What new technologies can 

help the online product experience move more towards the direct product experience? 
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Enhancing the online product experience 

Online stores are gaining more realism through technological advances, however, the 

physicality (e.g., touch and feel, Dholakia et al., 2010) of the online channel does still not 

measure up (Willems, 2012). Especially online stores that market high experiential products 

(e.g., clothing)—more than online stores that market search products (e.g., computer 

parts)—have to figure out how to deal with sensory deprivation typically associated with 

the online shopping experience. Some online retailers already moved forward by sending 

out fabric samples and/or simplifying the product-return process to provide real sensory 

interaction with their retail offerings (Bellaïche et al., 2013). However, these services are 

expensive and, for now, costs do not outweigh the benefits (De et al., 2013; Wiese, 

Toporowski, & Zielke, 2012). Further, in the field of sensory devices there are some exciting 

developments to provide a wider range of sensory product experiences online. Haptic 

feedback interfaces, for example, are on their way to provide haptic input as a proxy 

for the sensory experiences encountered in direct product examination. However, haptic 

feedback interfaces require devices such as a pen, glove, or joystick, which are scarcely 

available at the consumer market (Berkley, 2003). In addition, utilizing haptic feedback 

interfaces requires special software installed on a shopper’s computer in order to translate 

the tactile information (Kim & Forsythe, 2008b). For these reasons, haptic interfaces have 

not (yet) been applied to online stores. Image interactivity technology, on the other hand, 

seem currently to be a viable option, as no special equipment or additional shipments 

are required. Research in the field of advertising has shown that sensory experiences can 

be simulated through the integration of certain textual and visualization elements that 

psychologically evoke the sense of touch (Peck, Barger, & Webb, 2013), smell (Krishna, 

Morrin, & Sayin, 2014) and taste (Simmons, Martin, & Barsalou, 2005). For example, a 

picture of a feather implying softness and lightness has proven to be successful in advertising 

the tactile qualities of the product to some extent (Street & Till, 2001). Translating these 

results to an online environment, it is not surprisingly that a vast majority (92.6%) of US 

online shoppers said that visuals are the top influential factor affecting an online purchase 

decision (Bustos, 2013). Advancements in image interactivity technology such as extensive 

zoom, video, 3D applications, and augmented reality have proven to help the online visitor 

to forget that they are staring at a computer screen (Klein, 2003), aid in achieving a high 

level of stickiness and repeat visits (e.g., Ha & Lennon, 2010) as well as ensure a higher 

purchase probability (e.g., Fiore et al., 2005). However, it remains to be studied which 

product presentation formats in the online store facilitate sensory perceptions.
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The role of image interactivity in product visualization 

Interactivity is arguably the single most important feature that distinguishes traditional 

media from new media. One contributor to interactivity is termed ‘image interactivity’. 

Image interactivity technology consists of ‘website features that enable creation and 

manipulation of product or environment images to simulate (or surpass) actual experience’ 

(Fiore, Kim, et al., 2005, p. 39) and is a promising tool for accessing and interacting 

with information. The direct manipulation in image interactivity technology allows for a 

continuous change of graphics that bears a close resemblance to physical actions—as 

if events are occurring in the physical world (Schlosser, 2003; Schneider, Lang, Shin, & 

Bradley, 2004). Image interactivity is also referred to as object interactivity or modality 

interactivity (Schlosser, 2003; Sundar, 2007). Image interactivity should not be confused 

with other forms of user interaction with the medium, namely, interactivity in instruction 

and navigation (Schlosser, 2003). With interactivity in instruction, the user controls for 

example the pace of a film through video-recorder functions to stop, play, rewind, fast-

forward, or pause (Bétrancourt & Tversky, 2000). With navigation, the user moves freely 

through a site through searching, accessing, and retrieving activities. Examples include 

search engines, agents, and hyperlinks. On the contrary, image interactivity includes 

examples such as sliders, drags, mouse-overs, and zoom features available on websites. 

Using the mouse to spin a virtual camera and to zoom in the details of it, is considered 

as having more capacity for controlling objects in a virtual world, thus as being higher in 

image interactivity, compared with merely scrolling a webpage with corresponding static 

pictures as if in a magazine (Schlosser, 2003). 

Image interactivity employed as a central feature to deliver persuasive messages has 

proven to positively influence consumer’s attitude toward the content and their 

behavioral intentions. For example, Oh and Sundar (2015) found that morphing three 

static images in the form of a slider tool that displays gradual changes over time of 

smoking on lungs, led to better interface assessment and made participants perceive 

smoking as less attractive behavior relative to statically displaying the same images next 

to each other. In the context of online retailing, image interactivity technology can take 

on many forms. For example, the literature provides evidence that 360-spin rotation of 

products are better than static images in enhancing consumers’ product understanding 

and mitigating perceived risk (Jiang & Benbasat, 2007; Park, Stoel, & Lennon, 2008). 

De and colleagues (2013) report that the increased use of zoom technology to provide 

primarily factual information is associated with fewer returns, whereas alternative 
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photos to provide contextualization is associated with more returns. Other studies show 

that both a higher degree of media richness and user control in image interactivity 

technology has a positive effect on consumers’ sense of realism and presence in remote 

environments (Fiore et al., 2005; Klein, 2003; Li, Daugherty, & Biocca, 2003). Further, 

Schlosser (2003) also found that image interactivity such as clicking on or rolling the 

mouse over an image, created greater purchase intention compared to static pictures of 

each corresponding step. However, the role of sensory perceptions in these interactions 

enabled by computers is often left out of consideration. Nevertheless, research in the 

context of brick-and-mortar stores has shown that sensory perceptions are highly 

involved in physical human-product interactions as consumers do not only use sensory 

cues to judge the functional aspect of a product, but also link these sensory cues to 

higher or abstract values such as psychological values, sensory pleasure and symbolic 

meaning (Rahman, 2012). Both affective and cognitive processing occur and coexist 

throughout the course of physical product examinations and further aid in the decision-

making process. This calls for seeking options to increase perceptual bandwidth in online 

stores. Interestingly, it is said that in the world of perceptions, close counts (Reeves & 

Nass, 1996, 2000). The Media Equation theory of Reeves and Nass (1996, 2000) posits 

that ‘media = real life’. The authors argue that principles that explain perception in 

real life can apply straightforwardly to human-computer interaction according to the 

extent that mediated interactions mimic real life. If the cues available to our perceptual 

systems are close enough to those humans encounter in real life, then all of the same 

evaluations that humans make in real life will be true with media as well (Reeves & Nass, 

1996, 2000). Strikingly, neuroscientific research involving fMRI scans reveals considerable 

overlap between neural activation in sensory simulations (e.g., using video) and that 

generated by actual sensory exploration (e.g., Blakemore, Bristow, Bird, Frith, & Ward, 

2005; Keysers et al., 2004; Simmons et al., 2005). These findings suggest that the brain 

may use a “visuotactile mirroring mechanism,” which allows for the mental simulation 

of sensory perceptions without any actual sensory input (Brunyé et al., 2012; Ebisch et 

al., 2008). In other words, observing sensory stimuli can activate the sensory system 

and such activation can even result in a behavioral effect, e.g., feeling actual tactile 

sensations (Keysers et al., 2004; Serino, Pizzoferrato, & Làdavas, 2008). It is nevertheless 

unclear whether and how people might enact sensory simulations when visual stimuli 

are presented by means of image interactivity technology in an online store environment. 

Despite recent important technological advances in image interactivity technology such 
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as 360-spin rotation, virtual mirror, multiple zoom levels, instructional videos to mimic 

real life interactions in online stores (Fang, 2012; Fiore, Kim, et al., 2005; Kim & Forsythe, 

2008b; Verhagen et al., 2014), the topic of simulated sensory perceptions remains 

relatively unexplored. 

Ultimately, this dissertation is set out to study which, how, and when image interactivity 

technology—aimed at expanding sensory bandwidth—can be incorporated in the online 

store to maximize a product’s potential as a persuasive instrument in itself. We study 

the situational factors (e.g., input device), mediating factors (e.g., mental imagery) and 

personal factors (e.g., need for touch) that constrain or facilitate the uptake of sensory 

related information in an environment characterized by a lack of direct hands-on product 

experiences. 

disseRtAtion outline

This dissertation consist of four empirical studies that have been published or submitted 

for publication as individual papers. For this reason, each chapter has its own theory, 

results and discussion section and can thus be read individually. Together, they 

theoretically and empirically provide an extensive account of what image interactivity 

technologies can affect how individuals experience product information computers 

deliver. The final chapter provides an overall conclusion for the dissertation and offers 

theoretical and practical implications of the combined research, as well as suggestions 

for further research on the topic. A detailed introduction into each following chapter is 

provided below. 

Chapter 2: How product representation shapes virtual experiences

Chapter 2 proposes mental imagery processing as a mechanism which eases the 

constraints associated with consumers’ lack of physical sensory examination in online 

retailing. This study addresses the idea that media can provide the pertinent external 

stimuli that lead users to vividly see things in their minds’ eye (Finke, 1986; Kosslyn, 

Ganis, & Thompson, 2001; MacInnis & Price, 1987). Mental imagery enables individuals 

to experience a sensory stimulus in the absence of the true stimulus (Burns, Biswas, & 

Babin, 1993; Rodríguez-Ardura & Martínez-López, 2014). In fact, by activating these 
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internal processes (i.e. mental imagery), users are able to reconstruct actual sensory 

perceptions to generate brand new ideas, feelings, objects or events that resemble the 

experience of actually perceiving (Roeckelein, 2004). However, the degree to which these 

internal processes are activated has proven to be strongly influenced by the ways in which 

product information is represented in mediated environments (Babin & Burns, 1997; 

Schlosser, 2003). This study therefore investigates two versions of an online store that 

varies in terms of product representation: dynamic (i.e. a mix-and-match feature allowing 

the creation of visual images of apparel combinations) and static (i.e. rigid pictures). The 

primary objective is to test whether dynamic product representations involve vivid cues 

of sensory product use rather than static representations, thus generate more concrete 

mental representations of products and their use. Furthermore, because mental imagery 

is suggested to be a central construct with strong potential to explain consumers’ hedonic 

experiences (Hirschman & Holbrook, 1982; Rodríguez-Ardura & Martínez-López, 2014) 

this study, secondly, examines whether mental imagery influences experiential value. The 

premise of experiential value is that shopping trips are both evaluated on the merits of 

the goods that are acquired and on numerous intangible and emotional costs/benefits 

that accompany product interactions. In sum, this study incorporates the theories of 

mental imagery processing and experiential value under a single conceptual umbrella, 

thus proposing an integrated model of online product experiences. 

Chapter 3: The effect of simulating stroking gestures on product understanding

Chapter 3 zooms in on one particular sense, that is, the sense of touch. Whether 

consumers use touch to obtain information or merely to enjoy sensory feedback, touch 

has proven to play an important role in purchase decisions (see for an overview Krishna, 

2012; Peck, 2010). Many studies support the idea that touch is an important sensory 

modality for acquiring relevant product information (e.g., Grohmann, Spangenberg, & 

Sprott, 2007; Peck & Childers, 2003b). Especially in product categories such as apparel, 

where touch plays a key role in product evaluation, it is important to know if and how 

interactive visual stimuli can tap into tactile perceptual information, and thereby improve 

understanding (i.e. perceived diagnosticity) of the product’s attributes. In this chapter 

we present two studies. Study 1 is designed to examine whether product presentation 

format (i.e. static interface, interactive interface, actual product) influences perceived 

diagnosticity due to visually induced tactile sensations. In this first study we make a 

distinction between product attributes for which sensory input is important (experience 
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attributes) or unimportant (search attributes) in order to investigate whether the ability 

of the medium to submit product information should be assessed depending on the 

type of attributes. Further, Study 2 includes a fourth product presentation format that 

resembles the interactive interface, but uses a video to simulate stroking gestures. In 

this way, Study 2 ascertains the importance of the ability to control the online product 

instead of merely watching it to facilitate tactile sensations, thereby enhancing perceived 

diagnosticity. 

Chapter 4: The effect of simulating stroking gestures on emotional responses 

toward the product 

In Chapter 4 we move from an informational perspective to an emotional perspective 

of touch as emotional attachment experienced during tactile exploration has been 

recognized as a strong driver of product liking. More specifically, we take an in-depth 

look at the two mediated product presentation conditions of Study 1 reported in Chapter 

3 to further disentangle the effect of online product presentation formats on consumer 

responses. Besides measuring the influence of product display on perceived diagnosticity 

we also measured emotional responses toward the displayed product using the Product 

Emotion Measurement instrument (PrEmo). The previous chapter and most former studies 

have focused on the informational function of physical touch, demonstrating that tactile 

input influences product learning due to the information extracted through touch (e.g., 

Grohmann et al., 2007; McCabe & Nowlis, 2003; Overmars & Poels, 2015b; Rahman, 

2012). Far less studies considered the immediate, automatic emotional response toward 

the touched product (Chen, Shao, Barnes, Childs, & Henson, 2009; Peck & Wiggins, 

2006). Nonetheless, research clearly indicates that touch does not necessarily only 

provide attribute or structural information about a product, it can also have a major 

affective component that leads to increased emotional response toward the product 

(Peck & Wiggins, 2006). Since touch is essential for interpersonal intimacy, tactile 

experiences are assumed to be closely connected with emotions (Hertenstein, Holmes, 

McCullough, & Keltner, 2009; Ng, Chaya, & Hort, 2013; Schifferstein & Spence, 2008). 

In a context of human-object interactions, scholars have repeatedly found that exploring 

a surface’s topographical and material properties using touch makes consumers feel 

emotionally connected even to unanimated objects (Chen et al., 2009; Jansson-Boyd, 

2011; Sonneveld & Schifferstein, 2008). Although it is clear that the actual sense of 

touch cannot (yet) realistically be reproduced in the online environment, we argue that—



Introduction

1

25

in addition to the informational function of touch—the integration of certain elements 

that psychologically evoke the sense of touch also has an emotional function. Drawing 

further on the results of the previous chapter showing that the perceived tangibility of the 

online product increased when consumers can experience the dynamism of the product 

by directly interacting with it—not when consumers passively receive static stimuli—

we propose that an image interactive interface simulating stroking gestures provokes 

positive emotional responses and suppresses negative emotional responses more than 

an interface using static pictures. In addition, in this chapter we also investigate the 

impact of consumers’ need for touch (NFT) more closely. NFT is a key consumer trait that 

defines the amount of touch consumers exert while shopping (Peck & Childers, 2003a). 

Peck and Childers (2003a) conceptualize NFT as having two dimensions: instrumental 

NFT and autotelic NFT. Autotelic NFT entails the predisposition of consumers to use the 

hedonic (not necessarily the functional) information evoked by the stimuli. Therefore, we 

propose that the autotelic (rather than the instrumental) dimension of NFT will shape the 

emotional responses of consumers to the type of stimuli. 

Chapter 5: The role of input device in simulating stroking gestures

In chapter 5 we do not manipulate the product’s visual appearance but vary the type 

of input device consumers use to visit the online store. We investigate the impact of 

input device in the pre-purchase stage on product evaluation in the post-purchase stage 

(i.e., during subsequent delivery when consumers can actually handle the product). The 

latest figures (Custora, 2014) reveal a huge landmark in the growth of online purchases 

coming via touchscreen tablet devices, therefore, the role of finger based direct touch 

in online consumer behavior is becoming increasingly prevalent. In this chapter we 

argue that a seemingly non-content related factor—type of input device—can have a 

significant impact on the way online information processing is facilitated and the extent 

to which subsequent post-purchase experiences are satisfactory. More concretely, we 

examine the effect of input device (mouse-driven desktop versus touchscreen tablet) on 

pre-purchase expectation formation and subsequent post-purchase confirmation, post-

satisfaction and product return in an online clothing store. In addition, because previous 

research has indicated that individuals take on different styles to encode, store and recall 

information to reach an informed judgment (Hunt & Einstein, 1981), it is predicted 

that the effect of input device on post-purchase evaluations differ for item-specific and 

relational processors. Item-specific processors are found to largely rely on touch to reach 
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informed purchase decisions (Yazdanparast & Spears, 2012), hence, touchscreen devices 

that support for gestures such as tapping, pointing, pinching, dragging and nudging may 

make the product appear more physical tangible for item-specific processors resulting 

in lower return rates. On the other hand, relational processors are expected to largely 

rely on vision to reach informed purchase decisions and may consequently form more 

accurate product expectations using a mouse-driven desktop computer which is thought 

to be more consistent with that of the visual system. 

Chapter 6: General discussion

In the concluding chapter we aim to integrate our findings presented throughout 

Chapters 1 to 5. We present the most important results of our studies and the (dis)

similarities of findings across the chapters. Further, we outline the major theoretical and 

practical implications of the results of the studies. We conclude by suggesting a number 

of opportunities for future research building further on this dissertation’s findings.
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AbstRAct

Despite the lack of physical contact, innovative technologies in online stores are able to 

engender compelling virtual product experiences. The primary objective of this study is 

to clarify the mechanisms through which these virtual product experiences occur. The 

study proposes and tests a model in which mental imagery processing and consumers’ 

perceptions of experiential value function as potential mechanisms through which virtual 

experiences in online stores are established, thereby determining re-patronage intention. 

The model was tested in an experimental study investigating two versions of a fast 

fashion online store that varied in terms of product representations: dynamic (i.e., a mix-

and-match feature allowing the creation of visual images of apparel combinations) and 

static (i.e., rigid pictures). A sample of 660 valid cases involving individuals of Generation 

Y (born in 1977-1994) was obtained. The structural equation modelling technique was 

used to analyze the proposed research model. The results indicate that the dynamic mix-

and-match technology arouses more mental images of physical product interaction than 

do static pictures. Moreover, mental imagery processing can be considered an important 

underlying source of online experiential value, which consumers subsequently exploit 

with repeated visits to the online store. By introducing psychological constructs such 

as mental imagery processing and perceived value, this study augments prior research 

on online product experiences by proposing and validating the underlying mechanisms 

through which the way of representing products affect consumer responses. Finally, both 

theoretical and practical contributions of the findings are discussed, as well as directions 

for further research.
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intRoduction

Online stores are limited in the sensory information they can offer. In a virtual environment, 

people simply cannot physically examine products before purchase, and they must rely 

on information provided by the online retailer (a source that may have a vested interest). 

In the same way, the lack of direct experiential contact with the product may decrease 

consumer enjoyment, which has proven a vital aspect of the shopping experience 

(Childers et al., 2001). Nevertheless, (sensory) product information has been recognized 

as one of the most important determinants of successful online retailing performance 

(Dennis et al., 2010; Ramanathan, 2010) To alleviate these problems, online retailers are 

continuously exploring new opportunities for integrating innovative technologies into 

online stores in order to showcase their products. For example, the literature provides 

evidence that three-dimensional (3D) visualizations of products are better than static 

images in enhancing consumers’ product understanding and mitigating perceived risk 

(Jiang & Benbasat, 2007; Park et al., 2008). Other studies show that interactive and 

rotating product representations have a positive effect on consumers’ sense of presence 

in remote environments (Fiore, Kim, et al., 2005; Klein, 2003; Li et al., 2003). Despite 

these previous endeavors, very little research has examined any integrated frameworks 

in which the mechanism through which virtual product experiences ease the constraints 

associated with consumers’ lack of physical product examination in conjunction with the 

extent to which this mechanism facilitates a compelling shopping experience and fosters 

patronage intentions (e.g., repeated visits to the store). This study therefore investigates 

two versions of an online store that varies in terms of product representation: dynamic (i.e., 

a mix-and-match feature allowing the creation of visual images of apparel combinations) 

and static (i.e., rigid pictures). The hypothesized model proposed in this study posits that 

product representation mode affects the generation of concrete mental representations 

of products and their use (i.e., mental imagery processing). Once aroused, mental 

imagery is likely to have an influence on the perceived benefits of online shopping (i.e., 

process of value creation), which is ultimately expected to affect consumer behavioral 

intentions. Figure 1 graphically summarizes the proposed research model. 



32

 

Representation 
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Experiential value 

Figure 1. Proposed research model.

The primary objective of this study is to clarify the mechanism through which virtual 

product experiences occur. The study involves defining and testing a model in which 

mental imagery and consumers’ perceptions of experiential value function as potential 

mechanisms through which virtual experiences are established, thereby determining re-

patronage intention. With this research objective in mind, four unique aspects of the 

current study differentiate it from previous studies. 

First, this study employs Holbrook’s (1999) comprehensive approach to the value 

construct. This conceptualization provides a higher level of gradation of the value types 

a consumer can experience in a retail store and is strongly anchored in an experiential 

perspective on value, going beyond the dichotomous view that contrasts utilitarian and 

hedonic value. Second, whereas the dominant focus in most in-store and online value 

creation studies is on the consequences of value perceptions, such as (retail) preference, 

purchase intention and loyalty (Chang & Tseng, 2013; Gallarza & Gil Saura, 2006; Kim & 

Forsythe, 2008a; Overby & Lee, 2006). The focus of this study is rather on the antecedent 

side of the construct. Third, proposing mental imagery as antecedent is motivated by the 

considerable explanatory potential of this construct as is evidenced by many researchers 

(Babin & Burns, 1998; MacInnis & Price, 1987; Oliver, Robertson, & Mitchell, 1993; 

Petrova & Cialdini, 2008; Thompson & Hamilton, 2006). Mental imagery has proven 

to fit several contexts, such as consumer problem framing, probability assessment, 
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advertisement effectiveness, consumption experiences, consumer satisfaction, and so 

forth. However, researchers are only just starting to explore mental imagery in the field of 

online retailing and much is still to be examined (Lee & Gretzel, 2012; Rodríguez-Ardura 

& Martínez-López, 2014; Schlosser, 2003). Fourth, the current understanding of online 

shopping practices can be enhanced by incorporating the theories of mental imagery 

processing and experiential value under a single conceptual umbrella, thus proposing an 

integrated model of virtual product experiences. 

This current study focusses on Generation Y (Gen Y) consumers and online retailing in 

the fast fashion industry. Gen Y members were born between 1977 to 1994 and are 

considered as the next promising generation. Businesses are struggling to find ways 

to capture a piece of the Gen Y market (Cui, Trent, Sullivan, & Matiru, 2003). These 

emerging adults with growing buying power demand value and desire an experience 

when shopping (online) and therefore deserve the attention of academics and marketers 

(Colucci & Scarpi, 2013; Sullivan & Heitmeyer, 2008). At the same time, the fast fashion 

industry is thriving, partly thanks to Gen Y consumers who are a paradox; wanting cheap 

and chic (Sullivan, Kang, & Heitmeyer, 2012). In the fast fashion industry designs move 

as quickly as possible from catwalk to store to capture current trends in the market 

at affordable prices (Zhenxiang & Lijie, 2011). Statistics show an enormous space to 

explore for online fast fashion retailing (Zhenxiang & Lijie, 2011). However, being able to 

communicate the latest style online through high qualified virtual representations might 

be essential to provide product distinction and further experiential value to capture and 

retain the attention of Gen Y consumers. This issue has not been adequately addressed 

in previous studies. 

The paper is organized as follows. We start with a literature review on the three main 

constructs under study; mental imagery processing, image interactivity and value 

creation theory. Next, we introduce the corresponding hypotheses drawn from the 

literature review. Further, a description of the empirical study designed to address the 

research model follows, then we present the analyses and results. Finally, we summarize 

the study’s conclusions, its limitations, and we suggest several opportunities for further 

research. 
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theoReticAl bAckgRound

Defining mental imagery processing

Research in the field of advertising (Babin & Burns, 1997; Bone & Ellen, 1992) has 

shown that when consumers perceive actual product experiences to be blocked (product 

representations are the only source of information), indirect product experiences (e.g., 

a picture of a car) arouse mental imagery processing (e.g., the picture might invite you 

to imagine yourself actually driving the car). Mental imagery occurs when perceptual 

information is accessed from memory, creating the experience of ‘seeing with the mind’s 

eye’ and ‘hearing with the mind’s ear’ (Finke, 1986; Kosslyn et al., 2001; MacInnis & 

Price, 1987). In contrast, actual perception occurs when information is registered directly 

from the senses. Mental imagery thus enables individuals to experience a sensory 

stimulus in the absence of the true stimulus (Burns et al., 1993; Rodríguez-Ardura & 

Martínez-López, 2014). Studies in the field of neuroscience reveal considerable overlap 

between mental imagery and actual perceptual processes. In other words, imagining an 

action is comparable to carrying it out, as imagination activates at least some of the same 

brain areas (Anema, de Haan, Gebuis, & Dijkerman, 2012; Finke, 1986; Lang, 1979). 

According to mental imagery theory, individuals mentally represent stimuli and actions 

based on what they have experienced in the past, combined with perceptual information 

available at that moment (Finke, 1986; Lee & Gretzel, 2012). Mental imagery can be 

experienced in various sensory modalities. Mental images need not result merely from 

the exact recall of previously perceived stimuli or actions; they can also be created by 

combining and modifying stored perceptual information in novel ways (Kosslyn et al., 

2001). For online stores, this could imply that consumers do not solely recall products 

experienced in the past. When provided with sufficient knowledge, consumers imagine 

products that they have never actually encountered by combining stored perceptual 

information in original ways (e.g., perceptual information of a previously perceived silk 

dress can be used to create mental images of a soft silk cushion). Nevertheless, the degree 

of mental imagery processing is strongly influenced by the ways in which products are 

represented in mediated environments (Schlosser, 2003). Moreover, the format in which 

information is presented (in this study static vs. dynamic) could either encourage or 

discourage processing based on mental imagery (Childers, Heckler, & Houston, 1986).
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The potential role of image interactivity

In the context of online stores, when deprived of physical product examination, mental 

imagery could serve as a proxy for actual sensory experiences. A consumer may respond 

to the representation of a product by spontaneously generating clear and vivid mental 

images about potential product interaction in an imagined scenario—as if it is a real 

experience (Bone & Ellen, 1992; Schlosser, 2003). The present study focuses on image 

interactivity technology as a way of representing products. Steuer (1992, p. 84) defines 

interactivity as ‘the extent to which users can participate in modifying the form or content 

of a mediated environment in real time’. Image interactivity allows users to create and 

manipulate product images within a virtual environment. Image interactivity technology 

might thus provide consumers with information resembling direct experiential contact 

with products. Most online stores currently employ a simple form of image interactivity 

technology (Fiore, Jin, & Kim, 2005). In most cases, this involves zoom functions that 

allow consumers to enlarge frontal views of individual products. However, online stores 

are now gradually starting to incorporate advanced image interactivity technology. For 

example, a major European apparel retailer has recently included a ‘mix-and-match’ 

image interactivity feature to represent the apparel in their online store. This feature 

supports the creation of visual images of apparel combinations, thereby enhancing 

the sensory information about the interactions with the products, and the products 

with the body (Fiore, Jin, et al., 2005). Kim and Forsythe (2008a) found that online 

apparel shoppers use mix-and-match features to reduce product risks and increase 

enjoyment in online shopping. In a similar vein, Fiore, Jin and Kim (2005) illustrate that 

when a website’s mix-and-match image interactivity feature produces a stimulating 

experience it affects feelings of pleasure and arousal, which, in turn, predict approach 

responses. Nevertheless, researchers have yet to investigate any integrated model of 

the consequences of various modes of representation for mental imagery processing 

and, more importantly, the consequences of mental imagery as an influential strategy 

for online shopping experiences and subsequent consumer judgments and behavior. 

Petrova and Cialdini (2008, p. 515) recommend that ‘future research should shed more 

light on the processes through which imagery influences consumers’ judgments and 

behavior.’ This study therefore suggests one as yet unexplored possibility: the process of 

value creation. This suggestion is based on the evidence that interaction between the 

consumer and product is a vital source of value (Mathwick et al., 2001; Smith & Colgate, 

2007). 
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A value creation perspective

The construct of perceived value has been identified as one of the most significant factors 

in the success of organizations (Woodruff 1997; Gallarza, Gil-Saura, and Holbrook 2011). 

Obtaining value is a fundamental purchase goal for consumers. Therefore, value creation 

is important for gaining a competitive edge and an important indicator of repurchase 

intention (Parasuraman & Grewal, 2000). According to Zeithaml (1988), value is what a 

consumer ‘gets’ (e.g., benefits) relative to what a consumer must ‘give up’ (e.g., costs or 

sacrifices). Creating added value (benefits outweigh the sacrifices) is particularly vital for 

retailers to obtain satisfied and loyal customers (Lindgreen & Wynstra, 2005; Sweeney 

& Soutar, 2001). However, value creation might be even more crucial for online retailers 

given that they are not bound to any physical place. Especially for fast fashion online 

stores, consumers can easily switch from one online store to another (cheaper store) in 

just one click (exceptionally low cost). Fast fashion online stores that solely focus on the 

most easily observable (and also the most straightforward to copy by competitors) store 

cues such as price, offer no point of differentiation and are therefore likely to foster 

additional store switching (Shukla & Babin, 2013; Willems, 2012; Zhenxiang & Lijie, 

2011). As such, finding ways to deliver superior value is a key with which fast fashion 

online retailers can distinguish themselves (in the eyes of consumers) from others within 

the virtual marketplace or in comparison to traditional brick-and-mortar stores. 

We believe that, both in the empirical research of value perceptions and in the 

management of online retailing, there is a need of surpassing the utilitarian approaches 

such as the too simple tradeoff between quality and price and the limited perceived 

usefulness concept. To exemplify, most Internet research to date establishes the value 

found in the extrinsic (i.e., utilitarian) benefits of online shopping. For example, Overby 

and Lee (2006) demonstrate that consumers shop online due to the convenience 

of comparing products, evaluating price/quality ratios, and saving time resources. 

Mathwick and colleagues (2001) suggest that online shopping is based on a small range 

of experiential value sources, primarily efficiency and affordability. Likewise, McGoldrick 

and Collins (2007) show that the experiential component is highly prominent when 

shopping in brick-and-mortar stores but is far less present when shopping online. In 

general, the majority of the studies conclude that consumers turn (or return) to online 

stores primarily for extrinsic reasons (e.g., price savings and convenience). In contrast, 

the current literature contains many assessments of the presence of hedonism online 

(Scarpi, 2012). People repeatedly turn to the Internet to seek pleasure, excitement, and 
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gratification through such activities as playing virtual games, engaging in social media, 

or streaming music (Wu & Holsapple, 2014). The search for captivating experiences to 

complement everyday life is very important, and it appears to be inextricably linked to 

the shopping experience in brick-and-mortar stores (Babin & Attaway, 2000; Babin et al., 

1994; Colucci & Scarpi, 2013; Sullivan et al., 2012). This might be especially true for Gen 

Y consumers, as this demographic cohort truly desires an enriching experience when 

shopping (Sullivan et al., 2012). Nevertheless, consumers who are looking for engaging 

experiences in online stores still encounter difficulties with finding shopping environments 

designed to appeal to hedonic sensation (Scarpi, 2012). In this study we propose that 

advancements in the technology can blur the difference between virtual and physical 

retail environments. Focusing on the price, efficiency, or the functional utility provided 

might be too narrow to account for all of the value that online stores could provide 

nowadays (Willems, 2012). Therefore, in this study we adopt the experiential perspective 

on the value construct, which proposes that value perceptions are not only affected by 

consumers’ perceptions of price and quality but also by consumers’ fantasies, feelings, 

and fun (Holbrook, 1999; Mathwick et al., 2001). To examine experiential value based on 

Holbrook’s typology, Mathwick and colleagues (2001) present the experiential value scale 

(EVS). This scale includes two orthogonal spheres: (1) extrinsic versus intrinsic value and 

(2) active versus reactive value. First, the shopping experience can be appreciated either 

because it helps the consumer to achieve some specific goal (extrinsic value) or because 

it can simply be enjoyed for its own sake (intrinsic value). Second, consumers may value 

shopping experiences that enthrall them (reactive value), or they may typically value the 

active collaboration between the consumer and retailer (active value). By incorporating 

these two spheres, the EVS framework delineates four sub-dimensions of experiential 

value; aesthetics, playfulness, consumer return on investment and service excellence. 

Figure 2 displays the interpretation of the experiential value construct. 

Having outlined the major theoretical constructs of this study, in the next section 

we elaborate on how the constructs relate to each other in the context of a virtual 

environment and introduce the corresponding hypotheses drawn from the literature 

review.



38

Intrinsic value 

is related to the 
shopping experience 

itself but not necessarily 
to a specific outcome 

(e.g., a purchase)  

 PLAYFULNESS 

comprises the intrinsic 
enjoyment that comes from 
participating in absorbing 
activities that take on an 
element of play 

AESTHETICS 

includes the consumer’s reaction 
to the consonance and unity of 
an object, service, or retail 
environment 

Extrinsic value 

the shopping experience 
can be appreciated 

because it helps the 
consumer to achieve 

some specific goal 

 CONSUMER RETURN OF 
INVESTMENT 

refers to active investment in 
financial, temporal, 
behavioral, and psychological 
resources that could 
potentially yield positive 
returns 

SERVICE EXCELLENCE 

reflects the consumer’s 
perception that the store can 
deliver on its promises 
through demonstrated 
expertise and task-related 
performance throughout the 
entire process 

    
  Active value 

consumers may typically value 
the active collaboration 
between the consumer and 
retailer (the consumer acts on 
an object) 

Reactive value 

consumers may value shopping 
experiences that enthrall them 
(an object acts on the 
consumer) 

 
 

Figure 2. Experiential value construct based on Holbrook (1999)  
and Mathwick et al., (2001)

pRoposed ReseARch model And hypotheses

Virtual product experience affecting mental imagery processing

In virtual environments, the inability to interact physically with products makes mental 

imagery an important tool for attaining some of the stimulation that consumers normally 

derive from physical product interaction (MacInnis & Price, 1987). For mental imagery 

processing to occur, consumers need sufficient cues that provide knowledge and 

concretization (Petrova & Cialdini, 2008). Dynamic mix-and-match technology is likely 

to enhance the vividness of such processing by providing concrete cues that encourage 
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consumers to imagine a product trial. Most often used in the context of clothing, this 

technology allows online shoppers to interact with clothing articles through such actions 

as simulating the appearance of apparel product combinations on virtual bodies, altering 

the appearance of products (e.g., tops tucked into bottoms), and adjusting colors and 

viewing angles, just as they would do in a fitting room. Schlosser (2003, p. 185) uses 

the term ‘as-if responding’ to describe the continuous change in graphics in response 

to user behaviors: ‘responding as if the events were occurring in the physical world.’ 

Dynamic mix-and-match technology is therefore likely to provide precise, vivid, accessible 

and realistic mental images of actual product interaction. Because dynamic product 

representations provide richer cues with which to generate mental imagery than do 

static representations (in which the shift in graphic representations is less concrete and 

less vivid), the first hypothesis is as follows:

H1   In an online store, dynamic product representations stimulate mental imagery 

processing more than static product representations do.

Mental imagery processing affecting the process of value creation

Value perceptions imply an interaction between a consumer and a product or service, 

e.g., shopping trips are evaluated on the merits of the goods or services that are acquired 

and on numerous intangible and emotional costs/benefits that accompany product 

interactions (Sánchez-Fernández & Iniesta-Bonillo, 2007). In other words, interactions 

involving both the direct usage and the distant appreciation of products provide the basis 

for creating experiential value for the consumers involved (Mathwick et al., 2001; Oliver 

et al., 1993). When product interactions are needed but blocked (as is frequently the case 

when consumers shop online), mental imagery may be used to obtain an approximate 

answer. As mentioned above, mental imagery shares the same neural mechanism with 

actual actions and helps in the construction of detailed product-trial scenarios. Mental 

imagery processing is therefore likely to be salient in the process of creating value online, 

given that it contributes to mental representations of consumer–product interactions. 

The following considerations argue for the importance of the experiential value construct 

as a powerful outcome of mental imagery. First, consumers could proactively choose to use 

mental imagery to experience the immediate personal gratification of the consumption 

situation itself (Holbrook & Hirschman, 1982; MacInnis & Price, 1987). When the mix-

and-match feature provides vivid cues to imagine trying on an outfit in a fitting room, 
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and if these mental images are used as a proxy for actual experience, one function of 

mental imagery is likely to involve the inference of the intrinsic benefits of the imagined 

scenario. Calling mental images of product trial to mind may emphasize collaboration 

between consumers and retailers. Consumers might derive considerable enjoyment 

from being actively involved in the shopping experience by combining different apparel 

items to create novel looks (playfulness). Consumers might also appreciate the imagined 

experience aesthetically—purely for its own sake (i.e., being entertained [aesthetics])—

albeit in a more passive way (Holbrook & Hirschman, 1982). Furthermore, when physical 

product interactions are blocked, consumers might choose to use mental imagery as 

part of a goal-fulfilling/problem-solving approach (extrinsic value) to product-purchase 

decisions. Mental simulation (e.g., imagining wearing a specific jacket) helps consumers 

to determine whether a product will be useful in attaining a specific end-goal (e.g., the 

jacket will keep me warm) considering the time and money spent and, therefore, perceive 

consumer return on investment (Smith, Mitchell, & Meyer, 1982). A final related function 

of mental imagery is that it provides additional information needed in order to assess 

service excellence—a store’s ability to deliver on its promises through demonstrated 

expertise and task-related performance (Zeithaml, 1988). An online store that offers a 

feature that arouses mental images of product trials might be able to respond promptly 

and capably to consumer needs throughout the entire shopping process (Oliver, 1999). 

In other words, arousing mental imagery could be perceived as an excellent service that 

compensates for shortcomings in other areas (e.g., product demonstrations or product 

samples). In conclusion, consumers are likely to use mental imagery to infer the four 

different dimensions of experiential value simultaneously. This suggests the following 

hypotheses:

H2a Mental imagery processing is positively associated with perceived aesthetics.

H2b Mental imagery processing is positively associated with perceived playfulness.

H2c  Mental imagery processing is positively associated with perceived consumer return 

on investment.

H2d Mental imagery processing is positively associated with perceived service excellence. 
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Perceived value affecting re-patronage intention

Mathwick and colleagues (2001) report that shopping-based experiential value perceptions 

are positively associated with retail preference. In a similar vein, Sullivan and colleagues 

(2012) found that perceived experiential value directly influences retail patronage in an 

in-store context. Additional studies also conclude that consumers’ responses toward 

the online store (attitude, purchase intentions, willingness to patronize) depends on 

consumers’ perceptions of various sources of value attached to the shopping experience 

(Chang & Tseng, 2013; Fiore, Kim, et al., 2005). In efforts to mitigate store switching, 

the re-patronage intentions of consumers is of concern, as these intentions reflect a 

store’s ability to engage consumers for longer periods in the future, thus differentiating 

itself from competitors. We propose that online shopping activities might be based on 

a broader range of value sources, given that advancements in the technology (i.e., mix-

and-match feature) more closely resemble the actual experience than static pictures and 

therefore could blur the difference between virtual and real product experiences. Online 

stores that include advanced image interactivity arousing mental imagery are therefore 

likely to increase the ability to entertain and deliver intrinsic enjoyment (i.e., eliminating 

dullness and lifelessness). Findings from offline, in-store research indicate that utilitarian 

and hedonic value dimensions play nearly equal roles in predicting behavioral intentions 

(Babin & Attaway, 2000; Babin et al., 1994). Besides utilitarian benefits, experiential 

benefits experienced in online stores might offer another important incentive for 

consumers to return to a specific online store (Fiore, Jin, et al., 2005; Fiore, Kim, et al., 

2005; Sullivan et al., 2012). Although the overall relationship between experiential value 

and re-patronage intention is likely to be positive, the strength of this relationship is likely 

to be driven directly by each type of value received. 

H3a Perceptions of aesthetics have a direct positive impact on re-patronage intentions.

H3b Perceptions of playfulness have a direct positive impact on re-patronage intentions.

H3c   Perceptions of consumer return on investment have a direct positive impact on  

re-patronage intentions.

H3d   Perceptions of service excellence have a direct positive impact on re-patronage 

intentions.
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method

Research design and participants

This study is based on a single-factor, between-subjects design, in which product 

representation (dynamic vs. static) was manipulated in an online store. Participants were 

recruited in two steps. First, 150 undergraduate students participated in the experiment 

in exchange for partial completion of a course requirement. Subsequently, each student 

was asked to find four other individuals (between the ages of 18 and 35 years) who 

would be willing to participate in the experiment. This sample population was considered 

appropriate, given that people this age range make up Gen Y. This emerging generation 

shows to be well educated, techno-literate, materialistic and therefore represent a typical 

consumer segment for fast fashion online stores (Colucci & Scarpi, 2013). In all, 771 

participants completed the experiment. The validity of the data was tested through two 

alternative procedures. First, 62 (8.0%) cases were eliminated because participants did 

not follow the instructions (see infra). Second, multivariate outlier analysis was used 

to detect suspicious response patterns. The Mahalanobis distance was calculated for 

the responses relating to six central variables in the dataset; mental imagery, aesthetics, 

playfulness, service excellence, consumer return on investment, and re-patronage 

intentions. We also included the variables age and duration of the website visit to detect 

outliers (i.e., participants who did not meet the age range or did visited the online store 

way too short or way too long). This analysis revealed 31 (4.0%) outliers for which the 

observed Mahalanobis distance exceeded the 99.999% quantile. Another 18 (2.3%) 

cases were eliminated because they were more than three standard deviations removed 

from the mean of one of the eight variables. This left a final sample of 660 valid cases 

involving people between the ages of 18 years to 35 years (Mage = 24.51, SD = 4.03), 

372 of whom were women.
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Stimuli

Apparel was selected as the experimental product for two reasons. First, apparel is 

familiar and relevant to the sample population. Second, the consumption of apparel 

involves many highly sensory experiences, as the dominant attributes of apparel (e.g., 

texture, fit, look, and feel) are quite tangible, and they strongly invite consumers to 

handle and try on the items. In this study, an actual apparel brand, H&M ®, was used 

to increase the ecological validity and legitimacy of the experiment. The online store of 

H&M was selected primarily because it represents the fast fashion segment of the market 

(Zhenxiang & Lijie, 2011). Furthermore, young adults of Gen Y (both men and women) 

are a natural target segment of the store, as well as the online store was not operational 

in the region in which the study took place, thus limiting prior exposure to the online 

store. The original H&M website—which does not ship to the study region—was used as 

the dynamic condition in the experiment. The site included an interactive mix-and-match 

technology, which allowed users to simulate how apparel items would look together 

on a model, adjust viewing angles and background colors, and alter the appearance of 

products. For example, shoppers could match a top with a jacket and open the closed 

jacket by clicking on the jacket worn by the model. A professionally produced static 

version of that same online store was created specifically for this study. The static version 

of the online store included fixed, rigid images of the apparel. These images were of the 

same quality as those in the dynamic condition. The two versions were held constant with 

regard to design, content, and the number of apparel items, such that they differed only 

with regard to product representation. Figure 3 shows screenshots of the two versions 

of the online store. In a pretest, 13 undergraduate marketing students browsed both 

versions of the online store. They checked the operation of the stimulus websites and 

assessed the perceived ease of use and realism using seven-point Likert scales. All items 

produced means above five (5.00–5.83), suggesting that both versions of the online 

store are good representations of currently available online stores. Results of t-tests 

revealed no significant differences between the two stimulus websites with regard to 

the two items (all p’s >.05), thus implying that the manipulation did not influence the 

respondents’ perceptions of the user-friendliness and realism of the websites.
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(A) 

(B) 

 
Figure 3. Screenshot of respectively the (A) static online store  

and (B) dynamic online store 
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Procedure

As specified in the instructions, participants followed a link to an online questionnaire, 

and they were randomly assigned to one of the two versions of the online store. No 

significant differences in terms of age, gender, online shopping experience, or brand 

name effect (H&M) were found across the two treatment conditions (all p’s > .05). This 

implies that the two groups did not differ with regard to the individual background 

variables (i.e., they were two homogeneous groups). Participants were provided with 

brief instructions, and they were asked to perform a shopping task. More specifically, 

participants were asked to navigate to the appropriate section of the store (i.e., men’s 

or women’s apparel) to compose an outfit of their choice consisting of multiple items, 

with a budget of approximately €100. Participants were also instructed to make use of 

the website features to explore the apparel items thoroughly. Finally, participants were 

asked to list the item numbers of the chosen apparel items in the questionnaire. Only 

participants who used the website’s interactive features could find the item numbers. 

Participants who did not list item numbers were thus excluded from analysis. Using a 

self-paced design, participants were in control of the length of the visit and the sequence 

in which they visited the online store, similar to a real situation. Next, participants were 

asked questions relating to the central constructs, sociodemographic variables, and 

manipulation checks (see Measures). Additional checks were incorporated into the 

online questionnaire to confirm that participants had actually performed the shopping 

task. After completing the questionnaire, participants were debriefed and thanked. 

Measures

To verify whether the manipulation of the representation mode was successful, the 

participants were asked to indicate the degree to which they agreed or disagreed 

with the following two seven-point Likert items: (1) “the website I just saw included 

dynamic representations of apparel,” and (2) “the website I just saw included animated 

representations of apparel.” 

Mental imagery processing was measured using the scale that Schlosser (2003) developed 

to assess the degree of imagery evoked by a specific communication, as opposed to 

a person’s ability to engage in imagery. This scale incorporated the elaboration and 

vividness dimension of mental imagery (Babin & Burns, 1998) into a one-dimensional 

measure (explaining 65% of the variance in our sample). Four items (e.g., “how much 

did the web site bring concrete images or mental pictures?” and “how much did the web 
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site include features that helped you visualize a product trial?”) measured the activation 

of stored information in the production of mental images beyond what is provided by 

the stimulus and likewise, how vivid these evoked images were. In other words, the 

scale assessed the extent to which one embellished the mental representation of a 

stimulus. Mental imagery itself was not manipulated, as participants were not specifically 

instructed to imagine during the shopping task. Only the natural occurrence of imagery 

processes was measured. 

Experiential value perceptions were measured using validated items from the EVS 

developed by Mathwick and colleagues (2001) to indicate four dimensions of consumer 

experiential value: aesthetics, playfulness, consumer return on investment, and service 

excellence. The EVS measures the four dimensions by exploring seven factors: visual 

appeal (e.g., “I like the way the web site looks”), entertainment (e.g., “the web site 

doesn’t just sell products, it entertains me”), escapism (e.g., shopping from the web 

site gets me away from it all), enjoyment (e.g., “I shop form the web site for the pure 

enjoyment of it”), efficiency (e.g., “shopping from the web site makes my life easier”), 

economic value (e.g., “overall, I am happy with the web site prices”) and excellence 

(e.g., “I think of the web site as an expert in the merchandise it offers”)

The measure for re-patronage intention was created by modifying a self-report patronage 

intention scale developed by Fiore and colleagues (2005). The ability to capture the 

participants’ intentions to return to the online store (re-patronage) was enhanced by 

adding the following item: “if I am looking for certain products in the future, this online 

store is one of the first stores I will visit.” 

Table 1 presents the Cronbach’s alpha scores, descriptive statistics, and correlations of 

the above described constructs. As shown in Table 1, all of the Cronbach’s alpha scores 

for the central constructs exceeded the recommended cutoff point of .70. Table A.1 in 

the Appendix shows the detailed questions.
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Results

Manipulation Check 

The manipulation of product representation was successful in creating variance in the 

perceived dynamic scores. An analysis of variance reveals that the participants perceived 

the dynamic product representation as more dynamic than they did the static product 

representation (Mstatic = 3.89, SD = 1.50 vs. Mdynamic = 5.09, SD = 1.38; F(1,658) = 109.40, p < 

.001, r =.39). These representations were also perceived as more animated (Mstatic = 3.30, 

SD = 1.53 vs. Mdynamic = 4.73, SD = 1.37; F(1,658) = 159.57, p <. 001, r =.44). 

Direct effects 

To determine the direct effects of product representation mode on mental imagery, 

aesthetics, playfulness, consumer return on investment, excellence and re-patronage 

intention a MANOVA was conducted. Using Pillai’s trace, there is a significant effect 

of representation mode on the six dependent variables under study V=0.24, F(5,654) = 

40.71, p < .001, partial η2=.24. Separate univariate ANOVA’s on the outcome variables 

revealed highly significant treatment effects on mental imagery (F(1,658) = 161.59, p < 

.001, partial η2=.20) and aesthetics (F(1,658) = 92.71, p < .001, partial η2=.12). Significant 

effects were also found for playfulness (F(1,658) = 13.74, p < .001, partial η2=.02) and 

patronage intention (F(1,658) = 7.96, p < .001, partial η2=.01). However, a non-significant 

effect was revealed for consumer return of investment (F(1,658) = 3.03, NS). Indicating 

that the dynamic online store did not differ from the static store regarding perceived 

consumer return of investment. Table 2 provides a summary of the results. 

Table 2. Means of constructs under study by product representation mode

Static sample Dynamic sample
N = 341 N = 319

Mean SD Mean SD p
Mental imagery 3.05 0.82 3.83 0.74 ***

Aesthetics 3.97 1.20 4.84 1.13 ***

Playfulness 2.92 1.31 3.30 1.32 ***

CROI 4.47 1.03 4.33 0.97 ns

Service excellence 3.20 1.14 3.60 1.13 ***

Re- patronage 3.59 1.47 3.92 1.46 **

Note: CROI, Consumer return on investment; ns, non-significant
** p < .01, ***p < .001
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Next, to closely examine the hypothesized mediating processes of mental imagery and 

experiential value we opted for a latent variable structural equation modeling approach.

Measurement model

The hypothesized model was tested using structural equation modeling (SEM) using 

Mplus software (Muthén & Muthén, 1998). Fornell & Larcker (1981) acknowledge the 

advantage of SEM with observed constructs for parameter estimation and hypothesis 

testing in causal models. Since the proposed model is theoretically hypothesized, and all 

constructs are adapted from previous studies, the use of confirmatory factor analysis (CFA) 

and SEM is appropriate. First, all latent constructs with multiple items in this study were 

subjected to CFA. This procedure thus involved fitting a fully correlated 12-factor CFA 

model (with three experiential value dimensions as second-order constructs) containing 

25 items to the data. Preliminary analysis of the data revealed evidence of non-normality. 

The estimator used for subsequent modeling is therefore MLMV,1 a robust estimator that 

handles non-normality in the data and provides a mean-and-variance-adjusted χ2 test of 

model fit (Muthén & Muthén, 1998). Model fit was assessed using the MLMVχ2 goodness-

of-fit test, the comparative fit index (CFI), the Tucker-Lewis index (TLI), and the RMSEA, 

with recommended cutoff points of .90 for CFI and TLI and with values below .06 for 

RMSEA (Hu & Bentler, 1999).

As expected, given its sensitivity to sample size, the model χ2 value is statistically 

significant (MLMVχ2
(254) = 666.51, p < .001), but indices generated by this measurement 

model demonstrate an adequate fit with the data (CFI = .94; TLI = .93; RMSEA = .050). 

Discriminant validity is difficult to establish when working with multidimensional 

hierarchically organized constructs (as is the case with the EVS). The existence of a 

second-order-factor structure implies that the dimensions of experiential value share 

common variance (Mathwick et al., 2001). The discriminant validity of the measurement 

instrument was therefore demonstrated in two steps, beginning with the weak 

assessment of the related first-order constructs for experiential value by verifying that 

the confidence interval (± two standard errors) for each pairwise correlation estimate 

did not include the value of 1.0. In this study, each of the seven first-order constructs 

satisfies this criterion (r < .71). Secondly, the discriminant validity between the six major 

1 The MLMV is preferable to the MLM estimator because it outperforms the MLM for smaller sample 
sizes (n < 1000; see Asparouhov, 2005)
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latent constructs in the model was assessed using a constrained analysis method, 

which involves setting the correlation between two constructs in a pairwise fashion 2 

to unity (1.0) and running the model again (Anderson & Gerbing, 1988). A χ2 difference 

test on the values obtained from the constrained and unconstrained models was 

performed. The results indicate that the constructs are far from being perfectly correlated, 

thus confirming discriminant validity in all pairwise tests (p < .001). The convergent 

validity of the constructs was also examined. All items have factor loadings exceeding 

the benchmark of .5 (Steenkamp & van Trijp, 1991), and each factor loading is highly 

significant (p < .001), thus suggesting good convergent validity. 

Structural model 

The structural model was assessed as follows. First, all six constructs in the proposed 

research model were represented as latent variables. Representation mode was 

analyzed as a single-item independent variable with no measurement error. It was 

coded as a dummy variable, with ‘1’ representing dynamic product representation and 

‘0’ representing static product representation. Furthermore, as theoretical discussion 

suggests (Holbrook, 1999; Mathwick et al., 2001; Smith & Colgate, 2007), the dimensions 

of experiential value were organized hierarchically, with aesthetics, playfulness, and 

consumer return on investment operating as second-order factors. Service excellence, 

the fourth dimension, was modeled as a first-order factor. Evidence from the literature 

indicates that the existence of a second-order-factor structure implies that factors share 

common variance (Mathwick et al., 2001). Accordingly, all four dimensions were allowed 

to intercorrelate freely with each other in the structural model (r = .42 – .60). Second, 

based on the hypotheses, the mode of representation was entered as the predictor 

variable; mental imagery processing and experiential value dimensions were entered as 

mediating variables; and re-patronage intention was entered as the outcome variable. 

Structural equation modeling was performed in order to identify overall relationships 

among the constructs. All examined goodness-of-fit indices are satisfactory (MLMVχ2
(279) 

= 754.61, p < .001, CFI = .94, TLI = .93, RMSEA = .051), indicating that the proposed 

model describes the data well. The results also provide support for eight out of nine 

hypothesized relationships and the model explains 68% of the variance in re-patronage 

2 This test was performed for one pair of factors at a time (15 pairs) so that a non-significant value for 
one pair of factors would not be undetectable when testing simultaneously with several pairs having 
significant values.
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intention, thereby reinforcing confirmation of the conceptual model. The standardized 

estimated structural model is presented in Figure 4.

Hypothesis testing

As expected, the dynamic mode of representation has a positive influence on mental 

imagery processing (β = .48, p < .001; H1), thus indicating that the mix-and-match 

feature engaged consumers in higher levels of mental imagery processing than did the 

static product representations. The results also reveal that mental imagery processing 

strongly affects all four experiential value dimensions. As hypothesized, mental imagery 

processing exhibits significant positive effects on aesthetics (β = .75, p < .001; H2a), 

playfulness (β = .45, p < .001; H2b), consumer return on investment (β = .28, p < . 

001; H2c), and service excellence (β = .51, p < .001; H2d). In turn, all dimensions of 

experiential value have significant effects on re-patronage intention. As hypothesized, 

the effect of aesthetics on re-patronage intention is significant and positive (β = .33, 

p < .001; H3a). Similarly, playfulness (β = .33, p < .001; H3b) and consumer return on 

investment (β = .44, p < .001; H3c) affect re-patronage intention positively. Surprisingly, 

although service excellence has a significant influence on re-patronage intention, the 

direction of the effect is the opposite of what was predicted (β = - .16, p < .05; H3d) 3.

Testing the robustness of the model

Although the role of gender is not formally addressed by a hypothesis, the data allow us 

to test the robustness of the model by estimating the moderating effect of gender in the 

model. The effects of product representation on subsequent responses might depend on 

gender because, for example, younger women are likely to enjoy shopping for sensory 

stimulation more than their male counterparts are (Kotzé, North, Stols, & Venter, 2012). 

A multi-group analysis was conducted comparing males with females. A detailed analysis 

of the structural paths shows that the relationships did not differ between the male and 

3 This effect might be due to collinearity. Although we did not detect collinearity using conventional 
measures (VIF < 2.43; tolerance > 0.40), we did find Pearson correlation coefficients up to 0.71 for 
service excellence in the measurement model. Grewal and colleagues (2004) argue that type II error rates 
can be substantial when the correlation coefficients are between 0.6 to 0.8. Hence, we are unable to 
exclude the very real possibility that collinearity might have affected the results. In this regard, we have 
recalculated the model omitting service excellence. Both approaches yield virtually the same results with 
the only difference being that the relationships between the remaining EVS dimensions and re-patronage 
intention are slightly less intense (e.g. for playfulness β = .30 I/O β = .33).
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female groups (Δχ2(9) = 5.10, p = .83). Men appear to imagine the apparel in use to 

the same extent than females do and imagery processing does play a similar role in the 

process of value creation. Gender does also not appear to influence the relationships 

between the value dimensions and re-patronage intention. In all, the conclusions do not 

substantially vary as a function of gender. 
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Figure 4. Results for the structural model. 
 

discussion And conclusion

Prior research indicates that mental imagery processing can be evoked by various 

external stimuli (Babin & Burns, 1997; Bone & Ellen, 1992), although this subject has 

been sparsely addressed in contexts involving online stores or online product experiences. 

This study reconfirms the finding that the way in which products are represented in a 

mediated environment has a dominant influence on mental imagery processing. This 

mechanism also applies to the context of fast fashion online stores. Results of structural 

equation modeling indicate that dynamic mix-and-match technology provides Gen Y 
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consumers with sufficient cues to bring mental images of actual product interactions 

to mind, while engaging them in higher levels of mental imagery processing than static 

images do. The results also confirm the proposition of MacInnis and Price (1987) that 

the inability to examine products physically makes mental imagery an important tool for 

recreating some of the stimulation that consumers usually derive from actual product 

interaction. Although most online stores (including fast fashion stores) currently employ 

text and pictures to present product information (Lee, 2012; Scarpi, 2012) it is becoming 

increasingly evident that text and static pictures are insufficient to represent important 

experiential attributes (e.g., feel, fit, and performance) in this context. This study reveals 

that dynamic product representations in fast fashion online stores might be able to 

overcome this problem. 

Another proposition in the current study is that mental imagery processing is an 

important antecedent in the value-creation process. Although the mental imagery 

evoked generally enhances consumer shopping experiences, the model also confirms 

that each value component can be clearly delineated as a specific type of value, with 

each playing its own role in creating value during the shopping experience. With regard 

to intrinsic benefits, mental imagery stimulates an appreciation of aesthetics, in addition 

to a playful shopping experience. This result suggests that mental imagery enriches 

sensory information and makes products appear extra attractive to consumers in fast 

fashion online stores. In fact, the current results indicate that online stores are capable of 

providing a convincing amount of intrinsic value when they include dynamic interactive 

representations that arouse mental imagery. The results further suggest that mental 

imagery offers extrinsic benefits to varying degrees. The arousal of mental images of 

product interaction enhances observed service performance. In other words, enhances 

the extent to which online retailers respond promptly and capably to consumer needs 

throughout the entire shopping process (service excellence). In the same way, albeit to 

a far lesser extent, mental imagery improves perceived consumer return on investment. 

Consumers use mental imagery as part of a problem-solving approach, although far less 

extensive than as part of aesthetics and enjoyment. As demonstrated by the results of 

this study, shoppers who perceive that an online store provides interactive virtual cues 

that elicit mental imagery feel rewarded by the fun and attractiveness of these cues, 

as well as by the excellence and efficiency of the shopping experience. In other words, 

mental imagery apparently eases the constraints associated with the lack of physical 

examination, thus generating a holistic valuable experience (as suggested by Holbrook, 
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1999). The results of the current study is in line with findings in existing literature 

concerning the importance of perceived substitutability (i.e., to compensate for the lack 

of sensory inputs) as a decisive factor in online shopping experiences (Dennis et al., 

2010). 

Re-patronage intentions are positively affected by three dimensions of experiential value. 

Interestingly, two out of three important dimensions, playfulness and consumer return on 

investment, have to do with the participative role of the consumer (active value). Consumers 

are likely to pay repeat visits to online stores that offer shopping experiences that involve 

enhanced collaboration through some type of virtual and mental manipulation of objects 

or experiences. Online stores should therefore activate and engage consumers in the 

process of online value creation rather than considering them as passive recipients of brand 

identities projected by marketers. Contrary to expectations, perceived service excellence is 

a negative predictor of re-patronage intention. The existing literature apparently offers no 

explanation for this negative relationship. We argue that there might be an indication of 

collinearity, although not according to conventional tests. In the presence of collinearity, 

the estimate of service excellence’s impact on re-patronage intention while controlling 

for others might be less precise (Grewal, Cote, & Baumgartner, 2004). Any suggestion of 

a negative relationship must therefore remain exploratory pending further research. We 

suggest that there might be two separate mechanisms at stake when assessing service 

excellence. To be more precise, consumers may either appreciate service excellence due to 

hedonic features (excellent service because it provides me with enjoyment, fun, escapism) 

or due to utilitarian features (excellent service because it is fast and efficient). Future 

research that disentangles the hedonic and utilitarian dimensions of perceived service 

excellence might help explaining our finding. 

Overall, the results of this study are consistent with the findings of other studies, 

which have reported that an enhanced experience provided by interactive technologies 

results in more favorable product evaluations than static product representations (Li, 

Daugherty, and Biocca 2003; Kim and Forsythe 2010). This study adds that mental 

imagery processing aroused by image interactivity is an important underlying source of 

online experiential value perceptions. Results indicate that online interactive product 

experiences stimulate consumers’ thoughts and provide multiple consumer benefits 

more than static images do. 
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Managerial implications

In addition to the suggested theoretical contributions, this study offers several managerial 

implications. The results show that, despite the inability to make ‘real’ contact with 

the products, all sources of consumer value are pivotal in the context of fast fashion 

online shopping. The incorporation of dynamic product representations in the online 

store, thereby arousing mental images of product interaction, can enable, support, and 

direct consumers in the creation of extensive value. This suggests that the pool of online 

consumers has considerable potential for expansion, because a holistic and thereby 

more compelling shopping experience may appeal to a new group of consumers. 

Existing evidence (Scarpi, 2012) suggests that hedonically oriented consumers are more 

profitable than utilitarian consumers are. Online retailers should therefore represent their 

products in such a way as to exploit their full experiential potential, thus appealing to 

hedonic consumers. Nevertheless, consumer return on investment remains an important 

predictor of re-patronage intention. Finding the right balance between the two extremes 

is an important challenge for both academics and practitioners.

Limitations and future research

The present research is subject to several limitations that future researchers should 

consider. First, this study was limited to members of Gen Y. Individuals in this age group 

(18-35 years) differ from older individuals (e.g., Generation X) in terms of their experiences 

or proficiency in using the dynamic mix-and-match feature. Caution is therefore advised 

when generalizing the proposed model to other age groups. 

Second, the study was limited to a single product category (i.e., fast fashion), thus 

further constraining the generalizability of the results. The number of product categories 

should therefore be extended, with the goal of replicating the findings across different 

product categories. Moreover, in this study, virtual experiences were provided for apparel, 

whose dominant attributes have to do with experiences that are difficult to digitize 

(e.g., texture, fit, and feel). This type of experiential attributes might strongly invite 

consumers to imagine product trials. The potential to provoke mental imagery might 

be less important for products that are dominated by searchable attributes or digitizable 

experiential characteristics (e.g., books and USB sticks), as sensory information is less 

important for evaluating these products (Nelson, 1974).
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Third, the almost relentless stream of technological innovations provides online retailers 

with the opportunity to integrate a wide range of tools and features for showcasing their 

products (e.g., extensive zoom, video, 3D applications, augmented reality). The current 

study examines only one specific dynamic feature (i.e., mix-and-match technology). 

Future research might benefit from including other dynamic tools, thus further developing 

knowledge regarding the effect of various dynamic cues incorporated into online stores. 

In the same way, in the static condition only the effect of basic static pictures of the 

clothing items was examined. Just the presence of a model in the dynamic condition 

could have engaged participants in higher levels of mental imagery processing. Future 

research should, therefore, investigate whether showing static pictures of the clothing 

items on an actual body could be a way to arouse mental imagery processing as well. 

More research is needed to identify additional elements that arouse mental imagery 

processing since we have demonstrated in this study that engaging online shoppers 

in higher levels of mental imagery processing generally enhances consumer shopping 

experiences.

In addition, this study examines the effects of virtual product representation cues on only 

a few constructs that figure into re-patronage decisions. Additional competing models 

could be tested. Future studies should therefore investigate whether and how product 

representations and mental imagery might influence perceived ownership, frustration, 

satisfaction, or loyalty (Kamleitner, 2011; Valvi & Fragkos, 2012). Furthermore, an 

additional construct of interest could be telepresence. This concept refers to the illusion 

of ‘being there’ in a mediated environment (Kim and Biocca 1997; Steuer 1992). The 

current study focuses on mental images of experiential contact with products rather 

than on the feeling of being in a world created by the computer (as is the case with 

telepresence). However, at the same time it has been suggested that an authentic 

representation of the direct in-store experience has more relevance to online retailing 

than does telepresence (Algharabat & Dennis, 2010; Merrilees, 2005). That is to say, 

whereas telepresence reflects the illusion and transportation to other places, authencity 

refers to the extent to which virtual objects are perceived as actual objects in a sensory 

way in computer-mediated environments (Algharabat & Dennis, 2010). Future research 

should therefore also explore the perceived authenticity of the product visualization. 

To conclude, further research, both in theoretical and methodological directions, 

should reinforce the idea that research on perceived value can broaden the vision and 

understanding of online retailing as a multifaceted consuming experience.
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AbstRAct

This chapter builds upon the persuasiveness of touch in consumer settings, extending 

it to an online store environment. Recognizing that actual touch is not always feasible, 

the aim is to investigate whether interactive visual stimuli can tap into tactile perceptual 

information, thus improving understanding (i.e., perceived diagnosticity) regarding 

product attributes in an online store. In Study 1, an interface with image interactivity 

to simulate stroking gestures increased perceived diagnosticity of the experience 

attributes of a product (i.e., a scarf), as compared to a static interface using only pictures. 

Mediation analysis indicates that this effect is due to visually induced tactile sensations. 

As expected, no effects were found for search attributes, for which touch is considered 

less diagnostic. Study 2 reaffirms the importance of tactile sensations in perceived 

diagnosticity regarding experience attributes using a different product (i.e., a throw 

blanket), in addition to indicating the crucial importance of user control in invoking 

tactile sensations. In other words, Study 2 demonstrates that the ability to control over 

the interaction with the online product (instead of merely watching the product being 

moved around) is important to induce tactile sensations. Results from both studies 

indicate that, in the context of online stores, simulated tactile sensations is an important 

factor in online product understanding.
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intRoduction

Touch is inherently related to our evaluation and appreciation of many different objects 

(Yazdanparast & Spears, 2012). Our sense of touch “provides us with information about 

the world, about the shape and weight of things, about its texture and temperature, 

its verticality and stability, and many other physical properties” (Hekkert, 2006, p. 162). 

Many studies support the idea that touch is an important sensory modality for acquiring 

relevant product information and that it is therefore highly effective in influencing 

product evaluation (Grohmann et al., 2007; Peck & Childers, 2003b) and consumer 

decision-making (McCabe & Nowlis, 2003; Peck & Wiggins, 2006). This is particularly 

true with regard to products that have important tactile properties (e.g., clothing). In 

some cases, touch can even outweigh visual input (Balaji, Raghavan, & Jha, 2011), as 

when visual input is inconclusive and, for example, a leather purse feels unexpectedly 

soft and smooth. Touch is undoubtedly a powerful tool for information and persuasion 

in a retailing context. 

In online stores, however, the consumer is deprived of actual touch prior to making a 

purchase. Online consumers are thus “forced” to make their purchase decisions based 

on the visual attributes of products (Ho, 2014) and/or according to other (less reliable; cf. 

Ng, Chaya, & Hort, 2013; Szybillo & Jacoby, 1974) product-extrinsic features, including 

price, brand, and store image (Spence & Gallace, 2011). This phenomenon appears to 

explain a considerable portion of the high rate of returns in the online retailing sector, 

which can be as much as 40% in online clothing stores (De et al., 2013; Wiese et al., 

2012). For products with salient experience attributes (i.e., for which sensory input is 

important for product understanding), the inability to touch has proven a particularly 

prominent reason why consumers remain hesitant to buy these types of products online 

(Childers et al., 2001; Citrin, Jr. Spangenberg, & Clark, 2003; Iglesias-Pradas, Pascual-

Miguel, Hernández-García, & Chaparro-Peláez, 2013). Although scholars have identified 

the inability to touch as a limiting factor in online shopping, they have yet to demonstrate 

how online retailers can overcome this barrier, or at least decrease it. Optimizing the 

online product experience requires the identification of a convincing alternative for 

touch, along with its underlying mechanisms, thereby improving product understanding 

in online store environments. This article addresses this important knowledge gap. 

The primary objective of this study is to demonstrate that an interface with image 

interactivity to simulate stroking gestures can tap into tactile perceptual information, 
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thus enhancing the understanding of a product’s attributes (i.e., perceived diagnosticity). 

We build further on research showing that visual sensory input is capable of eliciting 

tactile sensations (Anema et al., 2012; Keysers et al., 2004; Klatzky, Lederman, & Matula, 

1991). This article is based on the results of two studies. Study 1 investigates whether the 

format of product presentation (i.e., static interface, interactive interface, actual product) 

influences perceived diagnosticity with regard to product attributes for which sensory 

input is important (experience attributes) or unimportant (search attributes). In addition, 

Study 1 examines whether visually induced tactile sensations might mediate this causal 

relationship. The aim of Study 2 is to replicate the results of Study 1 using a different 

product (i.e., a throw blanket), subsequently assessing the importance of user control 

in interacting with the product. Study 2 therefore includes a fourth presentation format 

that resembles the interactive interface, but which uses a video to simulate stroking 

gestures. This makes it possible to ascertain the importance of the ability to control 

the online product instead of merely watching it to induce tactile sensations, thereby 

enhancing perceived diagnosticity. 

The two studies are set out to extend the theoretical and practical understanding of 

mediated product experiences. Most current online retailers employ basic visual cues such 

as static pictures to communicate the product salient attributes (Lee, 2012; Scarpi, 2012). 

However, the Information Integration Response Model (IIRM, Smith & Swinyard, 1982) 

arguments that direct hands-on experience is superior to persuading consumers than 

indirect experience (e.g., advertising), because it is processed directly through the senses. 

Mediated product experience should, therefore, preferably be positioned closely to the 

real environment through moving towards more multisensory interactions (Klein, 2003; 

Sukoco & Wu, 2011). Considering the current technological innovations that provide 

highly realistic product visualizations in online environments (e.g., extensive zoom, video, 

3D applications, augmented reality), an online experience which offers a better mediated 

experience could also be more persuasive. Whether or not an interactive interface (i.e., 

simulating stroking gestures using rich image interactivity and high levels of user control) 

can offer a way of substituting for missing tactile information and therefore improve 

product understanding is subject to present studies. Moreover, in this paper we take 

into account that consumers’ experience with a product can range on a spectrum from 

indirect to direct, going beyond the ubiquitous dichotomous view. At the indirect anchor 

of the spectrum consumers usually use a single sense in processing product information 

(Mooy & Robben, 2002). However, simulating the consumption experience (i.e., in 
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our studies; handling the product by simulating stroking gestures) rather than simply 

representing the product should increase the use of the tactile modality in information 

processing, which, in turn, should enhance consumers’ product learning. This paper 

aims to identify different product presentation formats that impact consumers’ product 

understanding. 

theoReticAl bAckgRound

Interdependence between touch and vision, and the role of image interactivity

The human brain uses multiple sources of sensory information to form coherent and 

robust impressions of objects (Hollier, Rimell, Hands, & Voelcker, 1999). In this regard, 

vision is regarded as an exploratory option that can be used in conjunction with, or 

instead of, tactile exploration (Yazdanparast & Spears, 2012). To illustrate, the steam 

rising from a cup of tea tells something about the temperature of the cup. In a similar 

vein, Anema and colleagues (2012) demonstrate that visual stimuli are able to guide 

thinking about touch elements, thereby facilitating tactile sensations. More specifically, 

participants in their study reported feeling the sensation to the skin when visualizing what 

was depicted in a picture, even in the absence of any tactile stimulus. Further support for 

a link between touch and vision is provided by neuroscientific studies on illusory tactile 

experiences. Research involving fMRI scans reveals considerable overlap between neural 

activation in tactile simulations and that generated by actual tactile exploration (Keysers 

et al., 2004). These findings suggest that the brain may use a “visuotactile mirroring 

mechanism,” which allows for the mental simulation of touch without any actual tactile 

input (Brunyé et al., 2012; Ebisch et al., 2008). 

In the consumer literature, the absence of tactile exploration in product evaluation has 

been studied primarily in the context of advertising, including print, radio and television 

campaigns (Street & Till, 2001). Over the years, advertising studies have investigated 

multiple techniques designed to appeal to consumers’ sense of touch, including the 

use of touch-related adjectives, touch-related pictures, auditory cues relating to touch 

and instructions to imagine touch (Spence & Gallace, 2011). Examples could include 

advertising copy that reads “Silky smooth douche crème,” a picture of a feather 

(implying softness and lightness), and the instruction to “imagine holding the rough 

leather bag in your hands.” Such approaches to advertising the tactile qualities of a 
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product have proven successful in evoking the sense of touch, and they are therefore 

being increasingly used in marketing campaigns (Peck et al., 2013; Spence & Gallace, 

2011; Stephens, 2008; Street & Till, 2001). 

It is nevertheless unclear whether and how people might enact tactile simulations when 

visual stimuli are presented in an online store. Despite recent important technological 

advances (e.g., 3D technology, virtual mirror, multiple zoom levels, instructional videos), 

and despite studies on the effectiveness of these interfaces (Fang, 2012; Fiore, Kim, & 

Lee, 2005; Kim & Forsythe, 2009; Verhagen, Vonkeman, Feldberg, & Verhagen, 2014), 

the topic of inducing tactile sensations remains relatively unexplored. For example, with 

regard to zooming, De and colleagues (2013) report that the increased use of zoom 

technology to provide primarily factual information is associated with fewer returns. 

They explain this result by noting that detailed factual product-oriented information 

positively affects product understanding, which subsequently results in more realistic 

pre-purchase expectations (De et al., 2013). They do not explain, however, whether this 

increased product understanding is due to aroused tactile sensations.

Visual cues have been shown to play an important role in eliciting experiences in the 

tactile sensory modality (Anema et al., 2012). Although most online stores currently 

employ text and static images to present product information (Lee 2012; Scarpi 2012), 

providing more interactive cues and therefore more precise, vivid, accessible and realistic 

simulations of touch might activate the visuotactile mirroring mechanism to a greater 

extent than static images do. Image interactivity allows users to manipulate objects 

directly within an online environment. This results in a continuous change of graphics 

that bears a close resemblance to physical actions—as if events are occurring in the 

physical world (Schlosser, 2003). An interface that uses image interactivity to simulate 

stroking gestures could therefore be expected to activate spontaneous tactile simulations 

that conceptually represent the act of touching the object that is being depicted, thus 

rendering the simulated tactile experience rich enough to drive tactile sensations 

(Brunyé et al., 2012). The ShoogleIt (see Figure 14) is one example of an advanced image 

interactivity interface. Such new, interactive, digital ways of representing objects have 

been proposed for bringing the digital experience of products closer to reality (Padilla & 

Chantler, 2011; Wu et al., 2011).

4 An interactive example is available at http://www.shoogleit.com/2622-0_NOORA-sjaal
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Figure 1. Screenshot of the interface using image interactivity  

to simulate stroking gestures

 

Perceived diagnosticity of experience attributes and search attributes

The extent to which a retailer can provide consumers with adequate (sensory) product 

information in order to enhance product understanding has been recognized as one 

of the most important determinants of successful online retailing performance (Dennis 

et al., 2010; Jiang & Benbasat, 2004; Ramanathan, 2010; Verhagen et al., 2014). 

The perceived helpfulness of information gathered in helping make informed product 

decisions—“perceived diagnosticity” (Kempf & Smith, 1998)—is critical to the value 

of a product experience. Smith and Swinyard (1982) proposed the IIRM theory which 

outlines the processes by which indirect and direct experiences affect consumer learning. 

Basically, this model predicts that when consumers can directly experience the product, 

they will be more inclined to accept the information collected through the multi-sensorial 

experience. Wright and Lynch (1995) refined this discussion. In their Media Congruence 

Hypothesis the authors posed that direct experience is superior in communicating 

experience attributes but not in communicating search attributes. This hypothesis was 
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supported by multiple studies (McCabe & Nowlis, 2003; Micu & Coulter, 2012; Mooy 

& Robben, 2002). The distinction between search attributes and experience attributes 

relates to the extent to which consumers can evaluate products or their attributes prior to 

use (Nelson, 1970, 1974; Weathers, Sharma, & Wood, 2007). As research has suggested 

that perceived diagnosticity may depend on the type of attribute (Jiang & Benbasat, 

2004; Nelson, 1974; Wright & Lynch Jr. 1995), we distinguish between the perceived 

diagnosticity of search attributes and that of experience attributes. 

Search attributes are aspects about which information is conveyed most effectively 

through second-hand sources (Jiang & Benbasat, 2004). Examples of search attributes 

include price, measurements, and number of calories. Before using a product, consumers 

believe that there is a reliable link between an observable search attribute and a desired 

benefit or outcome of the product (Wright & Lynch Jr. 1995). A physical hands-on 

experience is unlikely to cause any significant improvement in the adequacy of product 

judgments based on these attributes. In such cases, sensory information appears to be 

less important (Weathers et al., 2007). There is therefore considerable consensus among 

researchers that online stores are best suited to communicate information on search 

attributes (Citrin et al., 2003; McCabe & Nowlis, 2003; Weathers et al., 2007). 

In contrast, experience attributes can be verified only by (limited) actual use of the product, 

as they concern subjective experience (Wright & Lynch Jr. 1995). When considering such 

product attributes as fit, feel, taste, and performance, consumers feel a greater need 

to experience the product directly (Weathers et al., 2007). Consumers perceive a far 

less reliable link between the information that is available before use and the benefits 

or outcomes that are experienced later (Wright & Lynch Jr. 1995). The inferences that 

consumers make according to sensory information that they have gathered on their 

own are likely to be more reliable inferences than are those based on exposure to claims 

obtained through secondhand sources (Micu & Coulter, 2012; Nelson, 1974; Wright 

& Lynch Jr. 1995). Credible (i.e., sensory) information about experience attributes thus 

plays a critical role in online buying decisions. This presents a challenge. 

We propose that an interface using image interactivity to simulate stroking gestures could 

provide the tactile information needed for adequate product understanding, as it could 

be expected to represent the act of touching. The interactive cues generate an impressive 

presentation of the product’s attributes that facilitates the learning and understanding 
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processes of users (Jiang & Benbasat, 2004). However, tactile information may be useful 

for understanding only some particular attributes of a product (Wright & Lynch Jr. 1995). 

The benefits of image interactivity might therefore depend on whether consumers must 

evaluate a product’s search attributes or its experience attributes. Research suggests that 

search attributes are easily conveyed by indirect product experiences (Micu & Coulter, 

2012; Sukoco & Wu, 2011). Sensory stimuli appear to play a secondary role in product 

evaluation of search attributes (Cervellon & Carey, 2014; McCabe & Nowlis, 2003), thus 

touch will be perceived as relatively non-diagnostic when assessing search attributes in 

an online store. Therefore, it is expected that indirect product experiences—regardless 

whether the presentation format is static of interactive—have the potential to provide 

salient and credible search attributes information to consumers, which can result in strongly 

held beliefs comparable with those resulting from hands-on product experiences. On the 

contrary, we hypothesize that an interactive interface will be perceived as diagnostic 

when evaluating experience attributes, given that image interactivity conveys tactile 

information on these attributes, in contrast to static interfaces, which do not convey 

such information. Moreover, an interactive interface may sufficiently capture experience 

attributes in such a way that actually touching the product would not necessarily provide 

more information. Our first hypothesis is as follows:

H1   For (a) experience attributes, an interface using image interactivity to simulate 

stroking gestures leads to greater perceived diagnosticity than does an interface 

using only static images, with actual stroking gestures being equally diagnostic. 

For (b) search attributes, the presentation format does not influence perceived 

diagnosticity. 

Tactile sensations as a mediator

As mentioned before, the IIRM (Smith & Swinyard, 1982) proposes that direct 

experiences are superior to indirect experiences. The rationale behind this model is that 

an indirect experience is provided by a biased source of information, thus giving rise to 

weak attribute beliefs. In contrast, an individual’s personal experience with a product 

will establish a strong belief base because hands-on experience is processed directly 

through the senses. Message acceptance will be higher since the validity of one’s own 

senses is rarely questioned (Fishbein & Ajzen, 1975). Consumers who gain information 

through direct experience are less likely to engage in counterarguing, source derogation 



68

and message rejection (Hoch, 2002; Smith & Swinyard, 1982). In other words, people 

typically trust themselves more than they trust sources with clearly vested interest. 

However, Mooy and Robben (2002) are one of the first authors who defined consumers’ 

product experience as a spectrum, ranging from indirect to direct. The authors state that 

by increasing consumer interaction with the product, the number of relevant senses 

during information processing is increased, which in turn can result in more strongly 

held beliefs. In this study, image interactivity technology that simulates stroking gestures 

might provide consumers with information resembling direct experiential tactile contact 

with products—as if it is a real experience (Wu et al., 2011). More important, rich visual 

sensory input can activate the same areas into the brain than those that are activated by 

equivalent real world experience (Keysers et al., 2004). Thus, the positive effect of image 

interactivity on perceived diagnosticity for experience attributes is likely due to visually 

induced tactile sensations, as these sensations are expected to be an additional credible 

(sensory) source of information. Conversely, tactile sensations are unlikely to play a role 

in product understanding based on search attributes because indirect experiences are 

able to efficiently communicate credible search attribute information (Micu & Coulter, 

2012). The following hypothesis is based on this reasoning:

H2   For (a) experience attributes, tactile sensations mediate the relationship between 

the level of image interactivity and perceived diagnosticity. For (b) search attributes, 

tactile sensations have no mediating effect. 

study 1

Method

Design and participants. Study 1 employed three formats of product presentation (static 

interface, interactive interface, actual product) in a between-subjects design. Given 

that the experimental product (a scarf) was chosen from a women’s collection, only 

female participants were selected, in order to eliminate gender-specific preferences for 

the product. Besides, women are likely to suffer the most when tactile information is 

lacking as women more likely than men base their judgments on sensory perceptions 

(Schifferstein, 2006). Accordingly, 66 female (Mage = 21.8, SDage = 1.92) undergraduates 

participated in a 20-minute experiment conducted in a controlled laboratory environment. 
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All participants received a participation fee of € 5. 

Materials and procedure. A scarf was selected as the stimulus in this study as research has 

consistently shown that apparel is clearly a product category with characteristics that are 

best explored by touch (Grohmann et al., 2007; Jansson-Boyd, 2011). A pretest among 

56 female students (Mage = 22.29, SDage = 2.34) was conducted in order to determine the 

salient product attributes of a scarf. Through a free-elicitation assignment, participants 

were asked to list product attributes that they considered important to consider when 

purchasing a scarf. Most of the participants (93%) listed both search and experience 

attributes, implying that tactile input is diagnostic in the evaluation process, thus 

verifying that a scarf would be an appropriate product for the purposes of this study. 

The most frequently mentioned attributes were color, shape, length, material, warmth, 

softness, and thickness (30-80% of the participants). Each of these product features 

was characterized as either an experience attribute (i.e., material, warmth, softness, 

thickness) or a search attributes (i.e., color, shape and length) and used in the main study. 

For the main study, we created two mediated product presentation formats and one 

direct product presentation format. For the mediated formats, two web pages of a 

fictitious online store were designed. In the static interface format (www.static.uasurvey.

be), the product was displayed on a web page containing pictures of the scarf and of 

its details. In the interactive interface format (www.dynamic.uasurvey.be)5 the scarf was 

displayed on a web page in the same way as in the static interface condition, with the 

only difference being that users were able to use the mouse to modify the form of the 

product. Using ShoogleIt open source software (Padilla & Chantler, 2011), an interactive 

display of the scarf was created. As a result, the image interactive interface allowed 

users to move the fabric of the scarf by dragging it with the mouse, thereby simulating 

stroking gestures. Finally, in the actual product format, participants were physically able 

to examine and touch the actual scarf. To provide written product information that was 

identical to that provided in the mediated formats, a product label containing a written 

description similar to the description on the web page was attached to the scarf. 

Participants were invited to visit a lab individually, where they were seated at a table in 

front of a Dell computer monitor. Potential intervening variables were kept constant, 

including web browser (Chrome 31.0.1650.63 m), Internet connection speed, screen 

5 The look and functionality of the website may differ from what the participants saw, due to type of 
device, web browser, Internet speed, and resolution.
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resolution (1920 by 1080 px), and instructions. Participants were randomly assigned to 

one of the three presentation formats. To ensure that all participants were sufficiently 

involved in the evaluation task, they were offered the option of participating in a prize 

drawing (instructions are provided in Appendix B). This created a relevant product 

evaluation situation, in which participants had to determine whether they considered 

the scarf worthy/valuable enough to participate in the prize drawing. Participants were 

subsequently instructed to evaluate the product for 90 seconds using the interface 

on the website or by taking the scarf out of the drawer (thus ensuring touch). After 

examining the product, participants completed a questionnaire containing measures 

relating to the dependent variables and control variables of the study. After completing 

the questionnaire, participants were debriefed and thanked. 

Measures

Manipulation check

To verify the manipulation of image interactivity, participants were asked to rate perceived 

image interactivity according to five items (i.e., “The display of the scarf on the website 

was… dynamic, controllable, customizable, passive, responded to my actions”; α = .86, 

M = 4.87, SD = 1.15). 

Dependent variables

Tactile sensations6 were measured according to four items adapted from Peck et al., 

(2013): “When evaluating the scarf…” (1) “I felt that I could examine the texture of the 

scarf;” (2) “I could imagine moving my fingers on the scarf;” (3) “I felt as if the scarf was 

in my hands;” (4) “I felt as though I could hold the scarf” (α = .78, M = 4.27, SD = 1.38). 

Perceived diagnosticity was measured at the attribute level rather than at the product 

level. Therefore, perceived diagnosticity was measured across the scarf’s salient search 

attributes (i.e., color, length, and shape), as well as across its prominent experience 

attributes (i.e., material, warmth, thickness, and softness). We asked participants, “To 

what extent did this shopping experience enable you to judge Attribute X?” (Jiang & 

Benbasat, 2004). The first three items were averaged in order to calculate a measure of 

perceived diagnosticity for search attributes (α = .68, M = 5.34, SD = 0.92), and the last 

6 The variables perceived interactivity and tactile sensations were measured only in the mediated 
conditions, as it would make no sense to measure these variables in the condition in which participants 
could actually touch the product.
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four items were averaged to produce a measure of perceived diagnosticity for experience 

attributes (α = .80, M = 4.77, SD = 1.12). All constructs were measured using 7-point 

Likert scales ranging from 1 (strongly disagree) to 7 (strongly agree). 

Control variables

We also included the person’s need for touch (NFT) as a control variable, given that 

people with a greater predilection for tactile information could potentially perceive an 

interactive interface that simulates stroking gestures as more (or less) diagnostic than 

would those with lower NFT. Participants were asked to complete the 12-item NFT scale 

(α = .88, M = 5.72, SD = 0.77) developed by Peck and Childers (2003a) along a 7-point 

Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree). Further, Internet 

experience and frequency of online shopping could be expected to play a role as well. 

People who are more skilled in using the Internet and/or shop frequently online are likely 

to find it easier to handle complex interfaces and thus to consider them more diagnostic 

for product understanding. We therefore measured Internet experience (“How often 

do you use the Internet?”) on a scale ranging from 1 (not at all) to 6 (multiple times 

a day) and online shopping frequency (“How often do you purchase products/services 

online?”) on a scale ranging from 1 (never) to 8 (daily). 

Results

Manipulation check

The manipulation of image interactivity was successful. Analysis of variance reveals that 

the participants perceived the interface using image interactivity to simulate stroking 

gestures as significantly more interactive than they did the interface using only static 

images (Mstatic = 4.08, vs. Minteractive = 5.63; t(41) = -5,94, p < .001, r = .68). 

Perceived diagnosticity of product attributes

We used ANCOVA in order to examine how the presentation format affected the 

perceived diagnosticity of experience attributes, taking into account the control variables. 

According to the results, the product presentation format had a highly significant effect 

on the perceived diagnosticity of experience attributes after controlling for the effects 

of NFT, Internet experience and shopping frequency (F(2,60) = 13.34, p < .001, partial η 2 
= .28). Post hoc comparisons using the Bonferroni test indicated that participants who 

had been exposed to an interface using image interactivity to simulate stroking gestures 
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reported significantly higher perceived diagnosticity for experience attributes (M = 4.90, 

SE = 0.20) than did participants who had been exposed to an interface using only static 

images (M = 3.97, SE = 0.19; p < .01). As hypothesized, we observed no significant 

difference between participants who used the interactive interface and those who 

could actually touch the scarf with regard to the perceived diagnosticity of experience 

attributes (M = 5.36, SE = 0.19; NS; see Figure 2A). Further, Internet experience was 

significantly related to perceived diagnosticity of experience attributes (F(2,60) = 5.00, p < 

.05, partial η 2 = .08). 

For search attributes, we conducted ANCOVA with the three presentation formats as the 

independent variable, the perceived diagnosticity of search attributes as the dependent 

variable and NFT, internet experience and shopping frequency as control variables. 

The results indicate that presentation format had no significant effect on perceived 

diagnosticity (F(2,60) = 3.11, NS, see Figure 2B) and none of the control variables were 

significantly related to perceived diagnosticity of search attributes (F(1,60) < 1.46, NS). 

These results provide support for H1a and H1b. 

(A) Mean diagnosticity experience att. (B) Mean diagnosticity search att.(A) Mean diagnosticity experience att.       (B) Mean diagnosticity search att. 

    

Figure 2. Mean and 95% confidence interval of perceived diagnosticity for (A) experience 

attributes and (B) search attributes, by presentation format 
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Figure 2. Mean and 95% confidence interval of perceived diagnosticity  

for (A) experience attributes and (B) search attributes, by presentation format
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Testing the mediation effect of tactile sensations

To determine whether the level of image interactivity affects the perceived diagnosticity 

of experience attributes due to increased tactile sensations, we conducted mediation 

analysis according to the procedure proposed by Preacher and Hayes (2008). The results 

are presented in Figure 3. We included NFT, Internet experience, and online shopping 

frequency in the mediation model as control variables. As expected, the results revealed 

a significant indirect bootstrap (5000 samples) effect (B = .34, SE = .21, 95% CI =0.014 

– 0.888). The level of image interactivity had a significant effect on tactile sensations (B 

= 1.37, SE = 0.39, t = 3.48, p < .01) which was subsequently predictive of perceived 

diagnosticity (B = 0.25, SE = .12, t = 2.13, p < .05). The total effect of image interactivity 

on perceived diagnosticity was significant (B = 0.89, SE = 0.30, t = 2.98, p < .01). 

Consistent with the requirements for indirect-only mediation (Zhao, Lynch Jr. & Chen, 

2010), the direct effect of image interactivity on perceived diagnosticity was reduced to 

non-significance after controlling for the effect of tactile sensations (B = .54, SE = .32, 

t = 1.67, NS). Furthermore, Internet experience (B = 1.07, SE = 0.45, t = 2.39, p < .05) 

and online shopping frequency (B = 0.27, SE = 0.13, t = 2.09, p < .05) were significantly 

related to the perceived diagnosticity of experience attributes. Because experienced 

Internet users and frequent online shoppers probably have a better understanding of 

complex online interfaces, they are likely to consider mediated product experiences 

more helpful than do inexperienced Internet users/shoppers. In contrast, NFT had no 

significant effects (B = - 0.11, SE = .19, t = - 0.61, NS).

 

Perceived diagnosticity 
of experience attributes 

Tactile sensations 

1.37** 0.25* 

0.55NS 

Note. Total effect= .89*, Indirect effect = .34¥ , Adj. R2=.32, F5,37= 4.92**; Unstandardized estimates are shown. 
*p≤.05,**p<.01, ***p<.001, ¥ = significant indirect effect, NS = Not significant. a Only the mediated product 
experiences (static=0, interactive=1) were included in the analysis as tactile sensations were only measured when 
actual touch was unavailable. 
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Figure 3. The mediation model of tactile sensations between product presentation  
format and perceived diagnosticity
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To examine search attributes, we again followed the procedure developed by Preacher 

and Hayes (2008) to test the significance of tactile sensations as a mediating variable, 

controlling for Internet experience, online shopping frequency, and NFT. The bootstrap 

procedure (5000 samples) detected neither direct effects (B = -.06, SE = 0.28, t = -0.22, 

NS) nor indirect effects (B = .33, SE = .21, 95% CI = -0.014 – 0.814), thus confirming 

our expectations that touch would be perceived as non-diagnostic for search attributes. 

In summary, the effect of image interactivity on perceived diagnosticity was thus 

mediated by tactile sensations for experience attributes, but not for search attributes, 

thus confirming H2a and H2b. 

Discussion

The results of Study 1 indicate that exposure to an interactive interface using image 

interactivity to simulate stroking gestures generates greater perceived diagnosticity for 

experience attributes than does a static interface. Mediation analysis reveals that this 

effect is due to simulated tactile sensations. Furthermore, people using an interactive 

interface experience a level of perceived diagnosticity of experience attributes similar to 

that of people who actually touch the product. 

Our results indicate that touch is less important for search attributes, as the analysis failed 

to reveal any significant direct or indirect effects. As expected, and in line with previous 

studies (Weathers et al., 2007), information on search attributes can be communicated 

successfully in online stores regardless of how the product is represented. This result also 

confirms the idea that direct product experiences are not always superior to mediated 

product experiences for communicating product information (Wright & Lynch Jr. 1995). 

It nevertheless remains unclear whether direct manipulation (and thus control of) 

products in online stores is necessary in order to produce tactile sensations and increase 

the perceived diagnosticity of experience attributes. It could be that a video simulating 

stroking gestures would suffice. Additionally, because the static condition in Study 1 did 

not provide information about moving fabric, we cannot rule out the perception of this 

information as an alternative explanation for the effects found. One objective of Study 

2 is therefore to test whether having control over interaction with the product (a crucial 

element of interactivity) plays a critical role in evoking tactile sensations and perceived 

diagnosticity for experience attributes, or whether watching a video simulating stroking 

gestures would suffice. Another objective is to provide further delineation for the 

relationship between image interactivity, tactile sensations, and perceived diagnosticity 



The effect of sim
ulating stroking gestures on product understanding

3

75

for experience attributes. Given that the results of Study 1 confirm that touch is non-

diagnostic for search attributes, Study 2 focuses solely on experience attributes.

study 2

The effect of user control

The concept of user control is intertwined with interactivity. User control refers to the 

potential of users to modify their environments. It has been conceptualized as a key 

component of interactivity (Klein, 2003; Steuer, 1992). In brick-and-mortar consumer 

settings, consumers have high levels of control over the ways in which they interact with 

products. For example, they can select what to touch, for how long, and in what order. 

In contrast, in highly mediated product experiences such as watching a video, active 

user control is limited to using the play and stop buttons (Klein, 2003). Nevertheless, 

in mediated environments that offer consumers extensive options for customizing their 

browsing experiences, the malleability of the environment allows consumers to select 

the product information that is most relevant to their informational needs and interests 

(Lee, Li, & Edwards, 2012; Liu & Shrum, 2002). As stated by Hutchins and colleagues 

(1985), direct manipulation results in feelings of directness. Direct manipulation (as 

made possible through ShoogleIt and similar forms of software) provides immediate 

and intuitive feedback. In other words, it readily transforms the thoughts of users into 

physical action. The system outputs are easy for users to interpret, thus diminishing 

the distance (Hutchins et al., 1985; Jiang & Benbasat, 2004). Direct manipulation also 

generates a qualitative feeling of direct engagement with control of the objects. In other 

words, it creates a feeling of “first-personness” (Hutchins et al., 1985), in which users 

feel as if they are interacting with the objects of their interest, and not with a program or 

a computer. Given that consumers associate direct product experiences with high levels 

of control, they might perceive environments in which they have greater active control 

as less mediated. Accordingly, we propose the following hypothesis:

H3   Actual touch and an interface using image interactivity to simulate stroking 

gestures results in significantly greater perceived user control than does either a 

video interface or an interface using static images. 
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User control and tactile sensations

Touch is the major mechanism through which consumers manipulate objects (Peck et 

al., 2013). That is to say, consumers actively control tactile feedback at a fingertip by 

deciding where and how to move that finger around an object’s surface. Daugherty 

et al., (2008) suggest that it is the high level of user control that positions a virtual 

experience similarly to direct experience. Simulated tactile sensations are therefore most 

likely aroused when the virtual experience closely mimics the direct experience (Keysers 

et al., 2004), thus involving high levels of user control. This level of control is not simply 

a representation of the product, but rather a simulation of the consumption experience 

(i.e., handling the product) (Daugherty et al., 2008). Moreover, the IIRM (Smith & 

Swinyard, 1982) positions that direct experiences are less subjected to counterarguing 

because the consumer lacks the vested interest normally attributed to external sources. 

Following this rationale we predict that high levels of user control are more likely to 

simulate the objective, non-partisan nature of direct experiences, probably enhancing 

tactile sensations, thereby increasing the perceived diagnosticity of experience attributes. 

This leads to the following hypothesis:

H4   Higher levels of user control generate greater tactile sensations, resulting in 

increased perceived diagnosticity for experience attributes. 

 

The proposed research model of Study 2 is presented in Figure 4. 

Design and procedure

Study 2 employed four product presentation formats (static interface, interactive 

interface, video interface, and actual product) in a between-subjects design. In this study, 

we selected a throw blanket as the product stimulus. There were several reasons for 

choosing this product. First, a throw blanket represents a product for which tactile input 

is diagnostic. Consumers buy a throw blanket mainly for its salient tactile attributes. 

The tactile sensation should give consumers information about weight, texture and 

softness in order to assess its functioning. Second, by choosing a product other than 

apparel we intend to establish greater generalizability. To vary the level of control, we 

designed four product presentation formats. In addition to using web pages similar to 

those created in Study 1 for the static (www.photo.uasurvey.be) and interactive (www.

shoogle.uasurvey.be) formats, we designed another web page to represent the video 
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(www.video.uasurvey.be) format. In addition to pictures of the throw blanket and some 

of its details, the web page also contained a video that simulated stroking gestures. 

As in Study 1, only female participants were eligible, in order to eliminate gender-

specific preferences for the product. Accordingly, 97 female (Mage = 21.2, SDage = 2.62) 

undergraduates were selected to participate in a 20-minute experiment. Each participant 

received a participation fee of € 7. Participants were randomly assigned to the four 

presentation formats. 
 

NFT 

Internet exp. 

Shopping freq. 

Product  
presentation  

formats 
(treatment) 

  

  

Pictures 

Video 

Image 
interactivity 

Actual 
product 

Tested in ANOVA 

Perceived diagnosticity 
of experience attributes 

Level of user  
control 

Tactile sensations 

Tested using mediation procedure (Preacher & Hayes, 2008) 

Figure 4. Proposed conceptual model Study 2

The procedure was identical to Study 1, except for the measure of user control. To 

measure user control, participants were asked to indicate the extent to which they 

agreed or disagreed with the following 7-point Likert items: (1) “I felt that I had a great 

deal of control over my experiences with the throw blanket;” (2) “While evaluating the 

throw blanket, my actions determined the kind of experience I had;” (3) “I was able to 

control the throw blanket in my own way;” (4) “I was able to control the interaction 

with the throw blanket (based on Yoo, Lee, & Park, 2010; α = .89, M = 4.32, SD = 

1.42). Tactile sensations (α = .76, M = 3.86, SD = 1.23) were measured according to the 

same items used in Study 1. Because the results of Study 1 confirmed that touch was 

non-diagnostic for search attributes, we focused solely on the perceived diagnosticity 
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of experience attributes. The salient experience attributes of the throw blanket were 

warmth, thickness, softness, and flexibility. These four items were averaged to produce 

a measure of perceived diagnosticity for experience attributes (α = .92, M = 3.98, SD = 

1.32). See Table B.1 in Appendix B for the descriptive statistics of the measures.

Results

User control

We conducted ANCOVA with the four product-presentation formats as the independent 

variable, perceived user control as the dependent variable and NFT, Internet experience 

and shopping frequency as control variables. The results revealed a significant main effect 

for perceived user control (F(3,89) = 25.19, p < .001, partial η 2 = .46) after controlling for 

the effects of NFT, Internet experience and shopping frequency. Participants obviously 

reported the highest levels of control when they could actually touch the product (M = 

5.72, SE = .22). Participants exposed to an interface using image interactivity to simulate 

stroking gestures during product evaluation also reported relatively high levels of user 

control (M = 4.69, SE = .23). The level of user control dropped considerably when tactile 

information was limited because the product was presented through an interface using 

only static images (M = 3.59, SE = 0.22). When tactile information was presented through 

a video, the perceived level of user control was the lowest (M = 3.30, SE = .22). As 

expected, post hoc comparisons using the Bonferroni test indicated that the interactive 

interface elicited more feelings of control than did the interface using video (p < .001) 

or static pictures (p < .01). These results, which support H3, are presented in Figure 5. 
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Figure 5. Mean and 95% confidence interval of user control by presentation format 
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Testing the mediation effect of tactile sensations

The manipulation of the level of image interactivity was successful in creating variance in 

the scores for perceived user control. It was therefore possible to use these scores as the 

independent variable, given our particular interest in the effect of user control on tactile 

sensations7. In order to determine whether having control plays a critical role in evoking 

tactile sensations and perceived diagnosticity or whether watching a video simulating 

stroking gestures might suffice, we conducted mediation analysis according to the procedure 

developed by Preacher and Hayes (2008). Internet experience, online shopping frequency, 

and NFT were included in the mediation model as control variables. The mediation effect 

of tactile sensations between user control and perceived diagnosticity is presented in Figure 

6. The results reveal a significant, indirect bootstrap (5000 samples) effect (B = .15, SE = 

.06, 95% CI = 0.057 – 0.306). The results indicate that user control had a significant effect 

on tactile sensations (B = .38, SE = 0.11, t = 3.43, p < .01), which subsequently predicted 

perceived diagnosticity (B = .40, SE = 0.11, t = 3.70, p < .001). The total effect of user control 

on perceived diagnosticity was significant (B = .21, SE = 0.11, t = 1.99, p = .05), although 

the direct effect of control on perceived diagnosticity was reduced to non-significance (B = 

.06, SE = 0.11, t = 0.56, NS) after controlling for the effect of tactile sensations. This result is 

consistent with the requirements for indirect-only mediation (Zhao et al., 2010). None of the 

three control variables had significant effects (all p values > .05), and they are not discussed 

further. These results confirm H4, which stated that user control predicts tactile sensations, 

thereby increasing the perceived diagnosticity of experience attributes.

Discussion 

Consistent with our predictions, participants who experienced high levels of user 

control reported more tactile sensations, which subsequently increased the perceived 

diagnosticity of experience attributes. If the level of control that a user can exert over 

products plays a critical role in generating tactile sensations, the direct manipulation of 

online products through image interactivity is likely to be essential for producing tactile 

sensations. The video simulating stroking gestures proved less efficient. Actually, an 

unexpected but interesting result occurred in the video experience condition. Participants 

reported very little control over the video product experience, even less control than 

7 Although the results were virtually the same when the four presentation formats were inserted as 
independent variable, we chose user control as the variable of interest.
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participants exposed to the static product experience (although not significant but an 

obvious trend is present). As argued by Mooy and Robben (2002), a typical reaction 

of consumers when the real thing is close, is that they expect to be able to handle 

it. In the present study, the video might have aroused such an unsatisfying yearning 

to interact with the product (because it was so close). Participants were passively 

subjected to the additional ‘moving’ information that could have created a feeling of 

“third-personness”. The static condition, on the other hand, did apparently not arouse 

an unsatisfying yearning to interact with the product (because it was unreachable), so 

participants felt less submissive. Virtually acting on a product and deciding when, where, 

and how to explore the product (first-personness) is thus highly effective in stimulating 

a consumer’s sense of touch. In other words, establishing a direct and active connection 

with the virtually touched product (and not merely being a passive spectator) provides an 

important dimension to the tactile sensations when exploring products online, thereby 

enhancing the perceived diagnosticity of experience attributes. 

 

Note.  Total effect= .21*, Indirect effect = .15¥ ,Adj. R2=.20, F5,65= 4.44**; Unstandardized estimates are shown. 
*p≤.05,**p<.01, ***p<.001, ¥ = significant indirect effect, NS = Not significant; aOnly the mediated product 
experiences (static=0, video=1, interactive=2) were included in the analysis as feelings of touch were only measured 
when actual touch was unavailable. 
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Figure 6. The mediation model of tactile sensations between user control  
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geneRAl discussion

Touch has been shown to play a vital role in consumer decisions regarding products 

(Grohmann et al., 2007; Jansson-Boyd, 2011; Peck et al., 2013). In online stores, however, 

consumers are limited in the number of tactile inputs available for product evaluation. 

This paper builds on research focusing on tactile perceptual information provided through 
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the sense of vision, extending it to the online shopping environment. With the help of 

ShoogleIt software, we designed a product display using image interactivity to simulate 

stroking gestures, in order to provide consumers with tactile information in a mediated 

environment. Our results indicate that such an interactive interface seems to offer a more 

intuitive way of substituting for missing tactile information in a number of respects. 

First, consistent with previous studies (Anema et al., 2012; McKenzie, Poliakoff, Brown, 

& Lloyd, 2010), visual stimuli are able to guide thinking about touch elements, which 

subsequently facilitate tactile sensations. In our study, individuals exposed to an interactive 

interface and those exposed to a static interface both reported some tactile sensations 

(i.e., the sensation that they could hold, move their fingers across, and examine the 

texture of the depicted object). In line with our expectations, however, the interface 

using image interactivity to simulate stroking gestures generated notably higher tactile 

sensations, as compared to the static interface. 

Furthermore, the interactive interface in our study served an informational function 

for experience attributes, but not for search attributes. For search attributes, tactile 

simulations did not necessarily enhance product understanding. This result confirms the 

idea that direct product experiences are not consistently superior to indirect experiences 

(Smith & Swinyard, 1988; Wright & Lynch Jr. 1995). Nevertheless, tactile information 

has been shown to play an important role when evaluating the experience attributes of 

products (Nelson, 1974). Our results suggest that an interface using image interactivity 

to simulate stroking gestures can provide relevant information about experience 

attributes (e.g., softness, thickness), and that this information is likely to be perceived as 

highly diagnostic during product evaluation in online stores. Tactile sensations have been 

shown to mediate this relationship. One particularly exciting finding is that the effects of 

image interactivity simulating stroking gestures on perceived diagnosticity do not seem 

to significantly differ from those of actual touch. 

Next, the results from Study 2 suggest that user control is a crucial key concept in 

consumers’ perceived diagnosticity of experience attributes. The level of control that 

users can exert over objects has been identified as an important predictor of tactile 

sensations. The direct manipulation of an online object through image interactivity is 

necessary in order to produce tactile sensations. In our study, a video simulating stroking 

gestures proved less effective in generating tactile sensations. In turn, tactile sensations 

predict the perceived diagnosticity of experience attributes. These results are in line with 

previous studies (e.g., Kempf & Smith, 1998; Wright & Lynch Jr. 1995), which have 
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consistently reported a positive relationship between hands-on product trials and the 

perceived diagnosticity of experience attributes. 

Theoretical and managerial implications

This study makes important theoretical contributions. First and foremost, the findings 

lend empirical support to the predictions of Wright and Lynch’s (1995) Media Congruence 

Hypothesis. Drawing further upon the IIRM, Wright and Lynch (1995) hypothesized that 

direct experience was generally superior in communicating product information on 

experience attributes. As hypothesized, we found evidence for a direct experience effect 

on product learning for experience attributes but not for search attributes. In this way, 

we contribute to the established link of media type to belief strength, as we confirm that 

processing information directly through the senses results in a much stronger belief base 

for experience attributes. While, on the other hand, valid search attribute information 

can be inferred from mediated sources because source credibility is less questioned when 

it concerns search attributes. 

Our results also help to extend the findings of (fading) boundaries between indirect and 

direct product experiences (Jiang & Benbasat, 2004; Mooy & Robben, 2002). That is, we 

further support the idea that product experience should be conceptualized as a spectrum 

rather than a dichotomy. By positioning mediated experience closely to the real thing by 

rendering the simulated tactile experience rich enough to drive tactile sensations led to 

higher degrees of product learning for experience attributes. Through increasing direct 

experience in a mediated environment, additional senses (more specifically the sense of 

touch) became more relevant in the shopping experience, which seems to offer consumers 

an additional credible source of information. As such, and recognizing the growth of 

innovative online product presentation formats, simulating tactile sensations seems a viable 

conceptual extension to the research field, making the online world increasingly tangible. 

One important managerial implication following from the results obtained in the current 

study is that employing an interactive interface that can simulate tactile movements (e.g., 

ShoogleIt) can be especially useful for communicating about products with predominantly 

touch-related experience attributes. As demonstrated in our study, an interface that uses 

image interactivity to simulate stroking gestures can provide detailed tactile information, 

thereby substituting for missing tactile information in online shopping environments. This 

improves product understanding, which is an important determinant of successful online 

retailing (Dennis et al., 2010; Ramanathan, 2010). Interestingly, Kim and Lennon (2000) 
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demonstrate that the amount of product information has a positive effect on purchase 

intent (Kim & Lennon, 2000). In this regard, it seems plausible to expect that enhancing 

the perceived diagnosticity of product attributes would also increase purchase intentions. 

The potential financial benefits of implementing the interactive interface in online stores 

should be investigated. Next, for products with mainly search attributes, however, the 

costs associated with implementing such image-interactive product presentations might 

outweigh the benefits, as the information that they convey contains no more detail on this 

type of attributes than does that conveyed by interfaces based on static images. For this 

reason, before adopting image interactivity, online retailers should verify the nature of the 

attributes on which consumers are most likely to base their product evaluations. 

Second, drawing on transaction data from an online clothing retailer, De and colleagues 

(2013) indicate that the use of a zoom function to provide detailed, factual, product-

oriented information has a positive effect on product returns (i.e., it decreases the rate of 

product returns). Investing in technologies that provide additional factual product-oriented 

information (e.g., an interactive interface that simulates stroking gestures) could thus also 

help to reduce returns. On the other hand, however, it is crucial to set realistic pre-purchase 

expectations of a product. Otherwise, the technology is likely to increase the propensity to 

return. Future research might therefore investigate the inter-relationships existing between 

product presentation, pre-purchase expectations, post-purchase satisfaction, and returns. 

Limitations and future research

The present research is subject to several limitations that should be considered in future 

research. First, this study was restricted to products for which tactile input is diagnostic 

(i.e., a scarf and a throw blanket). For this reason, it may not be possible to generalize the 

present findings to other product categories. Future research could incorporate product 

type as a moderator in order to investigate the boundary conditions in which mediated 

touch experiences are elicited and in which they affect product understanding. 

The use of students rather than actual consumers as participants in the study also limits 

the ability to generalize the results. Nevertheless, an increasing number of college 

students today are actually online consumers. In Europe, 81% of highly educated young 

people (16-24 years of age) had made online purchases in 2013 (Eurostat, 2015). This 

figure is considerably higher than the overall population average (46%). 

In this study, only female students participated. This choice was based on the finding 

that in the United States, 75% of female Internet users had purchased clothing online 
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in 2014, while only 63% of male Internet users had bought clothing online (Harris 

Interactive, 2014). In Europe we note the same trend among young college students 

(Eurostat, 2015). Besides, women do not just shop online more frequently, they also 

spend more money each year on clothes than men (Boland Abraham, Mörn, & Vollman, 

2010). For many online fashion retailers, women are therefore the main target group 

(Ruigrok, 2013). However, at the same time the return rate of clothing items is much 

higher for women than for men. Providing accurate presentations of products seems 

especially fruitful for female shoppers. Moreover, women tend to be more likely than 

men are to base their judgments on sensory perceptions (Schifferstein, 2006). Women 

attach considerable importance to sensory modalities in product evaluations, while men 

are less aware of their sensory processes and tend to consider cognitive information 

(e.g., product packaging, advertising, recommendations of friends and family) more 

important (Citrin et al., 2003). For this reason, women are likely to suffer the most when 

tactile information is lacking, which may be why the return rate is considerably higher for 

women. Following this line of reasoning, improved (sensory) product understanding may 

even reduce return shipments, an interesting avenue for further research. 

In a similar vein, and contrary to our expectations, NFT did not affect the results of either 

Study 1 or Study 2. This may have been due to lack of variance in NFT, given that women 

generally tend to have a higher need for tactile input than men do (Citrin et al., 2003). 

Future research should include men as well, in order to generate more variance in NFT 

scores, thus highlighting differences between consumers with higher and lower levels of 

NFT. This would increase the likelihood of NFT to affect the dependent variables. 

The image-interactivity interface used in our study simulated stroking gestures. There are 

obviously other common ways in which people handle fabrics (e.g., pinching, scrunching, 

and rubbing). Future research could include interactive interfaces that simulate multiple 

gestures, in order to examine whether they encourage users to behave in ways that are 

even more similar to those observed in brick-and-mortar stores. We also acknowledge that 

our study addressed only one sensory modality (e.g., sight), even though other sensory 

modalities could be of importance as well. In particular, studies have demonstrated 

that sound is strongly related to tactile experience (Kitagawa & Spence, 2006) and can 

potentially excel effects of an interactive interface when combined. 

In the human-computer interaction literature, tactile exploration is taken a step further. 

A new interface type that links the digital and physical worlds has emerged—Tangible 

User Interfaces (TUIs). This interface type draws upon the human urge to be active with 
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one’s hands (Shaer & Hornecker, 2010; Ullmer & Ishii, 2000). In the present study the 

standard paradigm for human computer interaction, graphical user interfaces (GUI), was 

employed. The graphical representation was manipulated with a generic remote controller 

(i.e., computer mouse). Dragging the mouse resulted in a pointer moving on the screen 

accordingly. The relationship between the behaviors shown by a system strongly aligns 

with the movements of the mouse. However, TUI enables fluid transitions between “the 

digital” and “the real” (Shaer & Hornecker, 2010). Interaction with TUIs is not limited 

to the visual senses, but also relies on haptic feedback. The main idea of TUIs is to give 

digital information a physical form. Ishii (2008, p. XVI) describes TUI as a tool to “make 

digital information directly manipulatable with our hands, and perceptible through our 

peripheral senses by physically embodying it”. Future research might focus on introducing 

TUI as an alternative to the current GUI paradigm, taking mediated product interactions 

to a next level (see for overview of the TUI literature: Ullmer & Ishii, 2000).

Conclusion 

Despite important recent technological advances, mediated tactile sensations in online 

store environments remain relatively unexplored. This study respond to the calls made by 

Grohmann and colleagues (2007) and by Jansson-Boyd (2011) to enhance the existing 

knowledge regarding how to overcome the inherent inability to integrate tactile input into 

online shopping. The results of this study suggest that visual sensory input is capable of 

eliciting experiences in the tactile sensory modality. One particularly new finding of this 

current paper is that image interactivity that simulates stroking gestures seems to respond 

to people’s desire to feel and touch material products. The results of this study revealed that 

the product understanding of the experiential properties of a product was improved by 

implementing the interactive interface in an online store. In summary, when online retailers 

are thinking about communicating a product’s experiential attributes, it is important for 

them to consider how best to convey them using the available visual modes of the online 

communication medium. The key point here is that the inability to stimulate the consumer’s 

skin directly does not mean that online stores cannot draw upon other senses in order to 

evoke tactile sensations in consumers (Spence & Gallace, 2011). The level of user control is 

a particularly powerful predictor of tactile sensations. The malleability of an interface using 

image interactivity enhances the precision, vividness, accessibility, and realism of simulations 

of the act of touching. Online retailers could use the mechanisms highlighted in this article 

to help appeal to the sense of touch using the commonly available visual interfaces. 
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AbstRAct

Optimizing the product experience in a mediated environment, where the multisensory 

experience is limited, has proven to be a challenge many designers of online retail 

environments face today (cf. Chapter 3). In this present chapter we argue that—in 

addition to the informational function of touch—the integration of certain elements 

that psychologically evoke the sense of touch has also an emotional function. Emotional 

attachment experienced during tactile exploration has been recognized as a strong 

driver of product liking. Elaborating further on the data acquired in Study 1 reported in  

Chapter 3 we examine whether two online product presentation formats (i.e., static 

interface, interactive interface) that vary in their ability to generate tactile sensations 

influence emotional responses toward the product differently. First, the results show 

that an interface using image interactivity to simulate stroking gestures provokes more 

positive emotional responses and suppresses negative emotional responses relative 

to an interface using static pictures. Then, moderation analyses demonstrate that 

the individual’s level of hedonic urge to seek enjoyment and fun through touch (i.e., 

autotelic NFT) is a boundary condition for these effects to occur. Individuals who are 

high in autotelic NFT, in particular, are responsive to the consequences of an interactive 

interface. Moreover, bringing the online tactual product experience closer to reality may 

appeal to these high autotelic NFT consumers, which is an important finding for web 

designers to attend to.
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intRoduction

Touch plays an important role in interpersonal intimacy and has therefore a large 

emotional component (Hertenstein et al., 2009; Schifferstein & Spence, 2008). Studies 

have indicated that touch can have a strong influence on the liking of both animated an 

unanimated objects (Armel & Ramachandran, 2003; Essick et al., 2010; Morrison, Löken, 

& Olausson, 2010; Singh et al., 2014). More specifically, by exploring a product’s intrinsic 

sensory attributes such as a surface’s topographical and material properties using touch, 

it has been proposed that it is possible to make consumers feel attached to a product on 

an emotional level (Atakan, 2014; Essick et al., 2010; Peck & Wiggins, 2006; Shu & Peck, 

2011). In fact, in consumer settings, emotional attachment experienced during tactile 

exploration has been recognized as a strong driver of product liking (Millar & Millar, 

1996; Peck & Shu, 2009; Schifferstein, 2006; Sonneveld & Schifferstein, 2008) and 

some argue that emotions even dominate over cognitive aspects in predicting behavioral 

attitudes (Morrison et al., 2010). These results encourage brick-and-mortar retailers 

to provide interaction with products that are pleasant to touch, for example through 

having samples available for consumers to feel. However, in an online retail environment, 

where touch is unavailable prior to purchase, as a substitute to the intrinsic sensory 

attributes consumers typically evaluate products on visual attributes and/or according to 

other (rather rational; cf. Ng, Chaya, & Hort, 2013) product-extrinsic features, including 

price, brand and reliability of the store. Therefore, the lack of tactile exploration may 

leave consumers less emotionally engaged in online product experiences, which might 

be linked to the failure of certain products to be successfully sold online. 

While it is clear that the act of physical tactile caressing cannot (yet) realistically be 

reproduced in the online store environment, consumers seem at least to expect to feel 

that products can be touched or that they can visualize how it would be like to hold 

the product in their hands (Kim & Forsythe, 2009; Okonkwo, 2010). In the previous 

chapter it was revealed that the perceived tangibility of the online product increased 

when consumers can experience the product by directly interacting with it, not when 

consumers passively receive static stimuli (Overmars & Poels, 2015b). In addition, studies 

in the field of neuroscience noted that merely observing touch gestures can already 

activate brain regions involved in tactile perception, even when the observer’s body is 

not directly stimulated (Serino et al., 2008). Such activation can ultimately result in a 

behavioral effect, i.e., feeling actual tactile sensations (Blakemore et al., 2005; Keysers 
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et al., 2004; Serino et al., 2008). In this study we propose that the integration of visual 

interactive cues simulating stroking gestures may act as a strong driver of positive 

emotional responses towards the product and product liking. Consumers often find the 

online shopping process to lack emotional appeal (Kim & Forsythe, 2008b) as online 

stores are still primarily equipped to facilitate efficient shopping by providing price 

comparisons, extensive product specification matrices and fast product checkout options. 

Online stores are often less able than their brick-and-mortar counterparts to surprise 

through desire and fascination (Fockedey, 2014; Okonkwo, 2010). Most likely because 

research has often linked a product’s sensory characteristics to emotions (e.g., Thomson, 

Crocker, & Marketo, 2010). Yet, the rise of new online product presentation formats that 

bridge the gap between online and physical environments may also cross the boundaries 

that are traditionally associated with the (sensory) limitations of online environments. 

The purpose of the present study is twofold. Firstly, as touch has a powerful impact 

on emotions we study whether two different product presentation formats (i.e., static 

interface vs. interactive interface) that vary in their ability to appeal to the sense of 

touch influence the extent to which consumers report emotional responses toward the 

product. Secondly, we consider the moderating impact of consumers’ chronic need for 

touch. Although research indicates that consumers differ with respect to their use of 

tactile input during human-product interactions (Peck & Childers, 2003a), it has not 

examined how such differences may moderate the effect of product presentation format 

on emotional responses toward the online product. In sum, this study aims to identify 

product presentation design elements that appeal to the sense of touch to create an 

emotional bond between consumers and their products, and explores the individual 

differences that affect this process.

liteRAtuRe Review And hypotheses

Touch as a powerful persuasion tool

Most studies have focused on the informational function of physical touch, demonstrating 

that tactile input influences product learning due to the information extracted through 

touch (e.g., Grohmann, Spangenberg, & Sprott, 2007; McCabe & Nowlis, 2003; Rahman, 

2012). Far less studies considered the immediate, automatic emotional response toward 

the touched product (Chen et al., 2009; Peck & Wiggins, 2006). Research revealed 
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a relation between a product’s material properties and people’s emotional responses 

(e.g., Essick, James, & McGlone, 1999). Soft textures were consistently perceived as 

more pleasant to touch than those that were hard (Chen et al., 2009). Interestingly, 

multiple studies demonstrated that emotional response toward the product such as 

desire, satisfaction and inspiration was influenced more by sensory characteristics of 

the product than product-extrinsic cues (Hinton & Henley, 1993; Ng et al., 2013). The 

same was found to be true for product liking (Ng et al., 2013). Peck and Wiggins (2006) 

revealed that even when tactile cues provide no information regarding the product, 

the mere presence of a touch element has a positive effect on persuasion because of 

an emotional response to the experience of touch. In sum, human senses are powerful 

elicitors of emotions (Chen et al., 2009; Ng et al., 2013; Shu & Peck, 2011). In an online 

retail environment, however, consumers are deprived of actual touch, leaving them 

most likely less emotionally engaged with the product. Recent product visualization 

techniques like multiple zoom levels, 360-spin rotation, and alternative views have 

shown to increase realism (Klein, 2003; Li et al., 2002; Verhagen et al., 2014) but it 

remains to be studied whether such techniques influence emotional responses toward 

the product by activating spontaneous tactile simulations (i.e., concretizing the product’s 

sensory intrinsic attributes).

Visually induced tactile sensations and positive emotional responses

In a situation where touch is unavailable, research suggests that visual stimuli are able to 

guide thinking about touch elements, thereby facilitating tactile sensations (Anema et al., 

2012; Brunyé et al., 2012). For example, seeing an image of a soft cashmere scarf may 

cause the consumer not only to perceive and encode its look but also generate internal 

imagery containing tactile sensations, which can be “experienced” as well (Hirschman 

& Holbrook, 1982). Neuroscientific research involving fMRI scans reveals that observing 

touch gestures activates brain regions involved in tactile perception, even when the 

observer is not directly stimulated (Blakemore et al., 2005; Keysers et al., 2004; Simmons 

et al., 2005). This finding suggest the existence of a “tactile mirror system” (Brunyé et 

al., 2012; Ebisch et al., 2008). Moreover, research has demonstrated that the activation 

of the tactile system due to observation of touch is maximized when subjects translate 

the observation of touch into a self-related experience (Serino et al., 2008).

In the context of online stores, one contributor to a self-related experience may be image 

interactivity technology which consists of “website features that enable creation and 
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manipulation of product images to simulate (or surpass) actual experience” (Fiore, Kim, 

et al., 2005, p. 39). Hence, image interactivity allows for a continuous change of graphics 

that bears a close resemblance to physical actions, as if events are occurring in the 

physical world (Schlosser, 2003). Static images, on the other hand, are assumed to only 

provide “a quick glance that results in broad but coarse information about the haptic 

properties of an object” (Klatzky, Lederman, & Matula, 1993, p. 739). Consequently, for 

interactive cues that enhance the precision, vividness, accessibility, and realism of tactile 

product interactions (Jiang & Benbasat, 2007; Schlosser, 2003) it should be easier to 

relate the observed tactile experience to the self. We argue that an interface using image 

interactivity to simulate stroking gestures of a product activates spontaneous tactile 

impressions more than static images of the product because of the direct interaction with 

the dynamism of the product. In this way, appealing to the sense of touch highlights the 

sensory intrinsic attributes of the product rather than the product-extrinsic cues, and is 

likely to elicit more positive emotional reactions toward the product. To exemplify, when 

consumers feel that products can be touched they may feel desire, joy and hope because 

the clothing item must be really soft. From the results in Chapter 3 we can infer that one 

can more easily draw assumptions regarding the tactile attributes of the product because 

these are made far more salient using an interactive interface than a static interface. In 

fact, static images do not normally translate into a highly self-related experience (Serino 

et al., 2008; Suh & Chang, 2006). Therefore, sensory intrinsic attributes of the product 

are less enhanced and optimized and website visitors are likely to rely more on rational 

product-extrinsic cues (Spence & Gallace, 2011) resulting in less positive emotional 

responses toward the product. More formally:

 

H1  An interface using image interactivity to simulate stroking gestures results in more 

positive emotional responses toward the product compared to an interface using 

only static images. 

A lack of touch and negative emotional responses

Many studies understandably emphasize positive emotions, but it is also important to 

acknowledge the presence of negative, unpleasant emotions (Saariluomaand & Jokinen, 

2014). Consumers who expect to touch products to experience its intrinsic sensory 

attributes but are unable to do so (i.e., in a mediated environment), may experience 

negative emotions toward the product as intrinsic sensory attributes are often an integral 
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part of product expectations (Fiore & Damhorst, 1992; Lu, Lu, & Wang, 2012; Peck 

& Childers, 2003a; Schifferstein & Spence, 2008). The inability to touch make some 

consumers evaluate products less positive (Grohmann et al., 2007) or even avoid online 

shopping environments altogether (Citrin et al., 2003; McCabe & Nowlis, 2003). In this 

regard, coarse tactile information provided by static images in particular seems to be 

insufficient to respond to the feeling to hold the product in the hands, thus giving way 

to negative emotions (Peck & Childers, 2003b). In other words, when products do not 

appeal to the senses because tactile impressions are missing consumers may evaluate 

the product as boring or even experience fear of making the wrong inferences about 

its properties (Ng et al., 2013). However, we propose that recent product visualization 

techniques may be able to overcome this barrier, or at least decrease it. We hypothesize 

that when touch is unavailable, an interface using image interactivity to simulate stroking 

gestures is more likely to reduce negative feelings than a static interface. Our second 

hypothesis is as follows: 

H2  An interface using image interactivity to simulate stroking gestures results in less 

negative emotions toward the product compared to a regular interface using only 

static images. 

Autotelic need for touch as a moderating variable

To draw a more comprehensive understanding of the effect of product presentation 

format on emotional responses toward the product we examine Need for Touch (NFT) 

as a relevant individual-difference factor. NFT is a key consumer trait that defines the 

amount of touch consumers exert while shopping (Peck & Childers, 2003a). Peck and 

Childers (2003a) conceptualize NFT as having two dimensions: instrumental NFT and 

autotelic NFT. In the instrumental view, consumers are concerned with gathering relevant 

information of a product’s performance. In contrast, the autotelic dimension of NFT is 

related to hedonic aspects of touch. Everyday observation indicates that material that 

appears soft or smooth, or a product with a sleek design, invites hedonic touch (Klatzky 

& Peck, 2012). The autotelic dimension measures the predisposition of consumers to use 

the hedonic (not necessarily the functional) information evoked by the stimuli. Touch 

does not necessarily only provide attribute or structural information about a product, 

touch can also have a major affective component that leads to increased emotional 

response toward the product (Peck & Wiggins, 2006). Therefore, it is proposed that 
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the autotelic (rather than the instrumental) dimension of NFT will shape the emotional 

responses of consumers to the type of stimuli. 

Individuals with high levels of autotelic NFT often feel an irresistible need to engage in 

exploratory touch and are focused on the sensory aspects of touch as an end in itself 

(Peck & Childers, 2003a). Recent evidence suggests that touch that provides positive 

sensory feedback increases affective responses more for high autotelics than for low 

autotelics (Peck & Childers, 2003b; Peck & Wiggins, 2006, 2011). More precisely, Peck 

and Wiggins (2006) showed that individuals who are high in autotelic NFT, in particular, 

are likely to be more susceptible to the increase in persuasion that comes from an 

enjoyable touch experience. In fact, the presence of a touch element did not significantly 

influence persuasion for individuals with low levels of autotelic NFT (Peck & Wiggins, 

2006). Peck and Childers (2003b) showed that individuals with low levels of autotelic 

NFT considered even coarse tactile information provided by a visual presentation as a 

substitute for autotelic direct experience. Hence, an interface using image interactivity 

to simulate stroking gestures is not likely to offer much of an advantage in intensifying 

emotional responses toward the product because individuals with low levels of autotelic 

NFT are far less likely to extract and utilize the hedonic information evoked during 

tactile exploration (Peck & Childers, 2003a). This line of reasoning leads to the following 

hypothesis: 

H3  For higher autotelics, positive emotional responses toward the product will increase 

in the presence of an interface using image interactivity to simulate stroking gestures 

versus an interface using only static images, while no difference is expected for 

lower autotelics. 

At the same time, taking away the object that provides such tactile pleasure has 

proven to be particularly painful for individuals with high levels of autotelic NFT (Peck & 

Childers, 2003b; Peck & Wiggins, 2006). Higher autotelics, in particular, are likely to feel 

negative emotions toward the product when deprived of tactile input (i.e., when only 

static images are present) precisely because an enjoyable substitute for tactile product 

exploration is lacking. On the other hand, Peck and Childers (2003b) repeatedly found 

in a series of experiments that for individuals with no preference for touch the level of 

negative emotions did not differ depending on whether touch was available or deterred. 

Therefore we propose the following hypothesis:
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H4  For higher autotelics, negative emotional responses toward the product will 

decrease in the presence of an interface using image interactivity to simulate 

stroking gestures versus an interface using only static images, while no difference 

is expected for lower autotelics. 

Previous research has demonstrated that individuals high in NFT (relative to individuals 

low in NFT), evaluated a product more favorably when touch was available rather than 

deterred (Grohmann et al., 2007). In fact, Peck and Wiggins (2006) revealed that for 

individuals who are high in autotelic NFT, a positive attitude toward the product is due 

to the affective response resulting from the touch experience. However, for individuals 

who are low in autotelic NFT this effect does not occur because they barely respond 

emotionally to a touch element. Because an interface using image interactivity to 

simulate stroking gestures is expected to represent the act of touching, we propose that 

for individuals who are high in autotelic NFT an interactive interface compared to a static 

interface will result in a more favorable attitude toward the product. On the contrary, for 

individuals who are low in autotelic NFT we expect no difference in attitude toward the 

product between an interactive interface and a static interface due to lack of interest in 

touch. We, therefore, formulate the following hypothesis:

H5  For higher autotelics, attitude toward the product will be more favorable in the 

presence of an interface using image interactivity to simulate stroking gestures 

versus an interface using only static images, while no difference is expected for 

lower autotelics. 

method

This study elaborates further on data gathered in Study 1 of the previous chapter. This 

time, the two mediated product presentation formats (static interface and interactive 

interface) are central. Accordingly, 43 females (Mage=21.7, SDage=1.59) are the subject 

of this study. They participated in a 20-minute experiment conducted in a controlled 

laboratory environment and were randomly assigned to one of the two conditions. All 

participants received a participation fee of € 5. 
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Procedure

Participants were invited to visit a lab individually and were seated at a table in front 

of a computer monitor. Potential intervening variables were kept constant, including 

instructions, web browser (Chrome 31.0.1650.63 m), Internet connection speed and 

screen resolution (1920 by 1080 px). A scarf was used as the experimental product 

as research has consistently shown that clothing is clearly a product category with 

characteristics that are best explored by touch (Grohmann et al., 2007; Jansson-Boyd, 

2011). Subsequently, participants were instructed to explore a scarf presented on a 

webpage of a fictitious online store. After visiting the webpage for one and a half minute, 

participants filled out measures relating to the variables of the study. After completing 

the questionnaire, participants were debriefed and thanked. 

Independent Variables

Product presentation format 

Two online product presentation formats were created. In the static interface condition 

(www.static.uasurvey.be), the product was displayed on a web page containing static 

images of the scarf and of its details. In the interactive interface condition (www.

dynamic.uasurvey.be) the scarf was displayed on a web page in the same way as in the 

static interface condition, with the only difference being that users were able to use the 

mouse to modify the form of the product. Using ShoogleIt (Padilla & Chantler, 2011), 

the interactive interface allowed users to move the fabric of the scarf by dragging it with 

the mouse, thereby simulating stroking gestures. Figure 1 illustrates the two different 

product presentation formats.

Autotelic Need for Touch 

To identify individual differences in a participant’s motivation or preference to touch, 

participants had to complete the NFT scale developed by Peck and Childers (2003a). 

The scale is composed of 12 items measured on a 7-point Likert scale ranging from 

1 (strongly disagree) to 7 (strongly agree). The autotelic component of the NFT scale 

consisted out of six items (e.g., “I find myself touching all kinds of products in stores”, 

“Touching products can be fun”) and were averaged in order to calculate a measure of 

autotelic NFT (α = .89). The instrumental component consisted out of six items (e.g., “I 

feel more confident making a purchase after touching a product”, “The only way to 

make sure a product is worth buying is to actually touch it”) and were averaged in order 
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to calculate a measure of instrumental NFT (α = .81). The two subscales of NFT were 

only moderately correlated (Pearson r = 0.41, p < .01), underscoring the importance of 

distinguishing between both dimensions within the NFT scale.

(A) Static presentation format (B) Interactive presentation format 

Note. (A) Static presentation format: the scarf is displayed by an interface using only static images,  
(B) Interactive presentation format: the scarf is displayed by an interface using image interactivity to 
simulate stroking gestures8. 

 
Figure 1. Product presentation format manipulation 

Dependent Variables

Tactile sensations 

To verify whether the manipulation of product presentation format was successful we 

assessed the level of the generation of tactile sensations. The internal generation of 

tactile sensations was measured according to four items adapted from a scale developed 

by Peck and colleagues (2013) asking participants, amongst others, whether they felt 

that they could examine the texture of the scarf on a 7-point Likert scale ranging from 1 

(strongly disagree) to 7 (strongly agree). The items were averaged (α = .82) for a measure 

of tactile sensations. 

8 An interactive example is available at http://www.shoogleit.com/2622-0_NOORA-sjaal
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Emotional responses toward the product 

In the current chapter the focus is on emotions elicited by product appearance. Desmet 

(2003) revealed that the appearance of products can be differentiated on a set of 12 

emotions. Therefore, this study adopts the specific emotion approach rather than 

the dimensional approach of emotions (Poels & Dewitte, 2006). Specific emotions 

toward the product were measured using the PrEmo tool, short for Product Emotion 

Measurement instrument (Desmet, 2003). This is a validated instrument for recording 

nonverbal emotional responses toward products. The visual self-report instrument 

includes 12 animated characters with corresponding sounds of 1-2 seconds representing 

six positive emotions (desire, satisfaction, pride, hope, joy, fascination) and six negative 

emotions (disgust, dissatisfaction, shame, fear, sadness and boredom). Figure 2 shows 

an example of one of the animations. The PrEmo has been validated in a series studies 

and has shown to be relevant for adequately describing emotional responses to product 

appearance (Desmet, 2002). Participants were exposed to either the static picture or 

the ShoogleIt of the scarf (depending on which condition the participant was randomly 

assigned to) and had to indicate to what extent the feeling expressed by the character 

in the PrEmo corresponded with his/her own feelings toward the scarf on a 5-point scale 

ranging from 0 (I don’t feel this) to 4 (I feel this strongly). 

 

Note: screenshot showing one of the animated characters included in the PrEmo tool expressing feelings 
of desire

 
Figure 2. One example of the 12 emotions represented in the nonverbal  

self-report instrument PrEmo
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Attitude toward the product 

Participants were asked to rate their attitude toward the scarf on a rating scale adapted 

from Shamdasani, Stanaland, & Tan (2001). The scale is composed of six sets of brief, 

opposing, complete sentences using a 5-point scale (e.g., I approve of the product /  

I disapprove of the product). These were averaged (α = .91) for a measure of attitude 

toward the product. 

Table C.1 in Appendix C shows an overview of all items and corresponding descriptives 

of the measurement instrument.

Results

Tactile sensations: manipulation check

The first step was to test whether the product presentation format affected participants’ 

visually induced tactile sensations. An independent samples t-test comparing the two 

presentation formats was run. As expected, a significant effect of product presentation 

format on tactile sensations was found (t(42) = - 4.64, p < .001, r = .52). An interface 

using image interactivity to simulate stroking gestures resulted in significantly greater 

tactile sensations (M = 4.97, SD = 1.31) than a static interface (M = 3.55, SD = 1.05), 

implicating that participants in the interactive condition reported more frequently they 

actually had the sensation that they could hold, move their fingers across, and feel the 

texture of the depicted scarf, indicating a successful manipulation. 

Main effects

The next step was to examine whether the product presentation format affected 

participants’ emotional responses toward the scarf. A multivariate analyses of variance 

(MANOVA) was conducted to test the main effects of product presentation format 

(independent variable) on the set of 12 positive and negative emotional responses 

(dependent variables). Since our dependent variables are a set of (related) emotions a 

MANOVA is preferred to study the overall patterns and to reduce false positive findings. 

As predicted, the main effect of type of presentation format on emotional response in the 

MANOVA test was significant (Phillai’s trace = 0.52, F(12,30) = 2.75, p < .02, partial η2 = .52). 

In order to distinguish the emotional responses individually, the MANOVA was followed 

up with separate univariate ANOVAs. As for positive emotional responses toward the 
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scarf, results showed significant main effects for desire (F(1,41) = 6.89, p < .02, partial η2 

= .14), fascination (F(1,41) = 7.64, p < .01, partial η2 = .16), and joy (F(1,41) = 17.60, p < 

.001, partial η2 = .30). Results revealed that feelings of desire toward the scarf were more 

prominent when it was presented using an interactive interface (M = 1.64, SD = 1.26) 

than using a static interface (M = 0.73, SD = 0.89). Further, participants reported more 

feelings of joy toward the scarf in the presence of an interface using image interactivity 

to simulate stroking gestures (M = 2.64, SD = 1.18) than those in the presence of a 

static interface (M = 1.19, SD = 1.08). The same pattern is true for fascination (Minteract = 

2.95, SDinteract = 1.21; Mstatic = 1.95, SDstatic = 1.17). Presentation format did not influence 

feelings of satisfaction, pride and hope toward the scarf, as the differences failed to reach 

significance (p’s >.47). In sum, the effects following the expected direction indicate that, 

in general, participants in the interactive condition reported more positive emotional 

responses toward the scarf than those in the static condition; H1 was supported.

Further, looking at the negative emotions individually, separate univariate ANOVA’s 

reveal that product presentation format differently affect feelings of dissatisfaction (F(1,41) 

= 4.26, p < .02, partial η2= .14) and boredom (F(1,41) = 8.91, p < .01, partial η2 = .19). An 

interactive interface using image interactivity to simulate stroking gestures provoked less 

feelings of dissatisfaction toward the scarf (M = 0.36, SD = 0.53) than an interface using 

static images (M = 0.81, SD = 1.01). In the same way, participants clearly evaluated the 

scarf as less boring when the scarf was presented by means of an interactive interface 

(M = 0.59, SD = 0.85) than a static interface (M = 1.62, SD = 1.40). Similar patterns are 

shown for disgust and fear, but differences failed to reach significance (both p’s >.18). 

The difference between feelings of shame is also not significant (p > .18). As to sadness, 

both participants exposed to an interactive and a static interface report virtually no 

feelings of sadness. Consequently, the effects following the expected direction indicate 

that, generally speaking, participants in the interactive condition reported less negative 

emotional responses toward the scarf than those in the static condition; supporting H2. 

Results from both positive and negative emotions are visually depicted in Figure 3.

Moderation effects

To test the hypotheses H3 and H4, separate linear regressions were performed for each 

emotional response with presentation format (dummy coded: static = 0, interactive = 

1), autotelic NFT (retaining its continuous nature) and their interaction as independent 

variables. Cronbach (1987) suggest centering the scale variables before forming the 
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multiplicative term to diminish multicollinearity. It is important to include all components of 

the product terms in the regression model—even if some of those terms are insignificant 

or meaningless—to enable proper partialling of the product. We apply this approach, and 

include the moderating variable in the regression analyses (autotelic Need for Touch (mean 

centered)), and the independent variable (product presentation format), as well as the 

interaction between these variables. To further understand the nature of the moderating 

effect of autotelic NFT on product presentation format, conditional effects of product 

presentation format on emotional responses toward the scarf were estimated using the 

“spotlight” approach (Hayes & Matthes, 2009). Rucker and colleagues (n.d.) recommend to 

preserve the continuous nature of the variable and perform simple effects tests in moderated 

regression. We use spotlight analysis (cf. Spiller, Fitzsimons, Lynch Jr. & McClelland, 2013) 

to obtain predicted means for individuals at critical points. Compared to dichotomization, 

linear regression retains individual-level variation and increases predictive performance 

(Rucker et al., n.d.; Spiller et al., 2013). The spotlight analysis tests post hoc for what values 

of the continuous variable there are significant group differences at the sample mean, one 

standard deviation below and above the mean, representing “moderate”, “high” and 

“low” autotelic NFT respectively. The spotlight analyses were conducted according to the 

procedure and the SPSS macro PROCESS proposed by Hayes (2013).

 

0

0.5

1

1.5

2

2.5

3

3.5

Static interface Interactive interface

Figure 3. Mean scores emotional responses toward the scarf for static interface  
and interactive interface
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The results of the linear regressions showed significant interaction parameters of 

presentation format and autotelic NFT for joy (B = 0.88, t = 2.01, p = .05), disgust (B 

= -0.82, t = -2.03, p = .05), fear (B = -0.78, t =-2.07, p = .04) and shame (B = -0.69, t 

= 2.49, p =.02). Additionally, a marginal significant predictive value of the interaction 

term for desire (B = 0.75, t = 1.76, p = .09) was shown. These results indicate that 

the emotional responses toward the scarf were not uniformly more favorable in the 

presence of an interactive interface. Rather, the emotional responses toward the scarf 

were likely to depend on the individual’s need for touch. The results of the separate 

linear regressions for joy, desire, disgust, fear and shame are presented in Table 1. 

Table 1. Results of linear regression analyses testing the moderating effect of autotelic 
NFT on the impact of presentation format for emotional responses.

  Joy Desire Disgust Fear Shame
  B p B p B p B p B  p
(Constant) 1.76 .00 1.07 .00  0.74 .00  0.59 .00  0.48 .00

Presentation format 
(static=0, interactive=1)

1.29 .00 0.83 .03 -0.46 .20 -0.26 .42  0.58 .02

Autotelic NFT 0.22 .30 0.08 .71 -0.01 .98 -0.01 .97 -0.37 .01

Interaction: 
presentation format x 
autotelic NFT

0.88 .05 0.75 .09 -0.82 .05 -0.78 .04 -0.69 .02

  R2= .366 R2= .216 R2= .169 R2= .148  R2= .214

 

 

Next, utilizing spotlight analysis, the simple slope effects are plotted in Figure 4 (see Table 

C.2 in Appendix C for the full list of conditional effects of product presentation format). 

With regard to positive emotional responses toward the scarf, the product presentation 

format was significantly and positively related to feelings of desire and joy at moderate 

and high autotelic NFT levels p < .05), the effect disappeared when autotelic NFT was 

low (respectively p >.90 and p > .58). The results were plotted in Figure 4A-B. Moderate 

and high autotelics reported more positive emotional responses in the presence of an 

interface using image interactivity to simulate stroking gestures versus an interface using 

only static images of the scarf, while no difference was observed for lower autotelics, 

thus supporting H3.

As to negative emotional responses, the extent to which the participant felt feelings of 

fear, disgust and shame toward the scarf was contingent on autotelic NFT. The product 

presentation format was significantly and negatively related to feelings of disgust and 
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fear at high levels of autotelic NFT (p < .05). When autotelic NFT was moderate or low, 

the slopes did not significantly differ from each other for both disgust (respectively p = 

.20 and p = .54) and fear (respectively p = .42 and p = .36). The results are plotted in 

Figure 4C-D. In terms of feelings of shame, the probed interaction showed a different 

pattern. As plotted in Figure 4E, the product presentation format was significantly and 

positively related to feelings of shame at low and moderate levels of autotelic touch (p 

< .05), the effect disappeared when autotelic NFT was high (p = .74). In fact, feelings 

of shame remained consistently mild for low, moderate and high levels of autotelic NFT 

in the static condition. Therefore, H4 was only partially supported as—unlike feelings of 

disgust and fear—feelings of shame toward the scarf revealed a pattern contrary to our 

expectations. 

In order to test for moderation of the effect of product presentation format on attitude 

toward the scarf by the level of autotelic NFT, a regression was performed. As predicted, 

the results showed a significant two-way interaction between presentation format and 

autotelic NFT on attitude (B = 0.75, t = 2.48, p < .02. Figure 5 shows the pattern of 

results. The product presentation format was significantly and positively related to the 

attitude toward the scarf at high autotelic NFT levels (p < .05), this effect disappeared 

when autotelic NFT was moderate (p = .59) or low (p = .18). Thus, individuals with 

high levels of autotelic NFT reported a more favorable attitude toward the scarf in the 

presence of an interface using image interactivity to simulate stroking gestures versus 

an interface using static images, while no difference was observed for individuals with 

moderate or low levels of autotelic NFT; H5 was supported. 

Table 2. Results of linear regression analyses testing the moderating effect of autotelic 
NFT on the impact of presentation format for attitude toward the product.

Attitude towards  
the product
B p

(Constant) 3.679 .000

Presentation format (static=0, interactive=1) 0.140 .592

Autotelic NFT 0.212 .178

Interaction: presentation format x autotelic NFT 0.753 .018
R2= .164
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Represented emotional responses: (A) joy, (B) Desire, (C) Disgust, (D) Fear, (E) Shame.

 
Figure 4. Spotlight analyses: interaction effect of autotelic NFT and product 

presentation format on emotional responses toward the scarf
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Figure 5. Spotlight analysis: interaction effect of autotelic NFT and  

product presentation format on attitude toward the scarf

Further, as expected, the instrumental dimension of NFT did not have a main effect or 

interacts with product presentation format to affect emotional responses and attitude 

toward the scarf (all p’s > .20). Thus, the product presentation format affected the 

emotional responses toward the scarf and product attitude more so among those 

participants that had high autotelic NFT but not among those participants that had high 

instrumental NFT. This result confirms that—apart from an instrumental component—

touch can have a major affective component that leads to increased emotional response 

toward the product.

discussion

The aim of this study was to investigate the relationship between online product 

presentation design elements that emphasize touch and emotional responses toward 

the product, considering the moderating role of consumer’s level of hedonic urge to 

seek enjoyment and fun through touch (i.e., autotelic NFT). With the help of ShoogleIt 

software we designed an interface using image interactivity to simulate stroking gestures 

in addition to an interface using static images to showcase the product. By varying 

product presentation format we endeavored to replicate prior research (comparing 
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touch/no touch conditions) and extend it to the context of computer-mediated product 

experiences. Prior research (e.g., Peck & Wiggins, 2006) reveals that tactile exploration 

of a material product may change consumers’ emotional responses toward the product. 

This present study extends prior research not only by examining the process in an online 

context but also by exploring the individual differences that affect the process. The results 

reveal that interactive cues that give consumers the sensation that they could hold, 

move their fingers across, and feel the texture of the depicted product drive favorable 

emotional responses toward the product. More specifically, visually induced hedonic 

tactile experiences can intensify positive emotional responses toward the product and 

downplay painful experiences.

Furthermore, the current research implies some boundary conditions. We show that different 

presentation formats can lead to distinctively different emotional responses. Optimizing the 

way in which interactive cues tap into tactile perceptual information can create favorable 

emotional responses toward the product; however this effect is not generalizable to all 

people. The strength of emotional responses depends on the individual’s level of autotelic 

NFT. Consumers vary in terms of preference for the extraction and utilization of information 

obtained through touch (Peck & Childers, 2003a). As a result, consumers who have higher 

levels of hedonic urge to seek enjoyment and fun through touch, that is, higher levels of 

autotelic NFT, are more likely to extract and utilize the hedonic information evoked during 

the online simulated tactile product exploration. They are more likely to be affected by the 

type of product presentation and form more positive and less negative emotional responses 

toward the product when interactive cues enhance the realism of tactile human-product 

interactions. In the same way, consumers who have higher levels of autotelic NFT also form 

a more favorable attitude toward the product. On the other hand, the results demonstrate 

that instrumental NFT (i.e., gathering relevant information of a product’s performance) 

does not moderate the effect of presentation format on emotional responses and attitude 

toward the product. This result lends additional support to the bi-dimensional structure of 

the need for touch, and to the assertion that the favorable emotional responses toward 

the product are due to hedonic tactile information evoked by the stimuli rather than due 

to the instrumental tactile information. 

Contrary to our expectations, consumers with low and moderate levels of autotelic NFT 

reported significantly more feelings of shame toward the product when sensory intrinsic 

product attributes were made salient using an interactive interface relative to a static 

interface. Pattison (2000) describes shame as “often fueled by a degree of comparison 
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with others or an ideal state” and “feelings of shame often goes along with feelings of 

powerlessness and inadequacy” (p. 116). Consumers with rather low levels of autotelic 

NFT are less inclined to extract and utilize the hedonic information through touch (Peck 

& Childers, 2003a) and tend to consider cognitive information (e.g., product packaging, 

advertising, recommendations of friends and family) more important (Citrin et al., 

2003). Hence, consumers with low levels of autotelic NFT may consider themselves less 

able to make adequate inferences about the product’s sensory intrinsic attributes and 

report feelings of shame toward the product in the presence of an interactive interface. 

However, such an explanation must remain exploratory pending further research.

Implications

The findings have several implications for retailers and designers who want to enhance 

consumers’ emotional responses toward the product in an online context. First, the 

findings reveal that certain online design elements can be used to elicit favorable 

emotional responses toward the product and a positive product attitude. In literature, 

emotional desires have been proposed to dominate functional motives in the choice of 

products (Hirschman & Holbrook, 1982). Interestingly, Desmet (2002) proposes desire 

as the emotional response toward a product that comes closest to a tendency to buy a 

product. In the present study, feelings of desire toward the product are highly affected 

by the way the product is presented in a mediated environment. In fact, in the static 

product presentation condition desire displays the lowest mean of all positive emotional 

responses and is far less intense relative to the interactive condition. Frijda (1986) argues 

that the essence of desire is the “readiness to approach or bring about situations of 

satisfaction” (p. 84). According to Desmet (2002), in the case of products, this may very 

well implicate purchase. Therefore, feelings of desire toward the product, in particular, 

are very likely to be involved in the success of a product sold online. We are one of the 

first to show that feelings of desire can vary according to website design elements that 

appeal to the sense of touching the displayed product. This has significant implications 

for both designers and marketing managers alike. Every occasion that the consumer 

interacts with the product (indirectly and/or directly) may be used to create an emotional 

bond between consumers and their products.

Second, a large and growing body of literature has put forward that touch is undoubtedly 

a powerful tool for persuasion in a brick-and-mortar retailing context (e.g., Citrin et al., 

2003; Grohmann et al., 2007; Peck & Wiggins, 2006). On the contrary, the number of  
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non-touch media formats is still on the rise. Hence, for retailers it is important to gain 

insight in product display design in order to optimize the online tactile product experience. 

Our findings reveal that the importance of tactile input varies across individuals and 

provides an important base for segmentation and targeting. Consumers who have a 

higher need for affective touch are especially responsive to the consequences of an 

interface using image interactivity to simulate stroking gestures. Traditionally, it has 

been argued that there is a negative relationship between the need for tactile input 

and the use of the Internet for product purchase (Citrin et al., 2003). Fockedey (2014) 

even posits that, at the moment, consumers who are looking for a hedonic shopping 

experience are highly underserved by the online marketplace. However, the more 

attention designers and marketers devote to emphasizing the feelings and experience of 

the product (“tactile” webdesign), the more likely it is that consumers who have a higher 

need for affective touch (will) take part in online shopping. Marketers may specifically 

target high autotelic NFT consumers to maximize the value created through designing 

for tactile impressions of the product in the online store without diminishing responses 

from consumers with low levels of autotelic NFT. Online retailers should aim to advertise 

this new tactile experience to high autotelic NFT consumers and convince this group 

to adopt het Internet as a shopping channel. Hence, the pool of online consumers has 

considerable potential for expansion. A more compelling sensory shopping experience 

may appeal to a group of consumers that have previously been often characterized as 

being easily deterred from purchasing products on the Internet, at least those products 

requiring high tactile cues (Citrin et al., 2003; Peck & Wiggins, 2006). 

Limitations and future research

It should be noted that the present study is subjected to several limitations. First, this 

study was restricted to products that have salient tactile attributes (i.e., a clothing item). 

Further research should address whether the results hold for other more utilitarian 

product categories. Second, we acknowledge that our sample further constrains 

the generalizability of the results, as it was limited to young female participants. 

Nevertheless, the choice for young female participants was deemed appropriate for the 

present investigation because young women place greater emphasis on the emotional 

and psychological experiences linked to shopping (Hasan, 2010). Whereas men in 

general prefer online shopping because of its functional benefits, women tend (yet) to 

prefer conventional shopping over online shopping because of the lack of emotional 
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experiences in online shopping (Dittmar, Long, & Meek, 2004). This finding seems in line 

with the belief that women are more likely than men to base their judgments on sensory 

perceptions (Schifferstein, 2006). Women attach considerable importance to sensory 

modalities in product evaluations, while men are less aware of their sensory processes and 

tend to consider cognitive rather than emotional information more important (Citrin et 

al., 2003). For this reason, women were found more likely to be unconvinced or skeptical 

about online shopping (Dittmar et al., 2004). Therefore, retailers aiming to attract more 

female online consumers need to focus their efforts on fostering more affective feelings, 

for example, toward the product to appeal to its target audience. The present study 

reveals that sensory enjoyment during product exploration using an interactive interface 

can enhance the extent to which women experience products emotionally. Whether the 

same applies for men remains to be addressed empirically.

Although image interactivity itself is not a novel technology, the way it is applied in 

our study might have surprised the participants, which might have translated into more 

positive and fewer negative emotional responses. However, our finding that the effects 

of an interface using image interactivity to simulate stroking gestures depend on the 

individual differences in autotelic NFT argues against this alternative interpretation. That 

is, individuals with low levels of autotelic NFT did not report more positive emotional 

responses toward the product when using an interactive interface rather than a static 

interface. From this result we infer that novelty did not play a dominant role because 

otherwise individuals with low levels of autotelic NFT would also have reported more 

favorable emotional responses toward the product in the interactive interface condition 

solely because of the innovative nature of the product presentation format. In addition, the 

fact that participants in the interactive condition reported more frequently they actually 

had the sensation that they could hold, move their fingers across, and examine the 

texture of the depicted scarf adds to the argument that spontaneous tactile impressions 

of the product lie at the origin of the variances found in emotional responses toward the 

product. Nevertheless, future research should consider familiarity with the presentation 

format as a control factor. 
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AbstRAct

Touchscreen tablets have become a key component of the online shopping landscape, 

making the role of finger based direct touch in online consumer behavior increasingly 

prevalent. This chapter presents a first study investigating how the effect of input 

device (mouse-driven desktop versus touchscreen tablet) on post-purchase evaluations 

is moderated by individual differences in information processing style. The results of 

a laboratory experiment show that touchscreen devices help item-specific focused 

individuals to form accurate product expectations, ultimately resulting in positive post-

purchase product evaluations including positive product confirmation, higher post-

satisfaction and lower intention to return. On the contrary, for individuals who rely 

more on a relational processing style, a mouse-driven desktop computer rather than 

a touchscreen device showed to result in positive post-purchase product evaluations. 

The results of this study provide initial evidence that perceptions of online products are 

filtered through the lens of both the type of device and information processing style used 

to explore them. 
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intRoduction

Consumers can experience distant products through computer-mediated store 

environments in many different ways. Lee, Gretzel and Law (2010, p. 310) refer to 

these mediated experiences as “pre-experiences” in which consumers can see, enjoy 

and learn about products before the actual purchase. In online stores consumers are 

offered the ability to experience distant products through pictures, video and more 

recently, image interactivity (Overmars & Poels, 2015a, 2015b). At the same time, 

consumers are shifting from desktop computers to touchscreen devices, resulting in 

even more variety in pre-experiences (Brasel & Gips, 2014). A growing body of literature 

recognizes that these online pre-experiences of retail offerings highly influence product 

understanding (Jiang & Benbasat, 2007), purchase intentions (Verhagen et al., 2014) 

and even product returns (De et al., 2013). However, despite the fact that mouse-driven 

desktop computers increasingly give way to touchscreen devices, the role of input 

device in the online purchase process has not received much attention in marketing 

literature. Therefore, in this chapter we investigate the interactive tool—in which users 

were able to move the fabric of the scarf by dragging it—further by examining the 

impact of input device in the pre-purchase stage on product evaluation in the post-

purchase stage (i.e., during subsequent delivery when consumers can actually handle 

the product). Since the interactive tool allows users to create and manipulate product 

images to a great extent, input technique (indirect mouse versus finger based direct 

touch) becomes particularly salient when gathering product information in the online 

store. This study argues that research into the interfaces used to access content can be 

as important as research into the content itself and presents explorations into the effects 

of varying input devices on consumer responses. More specifically, the purpose of this 

study is to present initial investigations into the effect of input device (mouse-driven 

desktop computer versus touchscreen tablet) on pre-purchase expectation formation 

and subsequent post-purchase evaluations. Importantly, we subsequently take into 

account that individuals take on different information processing styles. The concept 

of information processing is of interest because Hunt and Einstein (1981) propose two 

fundamental information processing styles that people use to encode, store and recall 

information to reach an informed judgment when they encounter (new) information. 

Item-specific processing focuses on the unique attributes of each piece of information 

separately, whereas relational processing focuses on the similarity of multiple pieces of 
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information. Consequently, touch-based search is proposed as a form of item-specific 

processing because information pieces gathered through touch are typically processed 

independently and sequentially (Yazdanparast & Spears, 2012), while vision is proposed 

as a form of relational processing as it can easily extract multiple pieces of information 

and their relationships at once (Woods & Newell, 2004). It has been demonstrated that 

individuals often differ in how they process information (Meyers-Levy & Maheswaran, 

1991). Some repeatedly engage in more item-specific processing, whereas others 

primarily rely more on a relational processing strategy. The objective of this research is to 

understand whether information processing style moderates the effect of input device on 

online product expectation formation, by measuring product confirmation, satisfaction 

and intention to return in the post-purchase stage. We focus on the post-purchase stage 

because despite the fact that the gap between product expectations and confirmation 

is undeniably a major impediment to online markets (De et al., 2013) research has so 

far tended to solely focus on product pre-experiences in the online pre-purchase stage. 

Lack of consumer product satisfaction and return rates are a significant and growing cost 

for online retailers (Banjo, 2013; Wiese et al., 2012). Therefore, we investigate whether 

a seemingly non-content related factor—type of input device—can have a significant 

impact on the way online information processing is facilitated and the extent to which 

subsequent post-purchase experiences are satisfactory. Figure 1 visualizes the conceptual 

moderation models under study.



The role of input device in sim
ulating stroking gestures

5

115

 

 

 

Pre-purchase product 
evaluation 

  Physical tangibility 

Information 
Processing  style 

Touchscreen 
tablet 

Desktop 
computer 

Input device  
(treatment) 

  

  

Model  1 

Post-purchase product 
evaluation 

  Product 
confirmation 

Intention to return 

Product satisfaction 

Information 
Processing  style 

Touchscreen 
tablet 

Desktop 
computer 

Input device  
(treatment) 

  

  

Model  2 

Figure 1. Diagram of the conceptual moderation models (1 & 2)  
tested in this study

 
theoReticAl bAckgRound

For indirect product experiences such as product descriptions in advertisements or products 

on display in the shop window, it has proven to be difficult for consumers to effectively 

form concrete expectations and reach informed decisions (Hamilton & Thompson, 2007; 

Jang & Yoon, 2015; Smith & Swinyard, 1988). Especially when products are unique, 

complex and experiential (clothing in particular), product learning in an indirect context 

showed to be difficult (Hong & Pavlou, 2014; Lee et al., 2010). In online retail stores, 

the high rate of returns, which can be as much as 40% for online clothing retailers, 

seems to bear witness to the “error prone” nature of indirect product experiences (De 
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et al., 2013; Wiese et al., 2012). Wiese and colleagues (2012) state that due to the 

attributes of clothing, higher returns are more common than for most other product 

categories. Potential buyers generally have limited knowledge about the attributes 

of clothing items they have not yet physically examined and therefore have to form 

product expectations based on (limited) online available information. According to Hunt 

and Einstein (1981) the way the diagnostic attributes of products are encoded, stored 

and recalled from memory varies depending on two distinct and fundamental styles of 

information processing. Relational processing emphasizes information about similarities 

or shared themes among stimuli, while item-specific processing focuses on information 

about unique or distinctive features of a stimulus. Recent evidence (Yazdanparast & 

Spears, 2012) suggests that information processing style relates to the sensory system 

that is dominant for extracting product information. In hands-on product experiences, 

both vision and touch are likely to dominate the identification of product information 

(Schifferstein & Cleiren, 2005). Obviously, there is a pronounced distinction between 

these two sensory modalities. Vision can readily access object information, whereas 

touch can only explore a set of objects one at a time through a series of successive 

impressions, which makes touch a slow modality (Gibson, 1962; Yazdanparast & Spears, 

2012). Touch is also considered as a “proximal” modality since it typically works within 

a limited range around the body. For vision, however, an entire scene can be viewed at 

the same time across a much larger scale (Woods & Newell, 2004). Information pieces 

gathered through touch are typically processed in a piecemeal fashion. Gathering these 

smaller bits of information independently and sequentially using touch is considered to 

be a form of item-specific processing (Yazdanparast & Spears, 2012). Vision, on the other 

hand, extracts multiple features and relationships among features with one glance in 

less than a second, suggesting that visual scenes are encoded in a more holistic manner 

and is, therefore, a form of relational processing (Woods & Newell, 2004; Yazdanparast 

& Spears, 2012). Consequently, individuals’ reliance on different sensory systems may 

influence their overall approach in gathering and processing information prior to making 

a purchase decision. In fact, Yazdanparast and Spears (2012) revealed that tactile prone 

consumers have a preference for an item-specific processing style. Genuinely tactile prone 

consumers gather information preferably through the sense of touch to make informed 

purchase decisions (Citrin et al., 2003; Peck & Childers, 2003a), these information pieces 

are likely to be processed independently as they are gathered, consistent with item-

specific processing. Less tactile prone consumers do not rely heavily on the haptic system 
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for extracting product information, and are more likely to rely exclusively on sensory 

inputs such as sight or hearing in reaching a product evaluation (Citrin et al., 2003). 

Their information processing approach appears to be more consistent with that of the 

visual system (i.e., more relational processing) and less consistent with the item-specific 

approach (Yazdanparast & Spears, 2012). 

Having discussed how sensory modalities are involved in information processing, the next 

part describes how type of input device draws upon these different sensory modalities. 

Most online purchases are, at least for now, being made using a desktop computer 

(Custora, 2014). However, a mouse-driven desktop computer might not meet the needs 

of item-specific focused individuals because they seem to favor more touch-based 

information and consequently may make error prone decisions online. Interestingly, the 

latest figures (Custora, 2014) reveal a huge landmark in the growth of online purchases 

coming via touchscreen tablet devices. These devices allow for direct contact with the 

input surface and often attempt to provide intuitive interactions that resemble touch 

activities in the physical environment (Cockburn, Ahlström, & Gutwin, 2012; Oleksik, 

Milic-Frayling, & Jones, 2013). Whereas mouse-driven desktops impede on touch and 

gestures, touchscreen devices increase the spectrum of gestures and touch actions that 

naturally emerge in user interaction with the environment (Brasel & Gips, 2014; Oleksik 

et al., 2013). Take for example prevalent touchscreen gestures such as tapping, pointing, 

pinching, dragging and nudging. We postulate that providing the opportunity to explore 

the product using finger based direct touch supports item-specific rather than relational 

information processing, which may make the product appear more physical tangible for 

item-specific processors (who are expected to largely rely on touch to reach informed 

purchase decisions). A mouse-driven desktop computer, on the other hand, is predicted 

to be more consistent with that of the visual system, which should be beneficial for 

individuals who demonstrate a greater reliance on a more relational processing style 

(who are expected to largely rely on vision to reach informed purchase decisions). 

Accordingly, we propose that the effect of input device on pre-purchase expectation 

formation and subsequent post-purchase evaluation is moderated by an individual’s 

information processing style. 

First, we expect that finger based direct touch enabled by touchscreen devices (vs. 

mouse-driven desktop computer) makes online products appear more physical tangible 

in the pre-purchase stage for individuals who favor an item-specific processing style, 

as for them touch is important to reach informed purchase decisions. On the contrary, 
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individuals who favor a relational processing style, type of input device is not expected 

to affect the tangibility of the product as informed purchase decisions do not necessarily 

include a physically tangible examination of the product (Yazdanparast & Spears, 2012). 

More formally:

H1   For individuals who favor an item-specific processing style, physical tangibility of the 

product will increase when a product’s attributes can be assessed on a touchscreen 

tablet as opposed to a mouse-driven desktop computer, while no difference is 

expected for individuals who favor a relational processing style.

 

Further, it is expected that matching input device with favored information processing style 

prompts more accurate pre-purchase product expectations because costs in encoding, 

storing and recalling information may be reduced. More specifically, a touchscreen 

device resembles touch activities in the physical environment (Cockburn et al., 2012; 

Oleksik et al., 2013) so that pieces of information are typically extracted in a piecemeal 

fashion. Whereas a mouse-driven desktop computer is dominated by the visual modality, 

and multiple pieces of information and their relationships are typically extracted at 

once. Therefore we expect that for item-specific processors who are found to largely 

rely on touch to reach informed purchase decisions (Yazdanparast & Spears, 2012), a 

touchscreen tablet that support for touch gestures such as dragging and tapping results 

in positive product confirmation, higher post-satisfaction and lower intention to return in 

the post-purchase stage rather than a mouse-driven desktop computer. On the contrary, 

for relational processors who are found to largely rely on vision to reach informed 

purchase decisions, a mouse-driven desktop computer instead of a touchscreen tablet 

is thought to be more consistent with that of the visual system and therefore result in 

better informed decisions thus in positive product confirmation, higher post-satisfaction 

and lower intention to return in the post-purchase stage. Consequently, we propose the 

following hypothesis:

H2   Assessing a product’s attributes using a touchscreen tablet [desktop computer] will 

help individuals who favor an item-specific [relational] processing style to reach 

better informed decisions; meaning (a) positive product confirmation, (b) higher 

post-satisfaction and (c) lower intention to return compared to using a desktop 

computer [touchscreen tablet].
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method

Design and participants 

The study employed a one-factor between-subjects design. The treatment variable 

manipulated in this study was the type of input device. Participants were randomly 

exposed to product information from either a mouse-driven desktop computer or a 

touchscreen tablet. A total of 41 undergraduate students (29 women, mean age 21.95 

years) from a university in West Europe participated in a 20-minute experiment conducted 

in a controlled laboratory environment in exchange for a gift voucher. 

Stimuli development 

The product stimulus for this study was a scarf. We decided to use a scarf because (1) 

scarves do not require as many fit measurements as other types of clothing items such 

as shirts or pants and (2) scarves could be easily evaluated in the lab and (3) it allows 

us to eliminate gender-specific preference for the product. To make sure both men and 

women liked the particular type of scarf a pretest was conducted. 40 undergraduates 

(31 females, mean age 22.53 years) evaluated 10 pictures of different scarves regarding 

the product’s attractiveness (1 = unattractive, 5 = attractive) as well as if the product 

was perceived as unisex (1 = masculine, 5 = feminine). Following the above criteria we 

selected a blue woolen scarf (see Figure 2). Both men and women evaluated this scarf 

as moderately attractive (Mmen = 3.00, Mwomen = 3.32; t(38) = -0.84, p = .404) and as close 

to unisex (Mmen = 2.67, Mwomen = 2.39; t(38) = 0.81, p = .421). To present the blue woolen 

scarf, a web page of a fictitious online store was designed, a screenshot of the web 

page can be found in Figure 2. The product was displayed using pictures of the scarf and 

of its details through an interactive display (ShoogleIt: http://www.shoogleit.com/3306-

0_CABLE-Sjaal). Participants were able to use the mouse or their finger to modify the 

form of the product. In this way, input technique (indirect mouse versus finger based 

direct touch) becomes particularly salient when gathering attribute information in the 

online store.
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Figure 2. Screenshot of the webpage used in the experiment
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Measures

Participants were asked to rate on a scale ranging from 1 (strongly disagree) to 7 (strongly 

agree) the perceived physical tangibility according to four items adapted from Laroche 

and colleagues (2005) “It felt like the scarf was physically tangible,” “I felt as if the scarf 

was in my hands,” “I felt that I could examine the texture of the scarf,” “I felt as though I 

could grasp the scarf” (α = .86, M = 4.78, SD = 1.30). To measure product confirmation, 

four items from Hong and Pavlou (2014) were used to determine the degree to which 

participant’s expectations toward the product were confirmed, including “based on 

the presentation of the scarf on the website, most of my expectations are confirmed”  

(α = .86, M = 5.05, SD = 1.25). This study further measured post-satisfaction by using 

three items measuring whether participants were “happy,” “satisfied,” and “not 

disappointed” with the scarf now that they actually had the scarf in their hands, using 

7-point Likert scales ranging from 1 (strongly disagree) to 7 (strongly agree) (α = .85, 

M = 4.95, SD = 1.47). Return rate was measured using one item asking participants to 

indicate how likely they would return the scarf to the online store along a 7-point scale 

ranging from 1 (very unlikely) to 7 (very likely). The participant’s information processing 

style was measured using a scale developed by Yazdanparast and Spears (2012). This 

scale consists of 9 items that measured how well the items describe the participant’s 

processing style including “I generally examine one feature then move onto another and 

then another before making my decision,” “I make my purchase decision based on the 

overall design of the product (reverse coded),” “I spend time to examine each aspect of 

the product one at a time” and so forth (α = .81, M = 4.14, SD = 0.86). Full report of 

items of the constructs and reliabilities are displayed in Table D.1 in Appendix D. 

Procedure 

Participants were invited to visit a lab individually. When participants arrived they were 

seated at a table in front of either a Dell computer monitor or an iPad 4. If the participant 

was in the desktop computer group the tablet was not available and vice versa, hence 

the alternative device was not made salient. Participants were given a shopping scenario 

vignette that indicated that the scarf shown in the online store was the scarf they were 

interested in and were considering to buy. After examining the scarf in the online store 

for a minimum of one minute, participants had to fill out questions measuring physical 

tangibility in the pre-purchase stage. Next, the participants were instructed to imagine 

that they had decided to buy the scarf and that the scarf would be delivered at their 
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home the next day. Participants then were requested to take the scarf out of the drawer 

(ensuring direct, physical touch), and were asked to try and evaluate the scarf in the 

same way as when they would have received the product at home. This scenario vignette 

was designed to simulate the complete online purchase process, including the pivotal 

post-purchase stage. In the post-purchase stage (i.e., after handling the actual scarf 

for a minimum of one minute) the participants answered questions measuring product 

confirmation, post-satisfaction and intention to return. Finally, information about 

information processing style and demographics were gathered and all participants were 

thanked and debriefed. 

AnAlyses

A series of linear regressions was conducted to test the hypotheses. As is recommended 

for a continuous independent variable, we conducted a moderated regression analysis 

to take variance in the data into account (Irwin & McClelland, 2001). Using a median 

split of a continuous variable such as information processing style can decrease the 

statistical power for detecting interactions. Rucker and colleagues (n.d.) point out that 

dichotomizing a variable with a median split can be equivalent to discarding about half 

of the data and recommend using moderated regression analysis. Cronbach (1987) 

suggest centering the scale variables before forming the multiplicative term to diminish 

multicollinearity. Centering makes interpreting the main effects easier. It is important 

to include all components of the product terms in the regression model—even if some 

of those terms are insignificant or meaningless—to enable proper partialling of the 

product. We apply this approach, and include the moderating variable in the regression 

analyses (information processing style (mean centered)), and the independent variable 

(input device), as well as the interaction between these variables. To examine the nature 

of the interaction effect Aiken and West (1991) suggest simple slopes analysis. One 

such simple slopes approach is based on the Johnson-Neyman (J-N) procedure. The J-N 

procedure tests post hoc for what values of the continuous variable there are significant 

group differences. Utilizing the J-N procedure identifies regions of significance (p ≤ .05) 

for group differences when the treatment effect differs depending on the continuous 

variable (Hayes & Matthes, 2009). 



The role of input device in sim
ulating stroking gestures

5

123

Physical tangibility in the online pre-purchase stage 

The two-way interaction between input device and processing style is significant for 

physical tangibility (B = 0.993, p = .034). The results also indicate that increased item-

specific information processing exhibits significant positive effects on perceived physical 

tangibility (B = 0.601, p = .013). Table 1 presents the results obtained from the moderated 

regression analysis. 

Table 1. Results of the physical tangibility linear regression analysis testing the 
moderating effect of information processing style on the impact of type of input device

Physical tangibility
B p

(Constant) 4.690 .000

Input device (computer=0, tablet=1) 0.158 .679

Information processing style 0.601 .013

Interaction: input device x processing style 0.993 .034
R2= .217

 

The significant interaction of input device and information processing style on physical 

tangibility were further probed using the J-N Procedure of the SPSS macro PROCESS 

proposed by Hayes and Matthes (2009). Simple slope analyses show that participants 

who predominantly take on an item-specific information processing style—participants 

who scored 5.24 or higher—who additionally assessed the product information using a 

touchscreen tablet reported significantly more feelings of physical tangibility than item-

specific processors exposed to the mouse-driven desktop computer. For participants at 

the low end of the scale, the difference between the slopes does not reach a conventional 

level of significance (p > .07). These results support H1 and are depicted in Figure 39. 

9 For reasons of clarity we used the uncentered information processing style variable (thus retaining the 
original scale points) to plot the simple slopes as centering the predictors has no effect on the interaction 
parameters (Field, 2013, p. 399).
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Figure 3. Effect of input device and individual differences in information  
processing style on physical tangibility

Product evaluations in the post-purchase stage

H2 was tested by means of three regression analyses, one for (a) product confirmation, 

one for (b) post-satisfaction and one for (c) intention to return the product. As shown 

in Table 2, the effect of the input device x information processing style on product 

confirmation is significant (B = 0.986, p = .035). The same holds true for the effect of 

the interaction term on post-satisfaction (B = 1.636, p = .002) and intention to return 

the product (B = -1.315, p = .014). 

Table 2. Results of the product confirmation, post-satisfaction and return intention 
linear regression analyses testing the moderating effect of information processing style 
on the impact of type of input device

Product 
confirmation

Post-
satisfaction

Return 
intention

B p B p B p
(Constant)  4.965 .000  4.803 .000  2.437 .000

Input device (computer=0, tablet=1)  0.504 .190 -0.029 .945 -0.080 .853

Information processing style -0.155 .502 -0.228 .373  0.129 .623

Interaction: input device x processing style  0.986 .035  1.636 .002 -1.315 .014
R2= .174 R2= .279 R2= .179
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Subsequently, to determine the nature of the interaction effects we follow the J-N 

procedure. The probed simple slope effects are depicted in Figure 410. First, participants 

who mainly engage in item-specific processing (scoring 4.45 or higher on the information 

processing scale) reported more frequently that most of their expectations were confirmed 

when they had to form product expectations using the touchscreen tablet compared to 

item-specific processors who used the mouse-driven desktop computer. For participants 

at the lower end of the scale, the slopes do not significantly differ from each other 

(p > .14), indicating that participants engaging in relational rather than item-specific 

processing could adequately assess product information on either mouse-driven desktop 

computer as touchscreen tablet. These results confirm H2a partially. Second, information 

processing style also served as a moderator for the association between type of device and 

post-satisfaction. Participants who scored 4.82 or higher on the information processing 

style scale (i.e., predominantly engaging in item-specific processing), who additionally 

were in the touchscreen tablet group showed significantly more post-satisfaction than 

similar participants in the desktop computer group. Different from the results of product 

confirmation, participants at the lower end of the information processing scale, i.e., 

those who engage mainly in relational information processing (participants who scored 

3.50 or lower), reported significantly more post-satisfaction in the mouse-driven desktop 

computer group compared to similar participants in the touchscreen tablet group. 

Therefore, H2b was supported. Finally, a similar pattern was found for the return rate. 

Participants who predominantly take on an item-specific processing style (i.e., scoring 

5.04 or more), who additionally were exposed to the touchscreen tablet showed less 

intention to return the product compared to item-specific processing participants who 

were exposed to the mouse-driven desktop computer. On the contrary, when participants 

mainly engaged in relational processing (i.e., participants who scored 2.86 or less), 

return rates were lower when product information was assessed through the mouse-

driven desktop computer compared to when relational processors assessed information 

through the touchscreen tablet. These results confirm H2c.

10 For reasons of clarity we used the uncentered information processing style variable (thus retaining the 
original scale points) to plot the simple slopes as centering the predictors has no effect on the interaction 
parameter (Field, 2013, p. 399)
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Figure 4. Effect of input device and individual differences in information  
processing style on different post-purchase measures

Further, product confirmation and post-satisfaction are significantly correlated with 

intention to return the product (respectively r = -.613, p = .000 and r = -.509, p = .001).
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conclusion

In this paper, we examined the effect of input device on pre-purchase expectation 

formation and subsequent post-purchase confirmation, post-satisfaction and product 

return in an online clothing store, taking into account that individuals take on different 

information processing styles. Our findings show that accurate product expectations 

depend on both the predominant information processing style and the input device used 

to assess the product’s attributes. 

As noted by Yazdanparast and Spears (2012), touch-based search is an important 

form of collecting information for item-specific focused individuals. Unfortunately, in 

online stores the ability to touch retail offerings is obviously hampered. However, the 

current study indicates that finger based direct touch on a touchscreen tablet may act 

as a compensational mechanism for item-specific focused individuals’ inability to explore 

products through touch. That is to say, the results of this study indicate that individuals 

who favor an item-specific information processing style experience the online product as 

more physically tangible on a touchscreen tablet as opposed to a mouse-driven desktop 

computer. Item-specific processors also display positive product confirmation, more post-

satisfaction and less intention to return the product when product information can be 

gathered using a touchscreen tablet rather than a mouse-driven desktop computer. 

On the contrary, input device does not make a difference in the evaluation of product 

tangibility for individuals who favor relational information processing. These findings 

support the idea that relational processing (employing an overall assessment) does not 

necessarily include a physically tangible examination of the product (Yazdanparast & 

Spears, 2012). Relational processors tend to place greater reliance on the visual system 

(Woods & Newell, 2004; Yazdanparast & Spears, 2012) and therefore appear to report 

more post-satisfaction when product information is acquired through a mouse-driven 

desktop computer as opposed to a touchscreen tablet. The same pattern was found for 

intention to return the product. It is somewhat surprising that product confirmation does 

not differ per input device for relational processing individuals. A possible explanation for 

this result might be that relational information processing is thought to be less effortful 

and used to formulate judgments quickly, akin to ELM’s peripheral-route (Maheswaran, 

1991; Petty & Cacioppo, 1986). Following the ELM’s peripheral-route, individuals will 

engage in less extensive cognitive processing (i.e., not scrutinize each specific attribute 

of the product) but more likely engage in affective processing (Petty & Cacioppo, 1986). 
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Consequently, relational processors may hold attribute judgments less strictly and may, 

therefore, easily discount these judgments when they actually handle the product. 

Nevertheless, it was postulated that product assessment on a touchscreen tablet would 

distort expectation formation for relational processors because touch encourages item-

specific processing rather than relational processing. This effect seems not to be reflected 

in product confirmation (i.e., a cognitive measure) but rather in post-satisfaction (i.e., an 

affective measure).

In general, it appears that matching input device with information processing style improves 

product expectation formation. Such a match may reduce costs in encoding, storing 

and recalling information, which encourages the processability of online information 

(Bettman & Kakkar, 1977). The results of the present study show that presenting online 

information to consumers using the input device which is congruent with their favored 

processing style results in high product tangibility and accurate product confirmation 

for item-specific processors, and high post-satisfaction and low product return for both 

item-specific and relational processors.

Theoretical and managerial implications

This study has both theoretical and managerial implications. On the theoretical front, 

we enrich the understanding of consumers’ strategies for acquiring information in an 

online clothing store environment. The study results clearly suggest that seemingly non-

content related factors, such as different input devices, can have significant impacts on 

the way online information processing is facilitated and the extent to which subsequent 

post-purchase experiences are satisfactory. In line with Bettman and Kakkar (1977), 

processability of information seems to be as important as availability. Even when 

information is available, consumers cannot correctly assess the available information if 

it is not easy to process. Thus, information must not only be available to consumers but 

also processable, what seems to be (at least partially) determined by type of input device. 

From a managerial perspective, the findings in this paper are important because the rise 

of free shipping and returns has resulted in a surge in online sales of clothing, but also 

coincided with increased product returns in this particular sector (Banjo, 2013). Online 

clothing retailers should therefore track consumers’ online search behavior to differentiate 

between item-specific and relational processors. For example, consumers who typically 

look for additional details (e.g., zoom function, alternative views, customer reports) are 

most likely consumers who mainly engage in item-specific processing. In order to increase 
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product tangibility, product confirmation, satisfaction and reduce product returns for 

consumers who demonstrate a greater reliance on an item-specific processing style, 

online clothing retailers should ensure that the online store is—at least—compatible for 

touchscreen devices but more preferably should consider launching an app for mobile 

devices. Such an application should employ tactics that emphasize navigation through 

touch and gestures. The application may subsequently encourage consumers who favor 

item-specific processing to access the online store through a touchscreen device rather 

than a desktop computer. 

Furthermore, although we did not directly investigated other touchscreen devices 

other than the tablet, the findings may also very well apply to another well-known 

touchscreen device; the smartphone. Whereas in 2014, transacting an online purchase 

using a smartphone has not yet become standard practice for a majority of millennials, 

online stores registered a modest growth in online purchases coming from smartphones 

(“Do Millennials Actually Use Smartphones for Shopping?,” 2015). This growth presents 

an additional opportunity to exploit the benefits of touch in online shopping and also 

stresses that type of input device is becoming increasingly salient. 

Limitations and suggestions for future research

It should be noted that there are some limitations that merit attention. First, a limitation 

of the study was the relatively small sample size. Replications with a larger sample would 

improve the robustness and generalizability of the findings. A larger sample would also 

provide the opportunity to investigate whether gender differences emerge. According 

to the Selectivity Model (Kempf, Laczniak, & Smith, 2006; Meyers-Levy & Maheswaran, 

1991) women’s processing often entails substantial, detailed elaboration of the message 

content while men’s processing of message content seems to focus on overall message 

themes or schemas. Further investigation into the possible link between gender and 

information processing style can further refine the results of our study. Furthermore, the 

focus of this study is in the domain of clothing. This product category is of importance 

because return rates are rampant in this sector (Banjo, 2013). Nonetheless, the role of 

tactile input in product expectation formation can highly differ per product category 

(Grohmann et al., 2007). Consequently, further research is required to determine 

whether our findings replicate across varying product categories. Next, we found an 

effect for the interactive product presentation interface but it remains unknown whether 

the findings also apply to settings where input technique (indirect mouse versus finger 
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based direct touch) is far less salient when gathering attribute information in the online 

store. Finally, in our study we assessed information processing style using a self-report 

measure. This self-report measure focused on introspective reflections about the way 

participants gather information. Although extensively used in consumer research, 

self-report measures register the participant’s subjective feeling. Participants rated 

the extent to which they felt they processed information on a battery of items using 

Likert-style rating scales. However, autonomic measures can record reactions beyond 

the respondents’ control. In a future study, eye tracking measures, for example, can 

be used to assess participants’ information processing style. Eye movement measures 

provide data on sequences of information seeking responses. By measuring interfeatural 

saccades and feature gaze duration a distinction can be made between a global eye scan 

pattern (enabling an integrative, holistic impression of the stimuli) and a local eye scan 

pattern (allowing a deeper analysis of the detailed item-specific information) (Schmid, 

Schmid Mast, Bombari, Mast, & Lobmaier, 2011). In this way, in a future study a more 

objective measure of information processing style can be obtained.
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RecApitulAtion And contRibutions

The past ten years have seen a significant change in how consumers shop. This change is 

characterized by the emergence of the Internet. A large portion of the online population 

uses the Internet on a daily basis and during this time, online shopping is increasingly 

becoming an ingrained online activity (Comeos, 2015; Eurostat, 2015). Moreover, online 

shopping is well on its way to becoming an integral part of the consumers shopping 

routine. However, the fact that consumers simply cannot physically examine product 

offerings before purchase makes online shopping a whole different experience compared 

to shopping in brick-and-mortar stores. Not surprisingly, one of the most important 

determinants of successful online retailing performance has proven to be the amount of 

product information that can be provided (Dennis et al., 2010; Jiang & Benbasat, 2004; 

Ramanathan, 2010). Consequently, there is an obvious growth in both commercial and 

academic interest in how product display can contribute to communicating the product’s 

salient attributes (Daugherty, Li, & Biocca, 2008; Kim & Forsythe, 2008; Spence & Gallace, 

2011). However, little research has specifically investigated whether and how we can 

apply what is known about direct sensory perception to product interactions enabled 

by computers. In other words, it remained to be studied which product presentation 

formats in the online store facilitate sensory-related information processing. 

In this dissertation we challenged the concepts of the two worlds (i.e., virtual vs. 

physical) in the context of retailing by introducing online product presentation formats 

that attempt to expand sensory exchanges between humans and computers. Surpassing 

the dichotomous view that contrasts indirect and direct product experiences, we 

investigated how product presentation formats affect sensory-related information 

processing in order to move closer to direct hands-on experiences. To put it differently, 

we investigated which, how, and when image interactivity technology—aimed at 

expanding sensory bandwidth—could be incorporated in the online store to maximize a 

product’s potential as a persuasive instrument in itself. In an environment characterized 

by a lack of direct hands-on product experiences, we studied the situational factors 

(e.g., input device), mediating factors (e.g., mental imagery) and personal factors 

(e.g., need for touch) that constrain or facilitate the uptake of sensory related product 

information. In order to study the causal effects of product presentation format on 

online product experience, all chapters employed an experimental design. In the 

experiments, participants were asked to examine the product(s) in the online store 
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(cf. Chapter 2 & 4) and/or to examine the actual physical product (cf. Chapter 3 & 5). 

Each time, we created our own online store environment. By designing the fictitious 

online store to our specific goals and needs, we created a highly authentic shopping 

environment that gave us maximum control over the structuring of the store visit and 

the inclusion of the product presentation format. In what follows we will recapitulate 

our findings and discuss the implications for both academics and practitioners. Further, 

we discuss interesting future research directions.

The goal of the study reported in Chapter 2 was to investigate the potential role 

and impact of mental imagery processing (i.e., perceptual information accessed from 

memory) as one mechanism through which online product experiences are established. 

Previous research in the context of advertising has demonstrated that mental imagery 

is an important tool for recreating some of the stimulation that consumers usually 

derive from actual product interaction (e.g., Lee, 2012; MacInnis & Price, 1987). When 

confronted with representations of reality, individuals tend to mentally represent stimuli 

and actions based on what they have experienced in the past, combined with perceptual 

information available at that moment (Finke, 1986; Lee & Gretzel, 2012). To test whether 

image interactivity technology can ease the constraints associated with consumers’ lack 

of physical product examination we compared in an experimental study two versions of 

an online store that varied in terms of image interactivity: dynamic (i.e., a mix-and-match 

feature allowing the creation of visual images of apparel combinations) and static (i.e., 

rigid pictures). Results show that arousing mental imagery through the creation of visual 

images of apparel combinations resulted in a multifaceted consumer experience. More 

concretely, the mix-and-match feature engaged consumers in higher levels of mental 

imagery processing than did the static apparel representations. Subsequently, the study 

adds to the understanding of the value-creation process by showing that mental imagery 

strongly affects all four experiential value dimensions; mental imagery processing 

exhibited significant positive effects on perceived aesthetics, playfulness, consumer return 

on investment, and service excellence. In turn, all dimensions of experiential value had 

significant effects on the consumer’s intention to return to the online store. A particularly 

exciting finding was that dynamic interactive representations of apparel that arouse 

mental imagery can provide a convincing amount of intrinsic value, eliminating dullness 

and lifelessness. The results confirmed the proposition of MacInnis and Price (1987) that 

the inability to examine products physically makes mental imagery an important tool to 

create a multifaceted consuming experience when direct hands-on product interactions 
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are not available. Therefore, focusing on the price, efficiency or functional utility may be 

too narrow to account for all of the value that online stores could provide. 

The goal of the studies reported in Chapter 3 and Chapter 4 was to investigate the 

feasibility of image interactivity technology to tap into tactile perceptual information 

to facilitate tactile sensations. These chapters build upon the persuasiveness of touch 

in brick-and-mortar retail settings, extending it to an online store environment. It was 

proposed that an interface using image interactivity to simulate stroking gestures might 

provide consumers in online stores with information resembling direct experiential tactile 

contact with products—as if it is a real experience. We created an interactive display 

wherein users were allowed to move the fabric of a scarf by dragging it with the mouse, 

thereby simulating stroking gestures. And indeed, consumers felt more frequently they 

had the sensation that they could hold, move their fingers across, and feel the texture 

when the scarf was depicted by means of such an interactive interface relative to an 

interface using only static images. Research has indicated that consumers may use touch 

to gather relevant information of a product’s performance as well as to merely enjoy the 

sensory aspects of touch as an end in itself. We indicate that the same applies for the 

tactile sensations generated by image interactivity technology, as it has shown to serve 

both an informational (cf. Chapter 3) and emotional (cf. Chapter 4) function. 

First, in Chapter 3 we investigated whether the success of communicating diagnostic 

information on a product’s salient attributes for which sensory input is important 

(experience attributes including softness and thickness) or unimportant (search attributes 

including color and length) is dependent on how the product is depicted in the online 

store. The first study shows that an interface using image interactivity to simulate 

stroking gestures is perceived as significantly more diagnostic for experience attributes 

than an interface using static images. This effect seems to occur due to visually induced 

tactile sensations. In fact, individuals who use an interactive interface report a level of 

perceived diagnosticity of experience attributes similar to that of individuals who actually 

touched the product. On the contrary, we show that information on search attributes 

can be communicated successfully in online stores regardless of how the product is 

depicted. These findings corroborate previous research that has put forward that product 

experiences are not always superior to indirect product experiences for communicating 

product information (Weathers et al., 2007; Wright & Lynch Jr., 1995). Furthermore, 

the second study identified the perceived level of user control over the interaction with 

the product—a crucial element of image interactivity—as an important predictor of 
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tactile sensations. A video simulating stroking gestures relative to an interactive interface 

simulating stroking gestures, proved less effective in generating tactile sensations and 

perceived diagnosticity of experience attributes. A video in which users are just being 

a passive spectator of the stroking gestures made them feel they had very little control 

over the product experience. Instead, giving users the feeling that they interact with the 

object of their interest and not with a video player appears to be important to facilitate 

sensory-related information processing.

Second, in Chapter 4 we investigated further whether an interface using image inter-

activity to simulate stroking gestures relative to an interface using static images influenced 

the extent to which the displayed product was experienced emotionally. In this chapter 

we recognize the importance of the immediate, automatic emotional response toward 

the touched product as the lack of tactile exploration in the online store may leave 

consumers less emotionally engaged. The lack of emotional engagement is suggested 

to be linked to the failure of certain products to be successfully sold online (Spence &  

Gallace, 2011). Elaborating further on data gathered in Study 1 of Chapter 3, results 

revealed that two online product presentation formats that vary in their ability to 

generate touch sensations influence emotional responses toward the product differently. 

An interactive interface that appeals to a sense of touch can provoke positive as well 

as diminish negative emotional responses toward online products. These findings seem 

to concur with studies demonstrating that physical touch in a brick-and-mortar retail 

setting makes consumers feel connected to a product on an emotional level (Chen et al., 

2009; Jansson-Boyd, 2011; Peck & Wiggins, 2006; Sonneveld & Schifferstein, 2008). In 

addition, individual differences in preference for touch to enjoy its sensory feedback (high 

level of autotelic NFT; cf. Peck & Childers, 2003) affects the relation between product 

presentation format and emotional responses towards online products. For individuals 

who touch to seek fun and excitement, the interactive interface resulted in more favorable 

emotional responses toward the depicted product than the static interface. In the same 

way, consumers who have a high preference to touch also form a more favorable attitude 

toward the product. The product presentation format did not however affect emotional 

responses toward the online product for individuals who have a low preference to touch. 

Consequently, for individuals who do not seek fun and excitement using touch, intrinsic 

pleasure in online stores has to come from sources other than investigated in our study. 

Further studies will need to indicate potential sources of favorable emotional responses 

in online settings for individuals who have a low preference to touch.
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In summary, an interface using image interactivity to simulate stroking gestures seems 

to respond to people’s desire to feel and touch a product. The level of control users 

can exert over the objects appears to be a catalyst for expanding sensory bandwidth 

in mediated environments. When consumers are limited in the number of tactile 

inputs available for product evaluation, image interactivity technology that appeals to 

consumers’ sense of touch provide consumers with both informational and emotional 

tactile cues. What becomes clear is that image interactivity technology contributes to the 

perceived tactility of the product which results in getting a better grasp of the product 

and feeling attached to a product on an emotional level. Most importantly, the inability 

to stimulate the consumer’s skin directly does not mean that online stores cannot draw 

upon other senses in order to evoke tactile sensations in consumers.

It is somewhat surprising that emotional response but not product understanding 

depends on the individual’s preference to touch. Moreover, the importance of the 

informational function of touch in online product evaluations showed to be genera-

lizable across consumers (cf. Chapter 3). Thus, regardless of whether individuals have 

a high or low preference to touch, an interactive interface has a beneficial effect on 

product understanding. However, touch does not necessarily only provide instrumental 

or structural information about a product, touch can also have a major affective 

component (cf. Chapter 4). Interestingly, Peck and Childers (2003b) found that it is 

especially difficult to compensate for the sensory experience and hedonic appreciation of 

a product when there is a barrier to touch. Whereas, in their studies, pictures and written 

descriptions that emphasize tactile hedonic information did substitute for touch in order 

to enjoy the experiential aspects of a product for individuals who have a low preference 

to touch, it did not for individuals who have a high preference to touch. Excitingly, we 

show that in the form of image interactivity technology that taps into tactile perceptual 

information actually compensates for enjoying the experiential aspects for individuals 

who have a high preference to touch for fun and excitement. Crossing boundaries that 

are traditionally associated with the limitations of online environments, online retailers 

seem to be in the position to exploit the benefits of touch in retail settings similar to 

brick-and-mortar retailers. However, the notion that touch is a more trivial source of 

information for individuals who have a low preference to touch does not seem to apply 

straightforwardly to an online store context. Whereas for this group of consumers a broad 

and coarse representation of the product did compensate for enjoying the experimental 

aspects of the product, it did not for gathering instrumental tactile information of a 
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product’s performance. Further research is required to disentangle the nature of the 

relation between individual’s preference to touch and the emotional and instrumental 

function of touch in both the offline and online context. 

The final study reported in Chapter 5 investigated possible effects of input device 

(mouse-driven desktop versus touchscreen tablet) on product evaluation in the post-

purchase stage when consumers can actually handle the product. Touchscreen tablets 

have become a key component of the online shopping landscape, making the role of 

finger based direct touch in online consumer behavior increasingly prevalent. It was 

proposed that consumers experience the online product as more physically tangible 

when they could use their fingers on a touchscreen tablet as opposed to using a mouse-

driven desktop computer to operate an interface using image interactivity to simulate 

stroking gestures. Consumers were, subsequently, expected to form more accurate 

product expectations in the pre-purchase stage and therefore to report less intentions 

to return the product in the post-purchase stage. However, the effect of input device on 

product expectations showed to be more complex because the relationship appeared 

to be moderated by information processing style. Hunt and Einstein (1981) proposed 

two fundamental information processing styles that people use to encode, store and 

recall information to reach an informed judgment when they encounter information. 

Relational processing focuses on the similarity of multiple pieces of information, whereas 

item-specific processing focuses on the unique attributes of each piece of information 

separately. It has been demonstrated that individuals often differ in how they process 

information (Meyers-Levy, 1991; Yazdanparast & Spears, 2012). Item-specific processors 

tend to rely highly on the tactile system because information pieces gathered through 

touch are typically processed in a piecemeal fashion (Woods & Newell, 2004). Contrary, 

relational processors tend to place greater reliance on the visual system (Woods & Newell, 

2004; Yazdanparast & Spears, 2012). Consequently, the present study indicated that 

finger based direct touch on a touchscreen tablet acts as a compensational mechanism 

for item-specific information processors but not for relational information processors. 

When product information can be gathered using a touchscreen tablet rather than a 

mouse-driven desktop computer, item-specific processors report more often that in the 

post-purchase stage their expectations regarding the product were correct and that 

the likelihood of returning the product was low. This effect did not apply to relational 

processors because, instead of a touchscreen tablet, a mouse-driven desktop set more 

accurate pre-experiences. This result is most probably because relational information 
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processors are less likely to process pieces of information gathered through touch. 

Generally, the results suggest that seemingly non-content related factors, such as different 

input devices, can have a significant impact on the way online product information is 

processed and the extent to which subsequent post-purchase experiences are satisfactory. 

These are important findings for online retailers and consumers concerned with product 

satisfaction and lower return rates.

Taken together, the four studies in this dissertation show that product experiences in 

online environments differ according to a spectrum rather than a dichotomy. All studies 

reveal that consumers’ interaction with online product presentations can involve a 

higher level of gradation that goes beyond the dichotomous view of indirect versus 

direct product experience. In the context of this dissertation, a static picture and even 

a video of the product communicates primarily broad and coarse information regarding 

sensory product attributes, yielding only indirect visual experience. In contrast, an 

image interactive display of the same product facilitates sensory-related information 

processing, resulting in something more than a visual experience alone. By the same 

token, a touchscreen tablet makes the product seem more tangible for those consumers 

who favor touch as a form of collecting information. All findings support the idea 

that multisensory information uptake can occur in the context of an online store. We 

therefore want to urge further research to emphasize the potential of adopting a view 

on online product experiences that includes the aspects traditionally associated with the 

limitations of buying products in online environments.

Contributions to academic research 

The knowledge that was obtained in this dissertation, advances research on product 

display in online retailing in several ways. In general, this dissertation proposes and 

disentangles psychological processes that explain differences in online product 

experiences and subsequent behavioral outcomes, taking into account the role of image 

interactivity technology. Up to now, most research has directed its attention to the direct 

relationship between product presentation format and consumer approach variables such 

as purchase intentions (Daugherty, 2008; McCabe & Nowlis, 2003), impulsive behavior 

(Park, Kim, Funches, & Foxx, 2012) or product liking (Grohmann et al., 2007; Hamilton & 

Thompson, 2007). Less research attention is devoted to the more fundamental question 

of why different presentation formats affect product experience differently. Explanations 
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for effects found are often given in hindsight, yet hardly hypothesized and empirically 

tested. The research reported in this dissertation, therefore, not only investigated what 

product presentation formats constrain or facilitate the opportunity and ability to process 

sensory-related information but also identified possible mediators and moderators that 

influence the relationship between product presentation format and online product 

experiences. Knowledge on the mechanisms underlying outcomes of image interactivity 

technology enables us to make better predictions about which presentation formats 

affect which individuals under which circumstances. Only if we know how and why 

individuals are influenced by certain image interactivity technologies can we add to the 

understanding of the important determinants of successful online product presentation 

performance. To exemplify, an interface that uses image interactivity to simulate stroking 

gestures can provide detailed tactile information, thereby substituting for missing tactile 

information in online shopping environments. Such an interactive display of the product 

is therefore especially useful for communicating about products with predominantly 

touch-related experience attributes. For products with mainly search attributes, however, 

image interactivity technology is less beneficial. Consequently, verifying the nature of 

the attributes on which consumers are most likely to base their product evaluations is 

essential to the success of the implementation product presentation formats. 

Further, in this dissertation we considered both the structure of the technology and 

the perceptions of users as important elements in expanding sensory bandwidth in 

a mediated environment. The studies reported in this dissertation indicate that any 

evaluation of sensory exchanges between humans and computers does not lie just 

within the technology, but also in perceptions of users themselves. This finding is in line 

with research on flow, whereby Murray (1997, p. 272) advocates that active participation 

in a responsive environment should lead to a moment ‘when the medium itself melts 

away into transparency, at that point, we will be lost in the make-believe and care 

only about the story’. As well as in line with research on virtual reality, in which Steuer 

(1992) states that the ability of a medium to form an environment that, in the minds 

of communication participants, takes precedence over actual physical environments is 

identified as a critical result of virtual reality (Steuer, 1992). In this dissertation we indicate 

that the representational power e.g., mental imagery processing and tactile sensations 

depends on the technology as well as on the individual. 
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Next, we applied what is known about unmediated sensory perception to product 

interactions enabled by computers. The results indicate that, to some extent, the Media 

Equation theory of Reeves and Nass (1996, 2000) positing that ‘media = real life’ also 

applies to mediated sensory perceptions in indirect product experiences. The authors 

argue that people tend to automatically accept what seems to be real as in fact real. 

However, we found that this principle cannot be applied straightforwardly to mediated 

product experiences, instead, we found that the extent to which product presentations 

mimic real life is essential to activate this automatic response. In the context of the present 

dissertation, perceptions alone have shown to alter human behavior, but only when the 

mediated cues available to the perceptual system are close enough to those encountered 

in real life, people will make the same evaluations in mediated interaction than in real 

life. Besides, the extent to which consumers perceive mediated representations the same 

as their real-world counterparts depended both on the technology and on the individual 

him/herself. The equation does not seem to generally hold when the representation of 

real life is broad and coarse. Static images, for instance, do not sufficiently respond to 

the expectation of consumers to feel that products can be handled. At the same time, 

not the niftiest of new media such as virtual reality systems or haptic feedback devices 

are required to generate real-life sensory responses to media. We have shown that image 

interactivity technology already can generate such sensory responses. 

Interestingly, the studies reported in this dissertation also add to the literature that 

distinguishes utilitarian shopping from hedonic shopping (Hirschman & Holbrook, 1982; 

Holbrook, 1999). Product presentation formats that facilitate the uptake of sensory related 

information appear to respond to both an informational and an emotional need when 

consumers shop online. For example, seeing an interactive visualization of a clothing 

item causes the consumer not only to perceive and encode its instrumental or structural 

information but also generate internal imagery containing multisensory images, fantasies 

and emotional arousal. These mental images of (tactile) product interactions add value 

to the online shopping experience. Besides utilitarian benefits, experiential benefits 

experienced in online stores show to offer another important incentive for consumers to 

return to a specific online store. 
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Practical implications

The finding that image interactivity technology is getting better at fulfilling the emotional 

shopping needs of consumers along with better fulfilment of the functional needs is 

interesting from a practitioner’s point of view. It seems no longer sufficient to employ 

only text and pictures to respond to the intrinsic, experiential needs of the consumer. 

Only text and pictures appear to trigger few hedonic and emotional responses, whereas 

image interactivity technology is not only favorable for product learning and efficiency 

it also shows to elicit feelings of escapism and desire. Online retailers who target 

hedonic consumers might consider to maximize their value by implementing image 

interactivity technology through designing for tactile impressions of the product without 

diminishing responses from utilitarian consumers. Hence, the pool of online consumers 

has considerable potential for expansion, because a more compelling sensory shopping 

experience may appeal to this group of consumers (Scarpi, Pizzi, & Visentin, 2014). 

Importantly, the findings in this dissertation identify a number of relevant consumer 

characteristics that moderate the relationship between product presentation format and 

consumer responses. Consumers who display a high preference for the extraction and 

utilization of hedonic information obtained through touch are more likely to evaluate 

image interactivity that enhance the realism of tactile human-product interactions as 

more favorable than consumers who do not display such a preference. By the same 

token, the implementation of image interactivity seem to excel on a tablet for individuals 

who favor an item-specific processing style but not for the ones who favor a relational 

processing style. Hence, merely implementing product presentation formats in the online 

store without knowing your online visitor does not appear to be sufficient. Instead, 

Internet retailers are advised to personalize interactions to cater for different types of 

online visitors to maximize the effectiveness of the product presentation format. Different 

from brick-and-mortar stores, the Internet gives online retailers the opportunity to easily 

monitor consumers’ movements and actions when they shop online. Technology and 

data analytics provide an in-depth insight into consumer profiles. For example, real-time 

transaction data matched with product presentation format usage data (i.e., whether or 

not consumers use the zoom function, mix-and-match feature, Shoogle, etc.) gleaned 

from server logs can shed light on the linkage among product presentation format, 

prepurchase expectation, post-purchase satisfaction, and return. However, rather than 

adjusting just one type of content based on the average consumer, online retailers 

have to make an effort to distinguish the data on an individual level. For example by 
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gathering data on how long which consumer lingers on what page, which consumer 

typically looks for additional details (e.g., zoom function, alternative views, customer 

reports), in what stage abandons which consumer his/her cart, and so on. By creating a 

detailed profile of each website visitor during each visit and making sure that this profile 

is constantly updated, gives online retailers the opportunity to create a website that is 

specifically tailored to each visitor. This phenomenon has recently been referred to as 

“persuasion profiling” (Kaptein, 2015) and offers a great opportunity to make the most 

of (personalized) product presentation formats.

Further, Herzberg (1959) introduced the motivation-hygiene theory; which states that 

there are some factors in the environment that cause satisfaction (i.e., motivators), while 

a separate set of factors cause dissatisfaction (i.e., hygiene factors). Based on Herzberg’s 

typology we argue that the advancements in image interactivity technology under study 

are rather characterized as motivators than hygiene factors. The satisfier conditions 

are unexpected and they can generate delight when they are properly delivered. 

Advancements in image interactivity technology, appear to cause satisfaction if fully 

delivered but at the same time they do not seem to lead to dissatisfaction per se when 

they are missing. On the contrary, text, static pictures and increasingly video are marked 

as hygiene factors or ‘dissatisfiers’ (Okonkwo, 2010). If such elements (especially pictures; 

cf. peck & Childers, 2003b) are absent in the store, this generally leads to unsatisfied 

customers. Whereas hygiene factors are often a prerequisite for many shoppers and a 

barrier to enter to new competitors, motivators are able to exceed shoppers’ expectations 

and offer a competitive advantage in online retailing. Hence, retailers who implement 

such technologies into their online store may offer a point of difference that increases 

the value of the core offering by differentiating and complementing it. However, retailers 

have to keep in mind that today’s motivators can become tomorrow’s standard (Willems, 

2012). Thus Internet retailers have to keep up-to-date on which product presentation 

format can benefit for their product offerings in order to meet or exceed (in order to 

flourish) consumer’s expectations. 
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diRections foR futuRe ReseARch

This dissertation was set out to determine whether image interactivity technology could 

be employed to move closer to direct, hands-on product experiences. We did not test, 

however, whether online experiences can exceed direct hands-on product experience. 

It would be interesting to explore the potential for image interactivity technology to 

surpass hands-on product experiences, not only in terms of the quantity but also in the 

quality of information provided to consumers. To exemplify, the option to personalize 

and customize everything online going from webpages and product visualizations 

to products and services may surpass shopping experiences in the brick-and-mortar 

store. Online stores may offer a store environment that take into account consumer’s 

preferences and shopping patterns based on earlier store visits. By the same token, 

the option to immediately experience the end result of, for example, a ring with a 

personalized inscription engraved may surpass shopping experiences in the brick-and-

mortar store. Another interesting finding is that mediated touch may also have its 

advantages in comparison with direct hands-on touch. Following the theory of consumer 

contamination (Argo, Dahl, & Morales, 2006), whereas consumers like to touch products 

while shopping, consumers tend to evaluate products that have clearly been touched 

by other shoppers less favorably. Online retailers can therefore benefit from including 

product presentation formats that respond to a need to touch without triggering the 

consumer contamination effect. In general, future research could look beyond direct 

product experience as the model that online experiences try to mimic and focus on how 

online product experiences can exceed typical direct hands-on product experiences.

Consumers’ experiences with retail offerings are intrinsically multisensory in nature 

(Rahman, 2012; Wastiels, Schifferstein, Wouters, & Heylighen, 2013). However, the 

extent to which such a multisensory product experience is important in the online pre-

purchase process differs greatly. Whereas we investigated product categories such as 

apparel whose dominant attributes have to do with multisensory experiences that are 

difficult to digitize (e.g., texture, fit, and feel), it remains to be studied whether the 

uptake of multisensory related information might be equally important for products that 

are dominated by searchable attributes or digitizable experiential characteristics (e.g., 

books and USB sticks), as multisensory information is less important for evaluating these 

products (Nelson, 1974). For product categories with predominantly search attributes, 

we suggest that image interactivity technology that appeal to a sense of touch may not 
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serve an informational function, but still a hedonic/emotional function that results in 

favorable consumers responses. Nonetheless, the number of product categories should 

be extended, with the goal of replicating the findings across different product categories. 

By the same token, examining different product categories can also expand knowledge 

on sensory modalities other than vision and touch. In online product experiences, 

taste, auditory, and smell could be of importance as well, for example, for products 

such as earphones and perfume. Excitingly, research has recently found evidence of the 

existence of olfactory imagery (e.g., Bensafi et al., 2003), the ability “to experience the 

sensation of smell when an appropriate stimulus is absent” (Stevenson & Case, 2012, 

p. 244). One study already found that merely imagining what an odor smells like have 

significant effects on consumer approach behaviors (i.e., salivation, desire to eat and 

actual consumption), but only when consumers saw a vivid visual representation of 

the odor referent (a chocolate chip cookie; Krishna, Morrin, & Sayin, 2014). Based on 

the findings of our own studies, we are not surprised that olfactory imagery requires 

a visual aid to elicit a vivid mental image of the product. However, additional research 

is needed to explore whether this effect can be extended to an online environment 

and whether changes in the visual representation of the odor referent can optimize 

consumer’s olfactory simulations and approach behavior. Along similar lines, studies have 

demonstrated that sound is strongly related to tactile experience (Kitagawa & Spence, 

2006). Several researchers have suggested that the ability of humans to sense the texture 

of a surface on the basis of touch-induced sounds could be used as a substitute to 

alleviate for the loss of tactile sensation (e.g., Lundborg et al., 2005). It remains unclear, 

however, whether effects of image interactivity technology can excel when auditory and 

visual cues are combined. Further, Brunyé and colleagues (2012) found that participants 

rate physical fabric samples smoother after reading a sentence implying a smooth 

unrelated tactile property (a fluffy kitten). Reading a sentence that implies certain tactile 

properties provokes tactile mental representations and these activations influence 

subsequent direct perception. All these examples indicate that more research is required 

to better understand the complex interplay between different sensory modalities even in 

the context of mediated product experiences. In the same respect, another interesting 

avenue for further research is investigating whether pre-experiences set by online product 

presentation format bias direct perception of the product’s sensory attributes. Cardello 

and Sawyer (1992) found that judgements of the product’s sensory attributes can be 

influenced by the expectations for these sensory attributes. The assimilation model 



G
eneral discussion

6

147

(Oliver, 1977) proposes that consumers tend to assimilate towards their expectation, 

that is, the perceived product performance will become similar to the level of their 

expectation. However, it remains to be studied whether mediated perceptions of the 

product’s salient sensory attributes in the online store affect direct hands-on experience 

of the product’s salient sensory attributes.
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Appendix A: chApteR 2

Table A.1 Measurement items and corresponding descriptives

Mean SD Range Cronbachs
α

Mental imagery processing .85
The following questions ask for your opinion about the 
product representation on the website
1. How much did the web site bring to mind concrete 

images or mental pictures? 3.64 1.06 1-5

2. How vivid did you find the product presentation on this 
web site to be? 3.75 0.96 1-5

3. How much did the web site include features that helped 
you visualize a product trial? 3.64 1.02 1-5

4. How much did the web site provide features to help you 
imagine using the product? 2.68 1.16 1-5

Visual appeal .89
1. The way the web site displays its products is attractive 5.10 1.25 1-7
2. I like the way the web site looks 4.92 1.38 1-7

Entertainment value .90
1. I think the web site is very entertaining 4.46 1.50 1-7
2. The enthusiasm of the web site is catching, it picks me up 3.94 1.50 1-7
3. The web site doesn't just sell products, it entertains me 3.52 1.60 1-7

Escapism .88
1. Shopping from the web site "gets me away from it all" 3.05 1.54 1-7
2. Shopping from the web site makes me feel like I am in 

another world 2.88 1.56 1-7

3. I get so involved when I shop from the website that I 
forget everything 2.81 1.61 1-7

Intrinsic enjoyment .85
1. I enjoy shopping from the web site for its own sake, not 

just for the items I may have purchased 3.82 1.80 1-7

2. I shop from the web site for the pure enjoyment of it 2.96 1.63 1-7
Efficiency .85

1. Shopping from the web site is an efficient way to 
manage my time 4.02 1.58 1-7

2. Shopping from the web site makes my life easier 3.62 1.57 1-7
3. Shopping from the web site fits with my schedule 4.14 1.48 1-7

Economic value .73
1. The website products are a good economic value 4.79 1.20 1-7
2. Overall, I am happy with the web site prices 5.43 1.01 1-7

Excellence .74
1. When I think of the web site, I think of excellence 3.20 1.24 1-7
2. I think of the web site as an expert in the merchandise 

it offers 3.60 1.35 1-7

Re-patronage intention .88
1. I will visit the virtual store again 4.45 1.77 1-7
2. I will probably spend more time than planned in the 

virtual store 3.55 1.74 1-7

3. I will patronize the virtual store in the future 3.72 1.71 1-7
4. If I am looking for certain products in the future, this 

virtual store is one of the first stores I am going to visit 3.27 1.62 1-7
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Table A.2 Unstandardized and standardized parameter estimates SEM model

Results for measurement model
Observed 
variable

First-order
latent construct

Second-order
latent construct β B Two-tailed 

p-value
M1 Mental imagery .790 1.00
M2 Mental imagery .796 0.90 0.000
M3 Mental imagery .755 0.93 0.000
M4 Mental imagery .739 1.06 0.000
V1 Visual appeal .862 1.00
V2 Visual appeal .936 1.21 0.000
E1 Entertainment value .880 1.00
E2 Entertainment value .905 1.02 0.000
E3 Entertainment value .802 0.98 0.000
ES1 Escapism .815 1.00
ES2 Escapism .895 1.12 0.000
ES3 Escapism .819 1.05 0.000
I1 Intrinsic enjoyment .849 1.00
I2 Intrinsic enjoyment .879 0.95 0.000
EF1 Efficiency .832 1.00
EF2 Efficiency .904 1.06 0.000
EF3 Efficiency .689 0.78 0.000
EC1 Economic value .838 1.00
EC2 Economic value .689 0.69 0.000

Visual appeal Aesthetics .831 1.00
Entertainment Aesthetics .972 1.48 0.000
Escapism Playfulness .824 1.00
Enjoyment Playfulness .829 1.22 0.000
Efficiency CROI .637 1.00
Economic value CROI .564 0.73 0.000

EX1 Service excellence .825 1.00
EX2 Service excellence .707 0.94 0.000
P1 Re-patronage intention .868 1.00
P2 Re-patronage intention .768 0.87 0.000
P3 Re-patronage intention .806 0.90 0.000
P4 Re-patronage intention .804 0.85 0.000

Results for structural model

Path β B Two-tailed 
p-value

Representation mode to mental imagery .475 .775 .000
Mental imagery to aesthetics .745 .801 .000
Mental imagery to playfulness .454 .565 .000
Mental imagery to CROI .284 .287 .000
Mental imagery to service excellence .513 .630 .000
Aesthetics to re-patronage intention .332 .568 .000
Playfulness to re-patronage intention .328 .485 .000
CROI to re-patronage intention .435 .793 .000
Service excellence to re-patronage intention -.157 -.236 .025

CROI, Consumer return on investment; Model fit indices measurement model, MLMVχ2
(254)= 666.51,  

p <.001, TLI = .93, CFI = .94, RMSEA = .050; Model fit indices structural model, MLMVχ2
(279) = 754.61,  

p <.001, CFI=.94, TLI =.93, RMSEA = .051, 90% C.I = .046-.055
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Appendix b: chApteR 3

Instructions

In this study, we ask you to evaluate a product. In a moment you get to see a scarf which 

is available in this city. At the end of the questionnaire you can choose to participate in a 

prize drawing. Hand in three euros of your newly acquired five euros and you then have 

the chance to win the scarf. We would like for you to visit the webpage [test the product] 

enough so that you know what the product is like. Open the webpage [take the product] 

and take 1½ minutes to examine the scarf. Your task today is to evaluate the product.

Table B.1 The descriptive statistics of measurement instrument

STUDY 1
Construct Item n Mean SD Cronbach’s 

α
Perceived interactivity 0.86

1. The display of the scarf on the website was dynamic 43 5.30 1.47
2. The display of the scarf on the website was controllable 43 5.07 1.32
3. The display of the scarf on the website was passive 43 5.05 1.40
4. The display of the scarf on the website responded to  

my actions
43 4.63 1.70

5. The display of the scarf on the website was 
customizable

43 4.30 1.30

Tactile sensations 0.78
1. When evaluating the scarf I felt that I could examine  

the texture of the scarf
43 5.00 1.48

2. When evaluating the scarf I could imagine moving  
my fingers on the scarf

43 4.33 1.81

  3. When evaluating the scarf I felt as if the scarf was  
in my hands

43 3.47 1.70

  4. When evaluating the scarf I felt as though I could  
hold the scarf

43 4.30 2.17

Perceived diagnosticity of search attributes 0.68
To what extent did this shopping experience enable  
you to judge the…

     

1. …color of the scarf 66 5.92 0.95
2. …length of the scarf 66 5.23 1.13
3. …shape of the scarf 66 4.88 1.45

Perceived diagnosticity of experience attributes 0.80
To what extent did this shopping experience enable  
you to judge the…

     

1. …material of the scarf 66 5.15 1.36
2. …warmth of the scarf 66 4.30 1.55
3. …thickness of the scarf 66 4.76 1.37
4. …softness of the scarf 66 4.85 1.40

Continued
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Need for touch 0.88
1. I feel more confident making a purchase after touching  

a product
66 6.15 0.88

  2. When browsing in stores, it is important for me  
to handle all kinds of products 

66 6.08 0.83

  3. If I can’t touch a product in the store, I am reluctant  
to purchase the product 

66 5.50 1.33

  4. When walking through stores, I can’t help touching  
all kinds of products

66 5.92 1.13

  5. I feel more comfortable purchasing a product after 
physically examining it

66 6.23 0.80

  6. I place more trust in products that can be touched  
before purchase 

66 5.94 0.99

  7. I like to touch products even if I have no intention  
of buying them

66 5.55 1.42

  8. The only way to make sure a product is worth buying  
is to actually touch it

66 4.88 1.61

  9. I find myself touching all kinds of products in stores 66 5.74 1.26
  10. When browsing in stores, I like to touch lots of 

products
66 5.59 1.25

  11. There are many products that I would only buy if I 
could handle them before purchase

66 5.36 1.43

  12. Touching products can be fun 66 5.71 1.15

Internet experience N/A
1. How often do you use the Internet? 
 1 (not at all) to 6 (multiple times a day)

66 5.89 0.31

Online shopping frequency N/A
1. How often do you purchase products/services online? 
 1 (never) to 8 (daily)

66 5.21 1.18

STUDY 2
Factors Item n Mean SD Cronbach’s 

α
Perceived control 0.89

1. I felt that I had a great deal of control over my 
experiences with the throw blanket

96 4.11 1.70

  2. While evaluating the throw blanket, my actions 
determined the kind of experience I had

96 4.57 1.46

  3. I was able to control the throw blanket in my own way 96 4.19 1.83
  4. I was able to control the interaction with the throw 

blanket
96 4.39 1.54

Tactile sensations 0.76
1. When evaluating the scarf I felt that I could examine 

the texture of the scarf
71 4.13 1.70

 
2. When evaluating the scarf I could imagine moving  

my fingers on the scarf
71 4.14 1.52

 
3. When evaluating the scarf I felt as if the scarf was  

in my hands
71 3.24 1.41

 
4. When evaluating the scarf I felt as though I could  

hold the scarf
71 3.94 1.76

Continued
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Perceived diagnosticity of experience attributes  0.87
To what extent did this shopping experience enable you 
to judge the…

     

1. …flexibility of the scarf 96 4.47 1.64
2. …warmth of the scarf 96 3.32 1.44
3. …thickness of the scarf 96 4.16 1.63
4. …softness of the scarf 96 3.68 1.80

Need for touch 0.92
1. I feel more confident making a purchase after touching 

a product
96 5.99 1.11

 
2. When browsing in stores, it is important for me to 

handle all kinds of products 
96 5.86 1.14

 
3. If I can’t touch a product in the store, I am reluctant to 

purchase the product 
96 5.35 1.41

 
4. When walking through stores, I can’t help touching all 

kinds of products 
96 5.37 1.36

 
5. I feel more comfortable purchasing a product after 

physically examining it
96 5.98 1.08

 
6. I place more trust in products that can be touched 

before purchase
96 5.66 1.27

 
7. I like to touch products even if I have no intention of 

buying them 
96 5.01 1.61

 
8. The only way to make sure a product is worth buying is 

to actually touch it
96 4.48 1.54

  9. I find myself touching all kinds of products in stores 96 5.30 1.45

 
10. When browsing in stores, I like to touch lots of 

products 96 5.05 1.57

 
11. There are many products that I would only buy if I 

could handle them before purchase
96 5.21 1.42

  12. Touching products can be fun 96 5.32 1.30
Internet experience N/A

1. How often do you use the Internet? 
 1 (not at all) to 6 (multiple times a day)

96 5.93 0.26

Online shopping frequency  N/A
1. How often do you purchase products/services online? 
 1 (never) to 8 (daily)

96 4.92 1.19

Note. Some constructs were only measured in the mediated product experience conditions therefore n 
is not constant over all constructs. N/A represents ‘not applicable’. Unless specified otherwise, all items 
were measured on a 7-point Likert scale ranging from 1 (strongly disagree) to 7 (strongly agree).
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Appendix c: chApteR 4
 
Table C.1 Items and corresponding descriptives 

Mean SD Range Cronbach’s
α

Perceived feelings of touch .76

When evaluating the scarf…

1. I felt that I could examine the texture of the scarf 5.00 1.48 1-7

2. I could imagine moving my fingers on the scarf 4.33 1.81 1-7

3. I felt as if the scarf was in my hands 3.47 1.70 1-7

4. I felt as though I could hold the scarf 4.30 2.17 1-7

Attitude toward the product .93

1. I dislike the product / I like the product 3.93 0.83 1-5

2. I feel negative toward the product/ I feel positive 
toward the product

3.81 0.88 1-5

3. The product is awful / the product is nice 3.72 0.96 1-5

4. The product is unpleasant / the product is pleasant 3.84 0.97 1-5

5. The product is unattractive / the product is attractive 3.58 1.10 1-5

6. I disapprove of the product / I approve of the 
product

4.05 0.87 1-5

Positive emotional responses toward the scarf .86

1. Pride 1.02 1.04 0-3

2. Desire 1.21 1.17 0-4

3. Joy 1.93 1.33 0-4

4. Fascination 2.47 1.28 0-4

5. Satisfaction 2.00 1.16 0-4

6. Hope 1.16 1.02 0-3

Negative emotional responses toward the scarf .76

1. Boredom 1.09 1.09 0-4

2. Disgust 0.58 1.07 0-4

3. Dissatisfaction 0.53 0.86 0-3

4. Fear 0.44 0.98 0-4

5. Sadness 0.07 0.34 0-2

6. Shame 0.35 0.75 0-3

Autotelic NFT .89

1. When walking through stores, I can’t help touching 
all kinds of products

5.74 1.22 3-7

2. Touching products can be fun 5.56 1.20 3-7

3. When browsing in stores, it is important for me  
to handle all kinds of products

6.02 0.89 3-7

4. I like to touch products even if I have no intention  
of buying them

5.40 1.51 1-7

5. When browsing in stores, I like to touch lots  
of products

5.47 1.30 2-7

I found myself touching all kinds of products in stores 5.72 1.22 2-7

Continued
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Instrumental NFT .81

1. I place more trust in products that can be touched 
before purchase

6.09 0.97 3-7

2. I feel more comfortable purchasing a product  
after physically examining it

6.16 0.81 4-7

3. If I can’t touch a product in the store, I am  
reluctant to purchase the product

5.35 1.43 2-7

4. I feel more confident making a purchase after 
touching a product

5.84 1.02 3-7

5. The only way to make sure a product is worth 
buying is to actually touch it

4.79 1.63 1-7

6. There are many products that I would only buy  
if I could handle them before purchase

5.40 1.43 2-7

Table C.2 Conditional effects of product presentation format 

Emotional 
response

Autotelic  
NFT level B t p

95% Bias-corrected bootstrap 
confidence interval

Desire

Low 0.078 0.125 0.901 - 1.175 to 1.330

Medium 0.826 2.267 0.029 0.089 to 1.562

High 1.573 3.198 0.003 0.578 to 2.569

Joy

Low 0.415 0.652 0.518 - 0.873 to 1.704

Medium 1.293 3.449 0.001 0.535 to 2.051

High 2.170 4.285 0.000 1.146 to 3.194

Fear

Low 0.509 0.935 0.356 - 0.592 to 1.610

Medium -0.262 -0.817 0.419 - 0.909 to 0.386

High -1.032 -2.386 0.022 - 1.907 to - 0.157

Disgust

Low 0.363 0.618 0.540 - 0.825 to 1.551

Medium -0.456 -1.319 0.195 - 1.155 to 0.243

High -1.274 -2.730 0.010 - 2.219 to - 0.330

Shame

Low 1.260 3.148 0.003 0.450 to 2.069

Medium 0.576 2.448 0.019 0.100 to 1.052

High -0.107 -0.338 0.738 - 0.751 to 0.536

Attitude

Low -0.608 -1.380 0.175 - 1.498 to 0.283

Medium 0.140 0.540 0.592 - 0.384 to 0.664

  High 0.887 2.536 0.015 0.180 to 1.595

Note. NFT = need for touch, model 1 in PROCESS (Hayes, 2013), 5000 bootstrap samples
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Appendix d: chApteR 5

Table D.1 Measurement items and corresponding descriptives

Construct Items Mean SD
Cronbach's 

alpha
Physical tangibility (Laroche et al., 2005) 0.862

1. It felt like the scarf was physically tangible 4.83 1.43

2. I felt as if the scarf was in my hands 4.02 1.78

3. I felt that I could examine the texture of the scarf 5.83 1.22

4. I felt as though I could grasp the scarf 4.44 1.61

Product confirmation (Hong & Pavlou, 2014) 0.867

1. Because of the website, the expectations that I had regarding  
the scarf are correct

4.90 1.55

2. The scarf performs as I expected it to perform 5.05 1.45

3. The scarf does not function as well as it was introduced on  
the website (R)

5.34 1.49

4. Based on the presentation of the scarf on the website, most  
of my expectations are confirmed

4.93 1.40

Product post-satisfaction
Now that I actually have the scarf in my hands

0.849

1. I am happy with the scarf 4.95 1.58

2. I am satisfied with the scarf 4.98 1.60

3. I am not disappointed with the scarf 4.93 1.85

Return rate

1. How likely would you return the scarf to the online store 2.32 1.42 N/A

Information processing style (Yazdanparast & Spears, 2012) 0.813

1. I pay much attention to details 5.32 1.39

2. I make my purchase decision based on the overall design  
of the product (R) 

2.17 1.00

3. I carefully consider all the available information 5.37 1.34

4. I make my mind to purchase (or not to purchase) the product 
fairly quickly (R)

4.02 1.70

5. I spend time to examine each aspect of the product one at a time 4.44 1.31

6. I like to have item specific information about the product 5.05 1.32

7. I prefer to consider one product feature at a time 3.61 1.34

8. I generally examine one feature then move onto another and 
then another before making my decision

3.37 1.30

9. I am the type of person who generally pays detailed attention  
to each product feature

3.95 1.50

Note. (R) = reverse coded; N/A = not applicable; All 7-point Likert scales 






