[bookmark: _Toc333262336][bookmark: _GoBack]Mindful and Mindless Anthropomorphism: how to facilitate consumer comprehension towards NEW products

Individual’s perception of anthropomorphic platforms in promotion of really new products or novel innovations has not been examined fully. There are contradictions in the academic literature on how various presentations of social cues are perceived by audience mindlessly or mindfully. Perceived mindful and mindless anthropomorphism are explored in this study in order to understand its effect on individuals’ attitude, purchase intention and comprehension of new products. A single factor between-subject design using two innovative products and websites with four levels of social cues (voice, language, interactivity and social role) was used. Five hundred participants took part in the main experiment. Participants were randomly assigned to each experimental group. The analysis indicated that a human-like avatar is preferred by individuals over static avatar and perceived higher mindlessly. Interactive content didn’t improve individuals’ perceived mindless anthropomorphism. There was no significant increase in individuals’ mindful anthropomorphism in any condition. The study indicated perceived mindless anthropomorphism results into better comprehension, attitude and purchase intention towards really new products. 
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1. Introduction

[bookmark: baut0005]Due to consumers’ increased attention and preference towards information presented via a Computer Mediated Environment (CME), online advertising and product presentation have become of interest to academics (e.g. Robinson et al., 2007; Van Noort, 2012). CMEs, particularly the internet, are used as promotional channels for new product awareness (Bickart and Schindler, 2001) and have been studied extensively (e.g. Yi et al. 2015; Mengxiang et al. 2016). The use of the internet rather than more traditional promotional tools, has resulted in an increase in the innovation adoption rate (Prince and Simon, 2009). CMEs are therefore suitable platforms for promoting new products and services and can be used to increase consumer awareness and encourage innovation adoption. Consequently, academics are exploring elements such as interactivity (Chung and Zhao, 2004) and anthropomorphic attributes that differentiate online product promotion from traditional media promotion. Anthropomorphic attributes is shown to influence consumers behaviour (e.g. Holzwarth et al., 2006; Franceschi et al., 2009; Guttentag, 2010; Keeling et al. 2010; Bennett and Thompson 2016) and is used in CMEs as a way to improve human-computer interactions (Gong, 2008, Bennett and Thompson 2016). Anthropomorphism can include interactivity, which is a central theme in the marketing communication literature (Kim and McMillan, 2008). 
Including anthropomorphic attributes in an online setting for product promotion is particularly important for presenting information about Really New Products (RNPs) that are a strategic priority for many businesses (Dereli 2015; Feiereisen et al., 2008). Research suggests that if individuals perceive anthropomorphism as an attribute of a website, then this will have a positive effect on their level of trust, will reduce uncertainty, and will positively affect behaviour (Hoeffler, 2003; Castano and Giner-Sorolla, 2006). This is particular important with RNPs as innovation adoption involves a higher level of uncertainty than existing product adoption (Slade et al. 2015; Alexander  et al., 2008). A higher level of perceived anthropomorphism can also lead to increased learning (e.g. Bandura’s 1977). Avatars that are perceived as anthropomorphic create an expectation of sociability, and stimulate judgments reserved for social entities like credibility and homophily (Bente et al., 2008). Yet a human-like avatar can also be perceived negatively by individuals (e.g. Gammoh et al. 2018; Groom et al., 2009; Keeling et al., 2010). Expectations of realism and/or sociability that are not met may lead to negative consumer outcomes (Reeves and Nass, 1996; Nowak and Biocca, 2003; Nowak, 2004). So, although participants tend to prefer a more realistic, human-like avatar in comparison to avatars with a more cartoon-like or abstract appearance, a more human-like avatar presents a higher risk of disappointment due to participants’ higher expectations (Keeling, 2010). The Uncanny Valley Theory (Mori 1970), which posits that highly realistic agents receive more negative evaluations than agents that demonstrate only moderate realism (Mori, 1970; Groom et al., 2009), may explain the apparent contradictory impact of anthropomorphism. Consequently, exploring the different types of anthropomorphic attributes to understand their influence on consumer perception within the novel innovation or RNP context, and in turn their influence on consumer comprehension and behaviour, is needed. Hence the question is what are the effect of recruiting various anthropomorphic attributes on RNP comprehension and consumers’ behavior towards them?
RNPs unique characteristics may have an impact on how social cues, such as those provided by anthropomorphism and interactivity, impact individuals’ behaviour. RNPs are products that require the consumer to understand new concepts related to the benefits derived from the product; this may be related to explicitly recognising an unidentified need, or to a novel way of satisfying a known need (or both). Examples of RNPs are the ‘ipod’ at the time of introduction to the marketplace or the ‘Electrolux Bio Robot Refrigerator[footnoteRef:1]’. As no/little information is available about RNPs, customers learning about RNPs need to process the information at the time of product evaluation and construct preferences at the time of measurement (Hoeffler 2003).  This learning process differs from learning about most products where some pre-existing knowledge is accessible to the consumer (Hoeffler 2003, Feiereisen 2009). Hence, it is important to understand the impact of social cues on consumer behaviour and leaning within RNP context as there is no literature within the context of RNPs and anthropomorphism. To address this gap, the study examines individuals’ behavior towards RNPs presented using various anthropomorphic attributes to uncover how different social cues impact customers’ behavior and comprehension. .   [1: https://www.yankodesign.com/2010/06/21/bio-robot-refrigerator/?utm_source=thisiswhyimbroke.com&utm_medium=referral] 


2. [bookmark: _Toc333262337]Literature Review and Theoretical Background
[bookmark: _Toc333262338]2.1. Really New Products
Really New Products (RNPs) are novel innovative products, allowing consumers both to experience something they have not experienced before, and to perform tasks they are not able to perform using existing products. An example which is used in this paper is “Washing Machine-in Wardrobe[footnoteRef:2]” that washes cloths while hanging in the wardrobe (more information in appendix 1). Consumers may need to change their behaviour in order to achieve the full potential of RNPs (Alexander  et al., 2008; Hoeffler and Herzenstein 2015). RNPs are considered a higher-risk, higher-reward product category than other product types (Hoeffler, 2003). Consumers consequently face more uncertainty dealing with RNPs than familiar products, and individuals need to put more cognitive effort into understanding RNPs to reduce this uncertainty (e.g. Gregan-Paxton et al., 2002; Feiereisen et al., 2008; Hoeffler and Herzenstein 2015). This means that effort is required by consumers to understand RNPs, but full understanding of RNPs can only occur when the product is used (Hoeffler, 2003). Consequently, RNP information needs to be presented in a way that facilitates consumers learning and reduces uncertainty.  [2:  https://ifworlddesignguide.com/entry/78391-washing-machine-in-wardrobe] 

When presenting information to consumers, the employment of anthropomorphic attributes increases information credibility (Holzwarth et al., 2006; Liew et al. 2017) leading to lower perceived risk and reducing consumer uncertainty which is useful when learning about RNPs (Hoeffler, 2003; Castano and Giner-Sorolla, 2006). Learning theories within different frameworks support the employment of anthropomorphic attributes as a means of improving consumer comprehension (e.g. Bandura’s (1997) Social Learning Theory). Human-computer interaction research also supports inserting anthropomorphic attributes in websites to facilitate the process of learning (e.g. Tu, 2000; Keeling et al., 2010). The comprehension of a RNP, according to Persuasion Theory, is a precondition to the formation of consumer attitudes, intentions and behaviours (e.g. Ratneshwar and Chaiken, 1991); adding anthropomorphic attributes can therefore improve consumer attitude and intention towards RNPs. As such, employing anthropomorphic attributes on a website is likely to facilitate consumer learning about RNPs, as well as decrease consumer uncertainty, thus resulting in more positive consumer behaviour. 
[bookmark: _Toc333262339]
2.2. Anthropomorphism
Social Cognition Theory, derived from Bandura’s (1977) Social Learning Theory, explains the classification of entities as humans, animals or objects and posits that recognition of anthropomorphic characteristics is a basic cognitive function (Kunda, 1999). Anthropomorphism, as “an interpretation of what is not human or personal in terms of human or personal characteristics” (Merriam-Webster Collegiate Dictionary, 2004, p.53), as such classifies an object/nonhuman entity based on human characteristics. Anthropomorphism is used to describe any kind of “dispositional inference about a nonhuman agent” (Waytz et al., 2014, p.220). Extending this to IT, ‘social cues’ refer to various types of anthropomorphic attributes (Wang et al., 2007), and in CMEs individuals perceive anthropomorphism when dealing with different types of social cues. Social Response Theory holds that “the more computers present characteristics that are associated with humans, the more likely they [i.e., computers] are to elicit social behaviour” (Nass and Moon, 2000, p.97). Consequently, the more computers possess social cues, the more people respond to those computers with their pre-existing social scripts (Sundar and Nass, 2000; Posard and Rinderknecht 2015). As a result, people apply social rules to computers and then respond to their interactions with computers according to those social rules (Nass and Steuer, 1993). 
Four social cues are particularly relevant to eliciting social responses from consumers, these are the human voice, language, interactivity and social role (Nass and Steuer, 1993). Human voice, as a social cue, encourages individuals to apply human-human interaction rules to their relationship with a CME (Reeves and Nass, 1996). Nass and Steuer showed, for example, that people react to different voices on the same computer as if they are different social actors. Language has also been employed in almost all computer-mediated interfaces as an important tool for communication, mainly in the form of text rather than as spoken language (Wakefield et al., 2011). The use of strong (commands and assertions) or weak (suggestions and questions) language on a screen, creates the perception of different personalities (Nass et al., 1995). The third social cue, Interactivity, consists of two-way communication, active control and immediate feedback (Liu and Shrum, 2002). Interactivity can increase perceived anthropomorphism and consequently positively impact consumer behaviour (Liu and Shrum, 2002; Wakefield et al., 2011). Finally social role cues are concerned with how individuals define entities, including themselves, as human according to the role that other entities play (i.e. Nass et al. 2005; Wallace, 1983). 
Social cues, often through anthropomorphic attributes, are the “technological efforts of imbuing computers with human characteristics and capabilities” (Gong, 2008, p.1495). Social cues can result into consumer pleasure (Das and Varshneya 2017), stimulate social responses in consumers/users such as considering a nonhuman object as friendly, committed, polite, connected or intelligent  (Nass and Steuer, 1993; Posard and Rinderknecht 2015; Kang and Kim 2020) and create connective affordance (Tang and Zhang 2018). In line with these social cues, anthropomorphic attributes are operationalized in various forms including anthropomorphized interface representations, like faces (Sproull et al., 1996; Gong and Nass, 2007) and voices (Gong and Lai, 2003; Nass and Brave, 2005), and linguistic cues such as giving agents human names (Xu and Lombard 2017) as well as including interactive elements online (Isbister and Nass, 2000) or incorporating social cues in design cues (Araujo 2018). Nass et al. (1997) for instance demonstrated that computers with voice output provoked gender stereotypes. Moon (2000) claimed that when consumers are interacting with computers and have provided some information about themselves, they become involved in intimate self-disclosure (Moon, 2000). However, researchers do not seem to have directly explored the link between social cues and anthropomorphism when considering RNPs. 
To summarize, various social cues have proved to influence learning and behaviour. As language is generally required to communicate the benefits of RNPs to consumers in the online environment, the social cue of language does not provide a differentiating factor when considering anthropomorphism for the perspective of social cues. Nevertheless, as inserting various social cues can facilitate consumer comprehension towards RNPs, understanding how consumers perceive online social cues is critical to maximising comprehension of RNPs. Interactivity, as a social cue, can be applied to both online content, and interactions with an online agent. While the former does not require an avatar, in the CME interacting with an online agent might occur through an avatar whereas content interactivity can simply include an interactive tool.
[bookmark: _Toc333262340]
2.3. Content Interactivity
Interactivity, as defined by Steuer (1992, p.84), is “the extent to which users can participate in modifying the form and content of a mediated environment in real time”. A later definition described interactivity as a multidimensional concept that includes active control, two-way communication, and synchronicity (Lui and Shrum, 2002). Synchronicity provides immediate feedback, the simultaneousness of users input into a communication and the response they receive. Two-way communication and immediate feedback are the main characteristics in interpersonal communication (Wang et al., 2007). In a user-computer interaction, individuals perceive more interactivity when communication more closely resembles interpersonal communication (Ha and James, 1998; Walther et al. 2015) therefore if synchronicity and two-way communications are implemented within a CME, individuals should perceive the communication as interpersonal and interactive. That is, as a social cue.
Due to the nature of web browsing, all websites have some degree of interactivity. However, by considering synchronicity and two-way communication (Wang et al., 2007), websites can become more interpersonal. Content interactivity can provide a more interpersonal platform for consumers, being anything from an interactive video to an interactive 3D design. Content choices can improve immediate feedback to the person and produce a two-way communication within the CME. Furthermore, content interactivity can resemble the human-like interactivity of a CME and create website socialness, which then leads to improved perceived anthropomorphism (e.g. Liu and Shrum, 2002; Wakefield et al., 2011). 
[bookmark: _Toc333262341]
2.4. Online agents – Avatars
An example of anthropomorphism employed in an online setting is the online agent (avatar). In CMEs, an avatar is a representation of an entity; for example, a “pictorial representation of a human in a chat environment” (Bahorsky et al., 1998, p.8) or “general graphic representations that are personified by means of computer technology” (Holzwarth et al., 2006, p.20). Avatars are also defined as “virtual characters that can be used as company representatives and can serve as identification figures, personal shopping assistants, web site guides or as conversation partners … avatars can anthropomorphize the interaction and make the shopping experience more interpersonal” (Holzwarth et al., 2006, p.19). Avatars have also been referred to in different terms, such as embodied conversational agents (ECAs) (Cassell et al., 2000), virtual agents (Abbattista et al., 2002), synthetic personae (McBreen and Jack, 2001), interactive characters (Isbister and Nass, 2000), animated pedagogical agents (Lester et al., 1997), artificial shopping agents (Redmond, 2002) and animated interface agents (Dehn and van Mulken, 2000).   
Research on avatars has generally examined their human morphology/appearance, not their behaviour (e.g. Fox et al. 2015; Nowak and Rauh, 2005). Avatar morphology has two main dimensions: androgyny, a rating of the avatar's (lack of) masculinity or femininity and avatar humanness, or the extent to which the avatar looks human (Nowak and Rauh, 2005; Nowak et al., 2008). Androgyny is sometimes operationalized as the position on which the avatar’s image falls on the masculinity-femininity continuum (Nowak et al., 2008). Human-like and visibly gendered avatars are more attractive and credible than androgynous avatars (Jin, 2009), and feminine avatars are more attractive than masculine avatars (Nowak and Rauh, 2005). An avatar’s morphology can vary in the extent to which it realistically resembles human appearances or characteristics. For example, avatar appearance and attractiveness is positively related to avatar friendliness (Li et al. 2018). Also avatars can be designed to be, and used as, very realistic and human-like vs. a simple picture or cartoon character (Kim and Sundar 2012).
Avatars also vary in the degree to which they are interactive. This interactivity is not solely dependent on a human-like appearance, although the division between human-like (or interactive) and static (or image) avatars is common. Whether human-like avatars or static avatars are perceived as more anthropomorphic, however, is not straightforward. Avatars designed to match head and eye movement to the conversational flow are perceived as more trustworthy and friendly (Donath, 2007), human-like spokes-avatars are perceived as more attractive and credible than static avatars (e.g. Nowak and Rauh, 2005; Jin, 2009) and virtual humans showing cooperative facial displays such as joy are more favoured (de Melo et al. 2014). However, there is also evidence that a more human-like avatar is evaluated more negatively (e.g. Groom et al., 2009; Keeling et al., 2010). 
Static avatars are anthropomorphic images that represent human characteristics. They are known to be engaging, interesting and attractive (Nowak, 2004). Studies have examined the use of static avatars and how they are perceived as anthropomorphic (e.g. Kim and Sundar 2012). Human-like avatars are interactive animated characters that communicate using voice and movement. They have been employed to improve consumer experience online. They are perceived as attractive (Nowak and Rauh, 2005; Jin, 2009), credible (Nowak and Rauh, 2005), and are easily understood (Burgoon et al. 2009). While interacting with a human-like avatar, participants feel more positive about the information presented to them in comparison to a no-avatar condition. Introducing a human-like avatar will result in improved perceived anthropomorphism as opposed to a no-avatar condition (i.e. Arauji 2018). Research has shown that the use of human-like avatars increases the level of social presence in an online setting (Hale and Stiff, 1990; Etemad-Sajadi R. 2016) and creates an automatic social response (Lee and Nass, 2003).  
While introducing an anthropomorphic element to a CME is usually positive, how ‘human’ the optimal avatar should be, has not been determined. So while human-like avatars can result in better comprehension and increased feelings of social presence (e.g. Araujo 2018; Burgoon et al. 2009; Lee and Nass 2003), this is not always the case (e.g. Mori, 1970; Nowak and Biocca, 2003). As Mori (1970) observed in robots, non-realistic robots can be perceived as more likeable, whereas very life-like robots may be perceived as disturbing. Highly realistic agents can also receive more negative evaluations than agents that demonstrate only moderate realism (Mori, 1970; Groom et al., 2009; Gammoh et al. 2018). So making avatars as realistic as possible might not optimise anthropomorphism (e.g. Kim and Sundar, 2012). This may be because avatars that are perceived as anthropomorphic create an expectation of sociability, and stimulate judgments reserved for social entities like credibility and homophily (e.g. Bente et al., 2008). When the users’ expectations are not met, negative attributions follow (Reeves and Nass, 1996; Nowak and Biocca, 2003; Nowak, 2004). While participants tend to express a preference for a more realistic, human-like avatar vis-à-vis a cartoonish avatar, there is also a higher risk of disappointment due to a higher expectation of participants (Keeling, 2010). 
When looking at avatars in terms of the social cues they provide, human-like avatars have more potential to provide social cues (i.e., present anthropomorphic qualities), than static avatars, though static avatars still provide social cues over those found in CMEs without avatars. As anthropomorphism is linked to social cues, it can be suggested that a higher level of social cues result in a higher level of perceived anthropomorphism. However, research indicates that individuals perceive anthropomorphism both mindlessly and mindfully.   
[bookmark: _Toc333262344]
2.5. Mindful and Mindless Anthropomorphism
It is important to understand how individuals perceive anthropomorphism within CMEs, including what their point of reference is towards the interaction in CMEs is; content, avatar or both. Anthropomorphism can be perceived consciously (mindfully) or unconsciously (mindlessly) (e.g. Kim and Sundar, 2012). Mindful anthropomorphism is when participants consciously rate a CME as anthropomorphic. Nass and Moon (2000, p.93) justify the mindful nature of anthropomorphism by referring to the definition of anthropomorphism as “a thoughtful, sincere belief that the object has human characteristics”. Much of the research examining mindful anthropomorphism is within the Human Robot Interaction (HRI) literature (e.g. Powers and Kiesler, 2006; Bartneck et al., 2009). However, these categorizations have also been employed within the CME literature while studying the employment of social cues such as avatars (e.g. Nowak and Rauh, 2005). 
Mindless anthropomorphism is explained via a heuristic systematic model (Chaiken, 1987) and the MAIN model (Sundar, 2008). These models describe how heuristic cues trigger a consumer’s unconscious responses towards anthropomorphic attributes. Kim and Sundar (2012) explains how richer modality cues elicit a “realism heuristic” (Kim and Sundar, 2012, p.242), which imitates face-to-face communication. Richer modality cues further provoke agency affordance, which refers to any evidence of the existence of an intelligent entity within the context of interaction, leading to a “social presence heuristic” (Kim and Sundar, 2012, p.242). Studies have manipulated anthropomorphism by employing an avatar and directly asking consumers if the character is human-like, machine-like, natural and so on (e.g. Groom et al., 2009; Keeling et al., 2010). Kim and Sundar (2012) argued that this approach denies the mindless anthropomorphism individuals perceived within CMEs. As such, they further developed perceived mindful anthropomorphism and mindless anthropomorphism scales to measure individuals’ reaction towards various social cues.
Mindless anthropomorphism can be linked to another type of perceived anthropomorphism discussed within the CME context – perceived website anthropomorphism, or website socialness. Perceived website anthropomorphism is strongly linked to Social Response Theory (Moon, 2000), and is used in studies to “describe the phenomenon of users treating technology or technology interface such as websites as social actors” (Wakefield et al., 2011, p.119). Perceived website anthropomorphism refers to “the extent to which consumers detect socialness on a website” such as politeness and friendliness (Wakefield et al., 2011, p.119). Wakefield (2011) further links back to literature suggesting that perceived anthropomorphism is a mindless act (e.g. Langer, 1989; Nass and Moon, 2000); an individual’s automatic reaction towards human-computer interaction is based on the heuristic aspect of the information provided (e.g. Reeves and Nass, 1996). Any interactive content enhancing visual modality results in an improved mindless anthropomorphism similar to virtual agents, as rich media can transit social cues (Wang et al., 2007). Nass and Carney (1999) realized that increased interactivity escalates the possibility of users’ automatic social response towards the technology. Kim and Sundar (2012) further echoed that mindless anthropomorphism increases when individuals deal with a high interactivity condition. 
As well as contributing to interactive content, an avatar will enrich the audio and visual modalities in a CME by making the experience as close as possible to one-to-one communication. Avatars have been considered as a “way of improving interactivity and giving a more human touch” to the CME (Mimoun et al., 2012, p.605). Employing avatars will also lead to a better social presence heuristic, leading to an increased unconscious response towards the social cues presented. Hence it is proposed that:
[bookmark: _Hlk532984690]H1: A website presenting RNPs with an avatar (static or human-like) will result in higher mindless anthropomorphism than a website with no avatar.
While perceived anthropomorphism has a positive impact on perceptions of RNPs, research presents contradictory evidence concerning how best to induce perceived anthropomorphism. Some studies revealed how inserting a static avatar online has improved consumers’ perceived level of mindless anthropomorphism (i.e. Kim and Sundar, 2012). Kim and Sundar (2012, p.249) further explained “anthropomorphic cues do not have to be fancy in order to elicit human-like attribution”. They explained that mindless anthropomorphism was induced using a simple static cartoon-like avatar online. Conversely, a more human-like interactive avatar is attractive and the information provided by them is perceived as credible (e.g. Nowak and Rauh, 2005; Jin, 2009: Mull et al. 2015). Studies support the employment of an interactive avatar to improve an individual’s perceived anthropomorphism (Lee and Nass, 2003; Jin, 2009; Kang and Gratch, 2014). Furthermore, employing a close to real virtual agent will result in realism, as well as social presence, heuristics. These contradictions support the necessity of exploring the nature of individual’s perceived anthropomorphism when interacting with CMEs including various social cues. 
As explained above, content interactivity as another element resulting into n enhanced perceived anthropomorphism. Content interactivity can resemble the human-like interactivity of a CME which then result into an improved perceived anthropomorphism (e.g. Liu and Shrum, 2002; Wakefield et al., 2011). 3D objects create interactive content and two way communication.  Therefore, it may be that the use of a 3D design would allow consumers to easily interact with a RNP unconsciously triggering social cues and facilitating learning. A 3D design would also enable the consumer to directly relate to product information. In contrast, an avatar would act by indirectly presenting product information that is not easily observable. The conscious human-like representation would not unconsciously trigger social cues. It is therefore predicted that:
[bookmark: uptohere]H2: A website presenting RNPs with interactive content will result in higher mindless anthropomorphism, than a website with an avatar (static or human-like).
The use of mindful anthropomorphic scales was challenged by Kim and Sundar (2012). They posited that if anthropomorphism occurs mindlessly, participants who are exposed to a human-like avatar should mindlessly, not mindfully, perceive it as more anthropomorphic. The result of Kim and Sundar’s (2012) experiment showed that participants reported a lesser degree of mindful anthropomorphism (human-likeness) when dealing with a human-like avatar. They concluded that individuals intentionally deny treating the website as human-like when they were dealing with a human-like avatar. Further experiments revealed that participants reported a low mindful anthropomorphism when exposed to a human-like avatar or high interactivity, but a high mindless perceived anthropomorphism compared to the conditions of no-avatar or low interactivity (Kim and Sundar, 2012). As such, it does appear that the more social cues were forced, the less likely individuals mindfully perceived a website as anthropomorphic. The human-like avatar, as opposed to a static avatar, may be perceived as a forced social cue, and according to the Uncanny Valley Theory (Mori, 1970), can result in a more negative evaluation. Interactive content, as the least obvious presentation of social cues online, is likely to be perceived as more mindfully anthropomorphic. Therefore:
[bookmark: _Hlk532984713]H3: When individuals are exposed to less social cues through websites presenting RNPs, they mindfully perceive the website as anthropomorphic.

2.6. Anthropomorphism and Comprehension
Various social cues, as identified by Nass and Steuer (1993), have been studied to understand their impact on individuals’ comprehension. Interactivity is supported by many learning theories and research for improving consumer’s comprehension (e.g. Brandt, 1997; Zhang et al., 2006). Mayer (1997a; 1997b; Moreno & Mayer, 2007), who has looked at learning in the multimedia environment explained how infusing interactivity in a learning environment results into an improved learning transfer and performance. Domagk, Schwartz and Plass (2010) define interactivity as “reciprocal activity between a learner and a multimedia learning system, in which the [re]action of the learner is dependent upon the [re]action of the system and vice versa” (Domagk et al., 2010, p.1025). In addition, as people react to computers as social actors (e.g. Reeves and Nass, 1996), users interactions with computers can be seen as social interactions. Bandura’s (1977) Social Learning Theory explains how learning occurs as a result of people’s social interactions in their environment (Walther, 1992). Social presence, for example, impacts positively on comprehension. Behaviour, personal factors and an ideal social environment can promote learning, providing an appropriate degree of social presence (Tu, 2000). As more c is required to comprehend RNPs, inserting social cues into CMEs promoting RNPs is beneficial for individuals in order to learn and comprehend these products. Consequently, interactive content could result in higher mindless anthropomorphism, and it is predicted that:
[bookmark: _Hlk532984748]H4: Perceived mindless anthropomorphism will have a positive relationship with consumer comprehension of RNPs. 
Mindless anthropomorphism can be linked to another type of perceived anthropomorphism discussed within the CME context – perceived website anthropomorphism, or website socialness. Perceived website anthropomorphism is strongly linked to Social Response Theory (Moon, 2000), and is used in studies to “describe the phenomenon of users treating technology or technology interface such as websites as social actors” (Wakefield et al., 2011, p.119). Perceived website anthropomorphism refers to “the extent to which consumers detect socialness on a website” such as politeness and friendliness (Wakefield et al., 2011, p.119). Wakefield (2011) further links back to literature suggesting that perceived anthropomorphism is a mindless act (e.g. Langer, 1989; Nass and Moon, 2000); an individual’s automatic reaction towards human-computer interaction is based on the heuristic aspect of the information provided (e.g. Reeves and Nass, 1996). Any interactive content enhancing visual modality results in an improved mindless anthropomorphism similar to virtual agents, as rich media can transit social cues (Wang et al., 2007)
Mindless anthropomorphism has been linked to website socialness  and website socialness also has a positive effect on consumer attitude and intention (i.e. Letheren et al. 2017 ; Wakefield et al., 2011) and interactive content results in higher perceived website socialness (Wang et al. 2007). Wang et al. (2007) discovered how content interactivity enhancing visual modality (e.g. using an interactive 3D product presentation) can result in improved perceived mindless anthropomorphism, which will influence consumer attitude and purchase intention. Previous research indicates that interaction with a human-like agent also positively influences consumer attitude and intention towards the product (e.g. Choi et al., 2001; Jin, 2009; Wakefield et al., 2011). Therefore, it is hypothesized:
[bookmark: _Hlk532984759]H5: perceived mindless anthropomorphism will have a positive relationship with consumer attitude and purchase intention towards RNPs. 
[bookmark: _Toc333262345]
3. Methodology
[bookmark: _Toc333262347]3.1. Research Design
The research design is a single factor between-subject design for two separate products. The study manipulation involves anthropomorphism (mindful and mindless) within five settings of a base level (no interactivity and no anthropomorphism), low/high content interactivity conditions and static/human-like avatars conditions. Products were selected by conducting an online experiment with 50 participants in order to confirm the products to be RNPs. Informed consent was obtained for all participants in the study. In this study, a human-like image was used as the static avatar because a human-like virtual image will result in a stronger social response than a nonhuman image. 

3.2. Product selection
To identify suitable RNPs for this study, nine RNPs were selected from various websites, where there was enough information and pictorials available online to provide a presentation. The products were tested to confirm their characteristics as RNPs, by an online experiment of 50 participants via Amazon Mechanical Turk (Mturk)[footnoteRef:3], with the target population. Perceived product newness was measured by combining Gregan-Paxton et al.’s (2002) definition of RNPs and Hoeffler’s framework that has been used in recent RNP related research (e.g. Alexander  et al., 2008) (Appendix A). Gregan-Paxton et al.’s definition is related to the level of product newness; whereas Hoeffler’s framework is concerned with whether participants understand and like the product (group 1), or whether participants are aware that they need to change their behaviour in order to do new things with the product (group 2). Products that were scored highly in either group were identified and two products, which fit a similar domain were selected, namely the Dismount Washer (referred to as product 1) and the Washing Machine-in a Wardrobe (referred to as product 2). Dismount Washer is a tub for laundry that can be mounted on an energy stick. The machine uses high-pressure steam as its source for cleaning. Washing Machin-in a Wardrobe is a suit cover that washes cloths while it hangs in the cupboard. The machine uses Ozone (O3) converted from Oxygen (O2) in the air (more detail on appendix A). Having two RNPs from each group will increases the validity of the findings and enhances the assumption of generalizability. Furthermore, selecting RNPs from the same category can minimize the effect of innovation characteristics on consumers’ perception, through the process of diffusion of innovation. [3:  www.mturk.com] 

[bookmark: _Toc333262348]
3.3. Experimental Conditions
Five conditions were used in this study for both products 1 and 2: (1) Base website (low interactivity, no avatar), (2) low interactivity (low level of content interactivity, no avatar), (3) high interactivity (high level of content interactivity, no avatar), (4) low anthropomorphism (static avatar), and (5) high anthropomorphism (human-like avatar).  Both static and human-like avatars were used for this study. The static avatar is a picture of the anthropomorphic avatar. The anthropomorphic avatar was purchased from sitepal[footnoteRef:4]. Sitepal is a provider of online virtual agents and avatars can be purchased on an annual contract. The avatar possesses artificial intelligence and contains a general database of commands and responses. In order to customize the avatar according to the nature and purpose of this study, a focus group of academics was employed so as to develop a close-to-reality database for the human-like avatar. An email was sent to academic at a London University for the focus group and as a result sample of 6 academics were recruited. The focus group consisted of 4 male and 2 female between the ages of 20-49. They were asked to think about the questions participants within the human-like settings could ask from the avatar, and what would be the best answers the avatar could reply with.  In addition, participants were encouraged to think about any ideas that would make the human-like avatar more anthropomorphic. They suggested changing the presentation format of the human-like avatar. There were also suggestions about how the human-like avatar should start her introduction. The questions and answers extracted from the focus group were added to the existing database of the purchased avatar.  [4:  www.sitepal.com] 

Content interactivity was implemented in the form of a 3D design of the selected RNPs for the high interactivity condition. The 3D design enabled participants to interact with the product, rotate it, zoom in/out of it, and move the model. In the low interactivity condition there were static pictures and text. Snapshots of various experimental conditions can be found in Appendix A.

3.4. [bookmark: _Toc333262349]Data Collection and Sample
Overall 556 participants contributed to this study. There was a focus group of 6 academics for the purpose of Avatar development, a sample of 50 was recruited via Mturk for measuring product newness and a total of 500 participants, 250 experimental participants for each product, were recruited via Mturk for the main experiment. Participants were randomly assigned to one of two products and one of the five experiment conditions (i.e. webpages). The website was designed using Wix[footnoteRef:5] platform for the purpose of this study. The website included 5 tabs for each product, Base interface (no interactivity, no social cue), Low interactivity, High interactivity, Low anthropomorphism and High anthropomorphism. More detail is available in Appendix A. After examining the webpage tab randomly allocated, participants were directed to the online survey, which was designed and distributed using iSurvey. Participants’ demographic data consisting of gender, age, education and monthly income were gathered for all experiments (Table 1).  [5:  wix.com] 


Table 1: Demographics of Sample
	
	
	Percentages

	
	
	Total sample
	Product 1
	Product 2

	Gender
	Male
	50.6
	50.8
	50.4

	
	Female
	49.4
	49.2
	49.6

	Age
	20-29
	36.0
	34.4
	37.6

	
	30-39
	39.8
	41
	38.6

	
	40-49
	12.2
	13.0
	11.4

	
	50 and over
	12.0
	12.0
	12.0

	Monthly income
	less than $999 pm
	20.6
	20.0
	21.2

	
	$1000-$1999 pm
	26.4
	22.0
	30.8

	
	$2000-$2999 pm
	21.0
	20.8
	21.2

	
	$3000-$3999 pm
	15.8
	17.6
	14.0

	
	More than $4000 pm
	16.2
	19.6
	12.8

	Education
	Primary School
	1.0
	0.8
	1.2

	
	Secondary/high school
	26.6
	26.0
	27.2

	
	Undergraduate college/university
	48.4
	54.8
	42.0

	
	Graduate college/university
	22.6
	17.6
	27.6

	
	PhD
	1.4
	0.8
	2.0



3.5. [bookmark: _Toc333262350]The Stimuli and Measures
Data was collected via an online questionnaire. To test the hypotheses, constructs were measured using existing multi item scales to evaluate participant responses to the stimuli. The scales were all established scales extracted from related studies, though some scales were slightly altered to suit the context of the study. The questionnaire contained measures for the dependent variables of comprehension, attitude and purchase intention, followed by measures of mindless and mindful anthropomorphism. All scales can be found in Appendix B.

3.5.1. Comprehension
To measure comprehension, a 6-item 7-point scale developed by Feiereisen et al. (2008) was selected. The scale itself is combination of a 2-item semantic differential scale by (Phillips, 2000) and a 4-item 7-point Likert scale by Moreau et al. (2001). The KMO and Bartlett’s test both support the combination of the scale items as appropriate (Feiereisen et al., 2008). 
3.5.2. Attitude
To measure attitude, a 10-item scale developed by Voss et al. (2003) was used. The scale was deemed reliable as further studies reported a Cronbach alpha of 0.91 for the utilitarian part of the scale, and 0.89 for the hedonic part of the scale (Ogertschnig and van der Heijden, 2004). The scale was measured by a 7-point semantic differential scale.

3.5.3. Purchase Intention
To measure purchase intention, a 4-item 7-point Likert scale adopted from Moon et al. (2008) was used. A Cronbach alpha of 0.86 supported the reliability of the scale.  

3.5.4. Anthropomorphism 
This study is concerned with an individual’s perception of anthropomorphism when dealing with different websites displaying various social cues, including content interactivity and static/human-like avatars. Kim and Sundar’s (2012) mindful and mindless scale are selected for the purpose of this study, as it looks at both website and avatar factors.
In measuring anthropomorphism, both mindful and mindless anthropomorphism were considered. The mindful anthropomorphic scale consisted of three statements measured by a 10-point scale (α = .86, M = 15.53, SD = 5.94); the mindless anthropomorphism scale consisted of four items measured on a 10-point semantic differential scale (α = 0.85, M = 24.90, SD = 7.25) (Kim and Sundar, 2012).
 
3.6. Statistical Analysis
[bookmark: _Toc333262351]Confirmatory Factor Analysis (CFA) was used to test the measurement model. KMO and Bartlett’s test for sphericity indicated the suitability of the data for factor analysis. Hair et al.’s (2010) stages, and model fit guidelines, for CFA were followed (see Appendix C for details) using the full data set (500 participants). According to Hair et al. (2010), three to four fit indices are usually enough to provide adequate evidence of model fit. They recommend that researchers should consider at least one incremental index (e.g., NFI), one comparative fit index (CFI), and one absolute index (e.g., GFI, AGFI,RMSEA,). A CFI larger than 0.9 and/or GFI larger than 0.9 indicate a satisfactory fit (Hair et al. 2010, Awang 2012), as do AGFI larger than 0.9 (Kline 2005). RMSEA smaller than .05 indicates a good fit, with between .05 and .08 indicating acceptable fit (Hair et al. 2010, Awang 2012). 
Internal consistency was measured using Cronbach Alpha (α) on the dimensions extracted by factor analysis with an acceptable α higher than .70 (DeVellis 1991). Discriminant validity and convergence validity were measured by calculating Composite Reliability (CR>0.7), Average Variance Extracted (AVE>.05, <CR), Maximum Shared Variance (MSV<AVE), Average Shared Variance (ASV<AVE) and correlations between scales being less than the square root of the AVE (Fornell and Larcker, 1981; Hair et al., 2010). Data analysis was performed using SPSS v.21 for Mac (IBM Corp, Armonk, New York). 

4. Findings
4.1. Confirmatory Factor analysis
The initial measurement model fit was not acceptable (χ2(314)=2720.707 p=.000; CFI= .789; GFI=.635; AGFI= .561; RMSEA=.124; Pclose=.000), therefore the item loadings were examined as to improve model fit items with factor loading smaller than .5 can be eliminated (Hair et al. 2010). Items with factor loadings less than 0.5 and with the biggest modification indices were removed. This resulted in seven items being removed from the model (five out of ten items from the attitude scale, one purchase intention item, and one mindless anthropomorphism item). The final model has a good fit (χ2(158)=391.026 p=.000; CFI=.971; GFI= .925; AGFI=.90; RMSEA= .05; Pclose=.141), with all items loading significantly on their respective construct, which supports the convergent validity of the measurement items. All final scales were tested for uni-dimensionality and homogeneity. All were satisfactory. Detailed information for each scale’s uni-dimensionality and homogeneity can be found in Appendix D. Final scales were re-examined in order to determine whether the measures were appropriate for further use in hypothesis testing. Bartlett’s test for sphericity and KMO were performed for individual scales for the purpose of homogeneity, which all appeared to be satisfactory. 
Once a suitable measurement model was established, the scales’ internal consistency estimates and reliability were assessed. Table 2 shows that all the conditions necessary to demonstrate reliability, convergent and discriminant validity were met. In addition, there were no concerns regarding the normality of any of the variables (Field, 2005). Detailed information about each variable’s tests of normality and histograms can be found in Appendix E. 

Table 2: Reliability, Discriminant/convergence validity for final model.
	
	
	
	
	
	
	Correlations

	
	CR
	AVE
	MSV
	ASV
	α
	MFA
	MLA
	PI
	CO
	AT

	Mindful Anthropomorphism (MFA)
	0.85
	0.66
	0.36
	0.18
	0.85
	.81*
	
	 
	 
	 

	Mindless Anthropomorphism (MLA)
	0.92
	0.78
	0.36
	0.25
	0.91
	.60
	.89*
	 
	 
	 

	Purchase Intention (PI)
	0.94
	0.84
	0.28
	0.21
	0.94
	.38
	.49
	.92*
	 
	 

	Comprehension (CO)
	0.92
	0.67
	0.18
	0.13
	0.93
	.27
	.34
	.42
	.82*
	 

	Attitude (AT)
	0.90
	0.64
	0.28
	0.21
	0.90
	.38
	.53
	.53
	.39
	.80*

	* Square root of AVE



4.2. Mindless Anthropomorphism H1-H2
Table 3 presents the T-test results for various conditions when evaluating mindless anthropomorphism. The findings showed a significant differences (t(98)= -3.78, p=.000) in mindless anthropomorphism between the website with a human-like avatar (MeanHA1=4.59, SD HA1= 1.24) and the base-line website (no human-like) (MeanB1=3.57, SD B1=1.44). This was not significant for product 2; therefore, H1 is only partially supported. However, looking into conditions with static vs. human-like avatars, the findings indicated a significant difference (t(98)=-2.57, p=.012) in mindless anthropomorphism between the website with static avatar (MeanSA1=3.85, SDSA1=1.58) in comparison to human-like avatar (MeanHA1=4.59, SDHA1= 1.24) for product 1 and product 2 (t(98)= -2.16, p=.033; MeanSA2=3.98, SDSA2=1.46; MeanHA2=4.62, SD HA2= 1.48. This indicates that the existence of a static avatar more positively influences an individual’s perceived mindless anthropomorphism.  
T-test results show that there was no significant differences in mindless anthropomorphism for the website with Interactive content when compared to static avatar website for products 1 and 2. When comparing the interactive condition with the static avatar website, no significant differences in mindless anthropomorphism was observed for product 2, although there was a significant difference (t(98)=-2.54, SD=1.36) between the interactive content condition (MeanIC1=3.92, SD IC1=1.36) and human-like avatar condition (MeanHA1=4.59, SD HA1= 1.24) for product 1. However, as the mean for interactive content with product 1 is lower than the other website, H2 is rejected.

Table 3: Test of hypotheses – Mindless Anthropomorphism manipulation
	[bookmark: _Hlk532990650]Hypotheses
	Conditions
	Dependent Variable
	t-test result

	H1
	human-like avatar vs.
No avatar (Base)
	Perceived mindless Anthropomorphism
	P1: Significant – Supported
(MeanHA=4.59, SD= 1.24; MeanB=3.57, SD=1.44, t(98)= -3.78, p=.000)

	
	
	
	P2: Non-significant – Rejected
(t(98)= -1.64, p>0.05)

	H1
	Static avatar vs.
Human-like avatar
	Perceived mindless Anthropomorphism
	P1: Significant – Supported
(MeanHA=4.59, SD= 1.24; MeanSA=3.85, SD=1.58, t(98)= -2.57, p=.012)

	
	
	
	P2: Significant – Supported
(MeanHA=4.62, SD= 1.48; MeanSA=3.98, SD=1.46, t(98)= -2.16, p=.033)

	H2
	Interactive content vs.
Static or human-like avatar
	Perceived mindless Anthropomorphism
	P1 (Static avatar): Non-significant – Rejected
(t(98)= .237, p>0.05)
P1 (human-like avatar): Significant (mean reversed) – Rejected
(MeanHA=4.59, SD= 1.24; MeanIC=3.92, SD=1.36, t(98)= -2.54, p=.013)

	
	
	
	P2 (Static avatar): Non-significant – Rejected
(t(98)= -.494, p>0.05)
P2 (human-like avatar): Non-significant – Rejected
(t(98)= -161, p>0.05)



4.3. Mindful Anthropomorphism H3
Looking at mindful anthropomorphism (Table 4), the results indicated that there are no significant differences observed in individual’s mindful anthropomorphism between the base condition when compared to the human-like avatar condition or the interactive content condition for either product. Therefore, H3 is rejected.





Table 4: Test of hypotheses – Mindful Anthropomorphism manipulation
	Hypotheses
	Conditions
	Dependent Variable
	t-test result

	H3
	No avatar-No interactive content (Base) vs. Human like avatar
	Perceived mindful Anthropomorphism
	P1: Non-significant – Rejected
(t(98)= -.436, p>0.05)

	
	
	
	P2: Non-significant – Rejected
(t(98)= .882, p>0.05)

	H3
	No avatar-No interactive content (Base) vs. Interactive content
	Perceived mindful Anthropomorphism
	P1: Non-significant – Rejected
(t(98)= .084, p>0.05)

	
	
	
	P2: Non-significant – Rejected
(t(98)= .170, p>0.05)

	* P1: Product 1 (Dismount Washer) ; P2: Product 2 (Washing Machine in Wardrobe)



4.4. Correlation between dependent variables H4-H5
As per Table 5, there is a moderate (Dancey and Reidy, 2004) positive correlation between perceived mindless anthropomorphism and comprehension (r=0.43, N=250, p=.000) for product 1, and a weak positive correlation (r=0.32, N=250, p=.000) for product 2. The correlation was moderate for both products 1 (r=0.61, N=250, p=.000) and 2 (r=0.47, N=250, p=.000) between perceived mindless anthropomorphism and attitude. There was a moderate positive correlation observed between perceived mindless anthropomorphism and purchase intention for product 1 (r=0.53, N=250, p=.000) and product 2 (r=0.56, N=250, p=.000). Therefore, both H4 and H5 are supported.


Table 5: Test of hypotheses – Correlation between dependent variables
	Hypotheses
	Observing
	Dependent Variable
	Result

	H4
	Correlation between perceived mindless anthropomorphism and comprehension
	Perceived mindless Anthropomorphism
	P1: Moderate Positive Correlation – Supported
(r=0.43, N=250, p=.000)

	
	
	
	P2: Weak Positive Correlation – Supported
(r=0.32, N=250, p=.000)

	H5
	Correlation between perceived mindless anthropomorphism and attitude
	Perceived mindless Anthropomorphism
	P1: Moderate Positive Correlation – Supported
(r=0.61, N=250, p=.000)

	
	
	
	P2: Moderate Positive Correlation – Supported
(r=0.47, N=250, p=.000)

	H5
	Correlation between perceived mindless anthropomorphism and purchase intention
	Perceived mindless Anthropomorphism
	P1: Moderate Positive Correlation – Supported
(r=0.53, N=250, p=.000)

	
	
	
	P2: Moderate Positive Correlation – Supported
(r=0.56, N=250, p=.000)

	* P1: Product 1 (Dismount Washer) ; P2: Product 2 (Washing Machine in Wardrobe)




5. Discussion
Empirical evidence from this study contributes to the body of knowledge in the area of human interaction with Social Cues at the time of RNP promotion. The study looked at anthropomorphism as a construct divided into mindless and mindful (Kim and Sundar 2012), as opposed to one collective conception, in order to address the inconsistency of the previous literature in observing whether human-like avatars can result in a better sense of anthropomorphism (e.g. Mori, 1970; Nowak and Biocca, 2003). Findings indicate that some social cues result in enhanced perceived mindless anthropomorphism; for example, human-like avatars are mindlessly perceived as more anthropomorphic in comparison to static avatars (for both products) or no avatars (for one product) when promoting RNPs. This is in line with previous studies on perceived anthropomorphism (Araujo 2018) and the increased feelings of social presence when using human-like avatars (Burgoon et al. 2009; Lee and Nass 2003). However, product type and characteristics played an important role due to the inconsistency of the findings, as product 2 was not perceived mindlessly higher when a human-like avatar was compared with no-avatar. This can be due to the difference in aesthetics between products, where product 1 includes more colour than product 2, or from perhaps the inclusion of a human figure in product 1 base condition in comparison to no human figure in product 2 base condition.
 
The findings also revealed that interactive content is not mindlessly perceived as more anthropomorphic in comparison to avatars; this runs contrary to previous academic literature that expresses how content interactivity creates website socialness and, as a result, improves perceived anthropomorphism (Liu and Shrum, 2002; Wakefield et al., 2011). This difference from the existing literature might be due to the unique nature of RNPs. That is, RNPs are generally high-involvement products that require high learning investment on the part of the consumer, hence social cues may present themselves as a distraction. This paper extends Kim and Sundar’s (2012) findings to RNPs, concerning the effects of mindless vs. mindful anthropomorphism within CMEs.  As is evident, participants did not report any significant differences in mindful anthropomorphism when exposed to various levels of social cues, whereas mindless anthropomorphism was significantly different in some conditions. This indicates that RNP characteristics do not have any impact upon the existing understanding of mindful anthropomorphism.
 
While a positive moderate correlation between perceived mindless anthropomorphism and comprehension, attitude and purchase intention was apparent with product 1, this was not the case with product 2. There was a weak positive correlation between perceived mindless anthropomorphism and comprehension for product 2 which can be again due to the characteristics of product 2 and its presentation format. As the study used publicly available RNP information, product 1 was explained with more visuals than product 2; hence the findings indicate not only the importance of RNP characteristics on social cues perception in CMEs, but also on the information presentation format. RNPs have unique characteristics, not only requiring more learning and cognitive effort to understand, but also necessitating that consumers process product information when initially interacting with the product. It is thus crucial for practitioners to design platforms that include the most effective interface and level of social cues, to facilitate consumers understanding of RNPs at the time of interaction. This research indicates that human-like avatars are able to improve an individual’s perceived mindless anthropomorphism and consequently enhance their learning, attitude and intention towards RNPs. Given this, human-like avatars can be included in RNP online promotional interfaces. Future studies should consider whether there are specific characteristics of RNPs that lead to these relationships and inconsistencies observed in RNPs used in this study.


5.1. Limitation and Future Research 
A limitation of this study is the use of limited number of RNPs. The products selected by participants as most suitable were both utilitarian. This indicates that RNP characteristics need to be more closely examined when considering the generalisability of the results, and definitely points towards exploring the impact of anthropomorphism on other types of RNPs (e.g., hedonic, experiential, goods/services). While the results from the two products were generally consistent, the impact of product characteristics on the relationships explored in this study need to be more fully ‘unpacked’. Future research can also seek to investigate innovation attributes identified by Rogers (2003), such as relative advantage, compatibility, complexity, trialability and observability, as they may have an impact on individual’s anthropomorphism perception, learning and attitude towards RNPs presented in CMEs with various levels of social cues. Also domain limitation should be taken into consideration and RNPs from other domains should be considered in future studies. This is due to individuals differences of involvement based on their domain of interest which can impact the findings of this study. Product presentation formats, such as use of visuals and colours needs to be explored further as well. 
In conclusion, this paper sought to understand the impact of various social cues on individuals’ perceived anthropomorphism while interacting with RNP related information online. Overall, it found that a website with a human-like avatar is the best interface for promoting RNPs as it results in an enhanced mindless anthropomorphism and consequently an improved understanding and more positive attitudes and purchase intentions. Nevertheless questions remain concerning product characteristics and information presentation format and content, and perceived innovation attributes, and whether these play a role in the inconsistency showed in the findings of this study. 
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Appendix A
	Base website for product 1

	[image: Macintosh HD:Users:monaesfahani:Desktop:Screen Shot 2015-02-23 at 22.06.09.png]
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	High Interactivity for product 1


	[image: Macintosh HD:Users:monaesfahani:Desktop:Screen Shot 2015-02-23 at 22.02.44.png]

	With a 3D design showing when clicking on the red button
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	Static avatar for product 2
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	Human-like avatar for product 1

	[image: Macintosh HD:Users:monaesfahani:Desktop:Screen Shot 2015-02-23 at 22.03.58.png]





Appendix B

Measurement Scales 
Comprehension Scale
Please complete the following statement
“I found the product description:
1- Difficult to understand/easy to understand
2- Confusing/straightforward” (from Phillips, 2000 p20)

“Please indicate the extent to which you agree with the following statements (1= totally disagree, 7=totally agree):
1- After reading/listening to the product description, I have a very strong understanding of how this product works.
2- After reading/listening to the product description I would be able to use the product.
3- After reading/listening to the product description, I understand what the main features of this product are.
4- After reading/listening to the product description, I understand what the main benefits of this product are.”

* “the product description” is a replacement for the phrase “the advert”  and  “reading/listening to” is a replacement for the phrase “reading” in the original scale (from Hoeffler, 2003)

Attitude Scale
I evaluate the usage of the product as:
	HED/UT Scale

	
	1 ---------------------------- 7

	

	Not Fun
	
	Fun

	Exciting
	
	Dull

	Not Delightful
	
	Delightful

	Thrilling
	
	Not thrilling

	Unenjoyable
	
	Enjoyable

	

	Effective
	1 ---------------------------- 7

	Ineffective

	Unhelpful
	
	Helpful

	Functional
	
	Not functional

	Unnecessary
	
	Necessary

	Practical
	
	Impractical








Purchase Intention Scale
Please select the appropriate rating for each statement (1= totally disagree, 4= Neutral, 7=totally agree)
(1) I will purchase the RNP
(2) Given a choice, my friends will choose the RNP
(3) There is a strong likelihood that I will buy the RNP
(4) I would like to recommend the RNP to my friends.

Anthropomorphism scale
Please choose a rating between 1-10 for each item.

I perceive the website to be:
     1						    10
Machinelike					Human-like 

     1						    10
Unnatural						Natural

     1						     10
Artificial					 	 lifelike


How well each adjective describes the website (1=very poorly and 10=very well)
1- Likeable
2- Sociable
3- Friendly
4- Personal



Appendix C

Defining individual constructs
The model is designed according to Hair et al (2010) steps. Step 1 is to define individual constructs. Table below indicates the constructs and the observed indicators.
	Construct
	Scale Type
	Description
	Item

	Mindful Anthropomorphism (AntMF)
	10 points semantic differential

	Please choose a number rating between 1-10 to indicate how you perceived the website.
Machinelike ---- Human-like

	Ant MF1 

	
	
	Please choose a number rating between 1-10 to indicate how you perceived the website.
Unnatural ---- Natural
	AntMF2

	
	
	Please choose a number rating between 1-10 to indicate how you perceived the website.
Artificial ---- Lifelike
	AntMF3

	Mindless Anthropomorphism (AntML)
	1 – 10 Likert
Very Poor – Very Well
	Looking at each of the adjectives below indicate how well they describe the website.
Likeable
	AntML1

	
	1 – 10 Likert
Very Poor – Very Well
	Sociable
	AntML2

	
	1 – 10 Likert
Very Poor – Very Well
	Friendly
	AntML3

	
	1 – 10 Likert
Very Poor – Very Well
	Personal
	AntML4

	Attitude (Att)
	10 points semantic differential 

	I evaluate the usage of the product as:
Not Fun ----- Fun

	Att1

	
	
	I evaluate the usage of the product as:
Exciting ----- Dull
	Att2R

	
	
	I evaluate the usage of the product as:
Not Delightful -----Delightful
	Att3

	
	
	I evaluate the usage of the product as:
Thrilling ----- Not Thrilling 
	Att4R

	
	
	I evaluate the usage of the product as:
Unenjoyable ----- Enjoyable
	Att5

	
	
	I evaluate the usage of the product as:
Effective ----- Ineffective
	Att6R

	
	
	I evaluate the usage of the product as:
Unhelpful ----- Helpful
	Att7

	
	
	I evaluate the usage of the product as:
Functional ----- Not Functional
	Att8R

	
	
	I evaluate the usage of the product as:
Unnecessary ----- Necessary
	Att9

	
	
	I evaluate the usage of the product as:
Practical ----- Impractical 
	Att10R

	Comprehension (Comp)
	10 points semantic differential 
	I found the product description:
Difficult to understand ----- Easy to understand
	Compdes1

	
	10 points semantic differential 
	I found the product description:
Confusing ----- Straightforward
	Compdes2

	
	1-7 Likert 
Strongly Agree-Strongly Disagree
	After reading/listening to the product description, I have a very strong understanding of how this product works
	Comp3

	
	1-7 Likert 
Strongly Agree-Strongly Disagree
	After reading/listening to the product description I would be able to use this product.
	Comp4

	
	1-7 Likert 
Strongly Agree-Strongly Disagree
	After reading/listening to the product description, I understand what the main features of this product are
	Comp5

	
	1-7 Likert 
Strongly Agree-Strongly Disagree
	After reading/listening to the product description, I understand what the main benefits of this product are
	Comp6

	Purchase Intention (PI)
	1-7 Likert 
Strongly Agree-Strongly Disagree
	I will purchase the product
	PI1

	
	1-7 Likert 
Strongly Agree-Strongly Disagree
	Given a choice, my friends will choose the product
	PI2

	
	1-7 Likert 
Strongly Agree-Strongly Disagree
	There is a strong likelihood that I will buy the product
	PI3

	
	1-7 Likert 
Strongly Agree-Strongly Disagree
	I would like to recommend the product to my friends
	PI4



Step 2 is to develop the overall measurement model. The initial and final measurement models are shown below. 












The initial CFA Model.
[image: ]


Final Model
[image: ]




Appendix D
CFA Model Fit
Table D.1: CFA result for Mindful Anthropomorphism
	Scale item
	
	Factor Loading

	AntMF1C
	
	0.799

	AntMF2C
	
	0.751

	AntMF3C
	
	0.878

	No item is removed during CFA. 
KMO=0.715; Bartlett’s test= 653.869; df:3 , p= 0.000



Table D.2: CFA result for Mindless Anthropomorphism
	Scale item
	
	Factor Loading

	AntML2C
	
	0.918

	AntML3C
	
	0.904

	AntML4C
	
	0.831

	One item removed during CFA.
KMO=0.746; Bartlett’s test= 1069.085; df:3, p=0.000



Table D.3: CFA result for Attitude
	Scale item
	
	Factor Loading

	Att1
	
	0.813

	Att2R
	
	0.712

	Att3
	
	0.893

	Att4R
	
	0.686

	Att5
	
	0.859

	Five items removed during CFA
KMO= .849; Bartlett’s test= 1541.108; df: 10, p= 0.000



Table D.4: CFA result for Comprehension
	Scale item
	
	Factor Loading

	Compdes1C
	
	0.789

	Compdes2C
	
	0.784

	Comp3
	
	0.875

	Comp4
	
	0.806

	Comp5
	
	0.825

	Comp6
	
	0.822

	No item was removed during CFA
KMO= .856; Bartlett’s test= 2670.894; df: 15, p=0.000



Table D.5: CFA result for Purchase Intention
	Scale item
	
	Factor Loading

	PI1
	
	0.953

	PI2
	
	0.830

	PI3
	
	0.961

	One item removed during CFA.
KMO= 0.736; Barttlet’s test= 1442.672; df:3, p=0.000




Appendix E
Test of normality for each scale
Figure E.1 displays the frequency distribution of the Mindful Anthropomorphism scale. The distribution appears to be close to normality. The result of the Kolmogorov-Smirnov (KS) test is significant (z=0.086, p=0.000) and Shapiro-Wilk (SW) is also significant (w=0.980, p=0.000), which indicates that the observed distribution is non-normal.  Shapiro-Wilk test appears to be the most powerful test for all types of distribution and sample sizes (especially for sample sizes larger than 30), in comparison with other tests such as Kolmogorov-Smirnov and Lilliefors (Razali and Wah, 2011); therefore according to SW, the variable is normal. However, for samples larger than 200, in order to make sure the sample is normal, rather than looking only at SW or KS tests, the kurtosis and skewness needs to be examined (Field, 2005, p.72) as KS test is extremely sensitive to minor departure from normality (Sharma, 1996) and also violating the assumption of normality is quite common in larger samples (Pallant, 2005, p.57). Moreover, it has been argued that skewness and kurtosis below the threshold of 1.96 will not cause significant issues in the dataset (Field, 2005, p.72 cited in Feiereisen 2009, p.226-227). 

Looking at the skewness and kurtosis values, they are well below the threshold of 1.96 (0.243, -0.700 respectively); it is considered therefore that there is no serious concern regarding the normality of this variable, and it is preserved without transformation for future analysis.

Figure E.1. Histogram of mindful anthropomorphism
[image: ]

Figure E.2 displays the frequency distribution of the AntML scale. The distribution appears to be close to normality. Both KS (KS) (z=.058, p=.000) and SW test (w=.984, p=.000) are significant for AntML. The variable returns values of -0.216 and -0.465 for skewness and kurtosis respectively. These values are below the threshold of 1.96 therefore there is no serious concern regarding the normality of this scale and it will be retained for future analysis. 



Figure E.2. Histogram of Mindless Anthropomorphism
[image: ]

Figure E.3 displays the frequency distribution of the Comp scale. A skew towards higher values is evident. Both KS (KS) (z=.101, p=.000) and SW test (w=.928, p=.000) are significant for Comp. The variable returns values of -1.032 and 1.044 for skewness and kurtosis respectively. These values are below the threshold of 1.96 therefore there is no serious concern regarding the normality of this scale and it will be retained for future analysis. 
Figure E.3. Histogram of Comprehension
[image: ]
Figure E.4 displays the frequency distribution of the PI scale. The distribution appears to be normal. Both KS (KS) (z=.091, p=.000) and SW test (w=.960, p=.000) are significant for PT. The variable returns values of -0.031 and -1.028 for skewness and kurtosis respectively. These values are below the threshold of 1.96 therefore there is no serious concern regarding the normality of this scale and it will be retained for future analysis. 





Figure E.4. Histogram of Purchase Intention
[image: ]

Figure E.5 displays the frequency distribution of the Attitude scale. The distribution appears to be normal. Both KS (KS) (z=.073, p=.000) and SW test (w=.981, p=.000) are significant for Attitude. The variable returns values of -0.356 and -0.089 for skewness and kurtosis respectively. These values are below the threshold of 1.96 therefore there is no serious concern regarding the normality of this scale and it will be retained for future analysis. 

Figure E.5. Histogram of Attitude
[image: ]
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