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1. [bookmark: _Toc113712284]Introduction 
Augmented reality technology overlays computer-generated objects with the natural environment in a virtual setting to link the real and virtual worlds together (Carmigniani & Furht, 2011). Generally, it can be said that augmented reality projects the real-world ditto in the virtual environment (Carmigniani & Furht, 2011). Brands are already using AR technology to show what their products would look like in the natural world by showing its look alike in virtual world (Bonetti et al., 2018; Meißner et al., 2019). This includes brands such as Adidas, TopShop, L’Oreal, Amazon, Sephora, and IKEA (Barhorst et al., 2021). Porter & Heppelmann (2017) highlighted that by 2020 the investment in AR technology would reach $60 billion. Moreover, the AR experience of users and customers is highly likely to be enhanced after 5G internet and with the invention of AR glasses that further increase the adoption and use of AR technology (Smith, 2019). This can further enhance the ability of the marketers to market their products before the target audience. IDC (2019) had predicted that investment in AR technology by 2020 would be 78.5%. However, the experiential aspects of AR have not been empirically illuminated. For example, the main areas of concern for marketers are whether AR helps to generate consumer flow which helps to build an enjoyable consumer shopping experience. 
Csikszentimihalyi (1975) propagated the term flow which means “holistic sensation” felt by consumers when they are totally immersed in something and thereby experience the hedonic benefits of flow in experience. This immersion represents a highly focused and loss of a self-conscious state of the individual due to the sense of enjoyment (Hansen, & Mossberg, 2013). Since Csikszentimihalyi’s research, subsequent research built on the concept and utilized it in different contexts including also the consumer outcomes (Bilgihan et al., 2014; Da Silva deMatos et al., 2021). Marketers find it extremely important due to the potential to link these benefits with co-creation of value (Barhorst et al., 2021). 
The earlier studies on ‘flow’ highlighted it as an essential component of interaction between computers and humans (Bilgihan et al., 2014; Pelet et al., 2017). Now it is also regarded as the most influential variable in studies with respect to consumer outcomes for brands. In the context of online interaction with consumers, ‘flow’ engages consumers in online tasks and interests them to continue to be engaged with the task (Shim et al., 2015; Van Noort et al., 2012). ‘Flow’ relates to the attitudinal, cognitive, and behavioural aspects of consumers (Van Noort et al., 2012). If the ‘flow’ is experienced by the user, they tend to feel immersed in the activity they are performing and are less cognizant of their surroundings (Cairns et al., 2014). Thus, it represents a peak cognitive process resulting in sustained consumer satisfaction. Flow also represents intense involvement of consumers or users as it engages them at a psychological level and generates satisfaction for them thereby having a captivating effect on users (Zhang et al., 2017). The existing studies on the subject indicated that the flow experience of the user elicits motivational forces (Hsu & Lu, 2004; Shernoff et al., 2014). Although such studies have highlighted the positive impact and benefits of flow experience incurred by the consumer, but these studies are conducted in the context of technology experiences (Bressler & Bodzin, 2013; Barhorst et al., 2021). 
There is a dearth of research in the context of AR app generating flow experience for consumers. Gatter et al. (2022) also highlighted the limited studies conducted on AR app generating flow experience for the consumers and argued that AR is unique in facilitating the flow experience for the consumer needs. Barhorst et al. (2021) also highlighted the positive consumer outcomes of experiencing flow through AR such as enjoyment, learning, satisfaction and information utility. The findings of Barhorst’s et al., (2021) research show that the sense of immersion due to experiencing flow is enhanced by AR. Yuan et al., (2021) also highlighted the positive impact of flow on consumer psychological ownership. However, to the best of the researcher’s knowledge, no research has tested the inducing effect of AR with respect to the state of flow and consumer satisfaction with AR experiences in the context of the fashion industry. Such findings are highly critical to fashion brands and customer-related outcomes. Therefore, the current research is set to determine the impact of the state of flow on consumer satisfaction. 
The existing research on ‘flow’ indicated that it shapes the acceptance behaviour of the consumer (Arghashi & Yuksel, 2022). Such a behaviour has also been found to be positively related to using online communication tools (Paul et al., 2012). Rauschnabel et al., (2017) observed that flow has a positive impact on user’s acceptance of AR games. Kim et al. (2020) observed that flow influenced consumer behaviour favourably towards virtual environments. Bressler & Bodzin (2013) observed that the flow experienced by the consumers through AR science games positively influenced their behaviour towards the acceptance of those games. Hooker et al., (2019) pointed out that flow extends the connection between the consumer and the brand in a virtual environment. Javornik (2016) observed that AR technologies usually create a flow which gives rise to a positive attitude in consumers about the brand. 
However, the concept has less been applied with respect to AR even though AR provides an environment in which the individual is fully immersed and experiences the same lack of self-consciousness as was highlighted for the state of flow by Csikszentimihalyi (1975). This shows that the state of flow and AR complement each other. Furthermore, it also needs to be seen whether AR induces a state of flow and whether once users are immersed in AR i.e., starts experiencing a state of flow, they would develop a buying behavior and/or brand engagement. Therefore, the current research identified these as the grey areas to explore in this research. The current research takes the position that the shopping experience of consumers can be enhanced when they experience the state of flow while using the AR features of online shopping. This also gives rise to challenges related to designing the AR so that the consumers find it user-friendly and experience immersion in the virtual environment to try products there in the same way as they do in the natural environment. Therefore, it is imperative that the potential of AR to achieve a state of flow is investigated with respect to consumer outcomes. 
There are two main objectives of the current research: firstly, determining the factors underpinning the state of flow which can potentially influence consumer satisfaction with AR; and secondly, helping the marketers use AR in such a way so as to give effect to state of flow. In order to achieve these objectives, the capabilities of AR are evaluated for facilitating the state of flow and the influence AR has on different consumer outcomes such as “satisfaction, enjoyment, learning, and information utility. Based on this discussion, following research aim and objectives are proposed for this study:



1.1. [bookmark: _Toc113712285]Research aim:

This study intends to investigate consumer outcomes such as satisfaction, enjoyment, learning, and information utility can be improved by focusing on the AR capabilities and state of flow. This study intends to guide both AR developers and marketers on how they can further improve consumer satisfaction by focusing on the AR experience. Within that aim, this study has two main objectives. Then present the objectives here that have been stated above.
1.2. Research objectives 
RO1: To find out different models and theories that can help to to understand the state of flow and customer satisfaction in the context of the fashion industry.
RO2: To investigate the impact of consumer state of flow factors such as enjoyment, learning, and information utility on consumer satisfaction in the fashion industry.
1.3. [bookmark: _Toc113712286]Research questions:
RQ1: What are the different existing models that help to understand the consumer state of flow factors and their link with different consumer outcomes? 
RQ2: What is the supporting theories that can help to understand the state of flow and customer satisfaction in the context of the fashion industry? 
RQ3: What is the impact of consumer state of flow factors such as enjoyment, learning, and information utility on consumer satisfaction in the fashion industry? 







2. [bookmark: _Toc113712287]Conceptual framework 
According to Davis & Hodges (2012), when consumers go shopping, they are not just looking to buy a product or service, they want to enjoy the experience of shopping. As a result, over the years, researchers and marketers find that consumer satisfaction involves not just the features of products or services but the entire shopping experience (Babin et al., 2005; Caruana, 2002). This reinforces the idea of the relevance of state of flow in the context of consumer shopping that the more consumers are immersed in the experience that is directly associated with customer satisfaction. The consumer shopping experience has been highlighted by previous research as critical to maintaining the competitiveness of the brand and that the entire shopping experience must be affective, sensory and physical stimulation (Godovykh & Tasci, 2020; Yoganathan, et al., 2019). For example, Lush brand involves sensory experience as a key feature of its business model as it believes that its consumers are not just buying soaps but are experiencing the entire experience such as fragrances, visual appearance, music in store while shopping (Artusi & Bellini 2021; Szmigin & Piacentini, 2018). Thus, the experience in this context means that the consumer is fully involved in the event whether its real or virtual (Brakus et al., 2009). Technological advancement these days has made it possible to imitate the real-world shopping experience into the virtual world one by generating such objects in virtual world which are imitations of real-world objects (Flavián et al., 2019).
For example, L’Oreal also adopted AR technology to enable its customers to try make up in virtual world and also see how different hair colour would look on them by imitating everything in the virtual world as it would look in real world (Pearl, 2019). Lowe’s, a US based retailer, also adopted AR technology to enable customers to picture certain products in their homes in the virtual world (Ruff, 2018). Although such technological advances have revolutionized the consumer shopping experience and brands are increasingly utilizing AR technology, there is dearth of research on the potential of AR to achieve the state of flow among consumers and realize consumer outcomes such as information utility, learning, satisfaction, and enjoyment. 
Researches looking into the effectiveness of AR with respect to consume outcomes are of paramount significance from marketing aspect. For example, consumer satisfaction results in repeated buying behaviour (Babin et al., 2005; Caruana, 2002), in positive word of mouth and customer loyalty (Duygun, 2015), and in enhancing the competitiveness of the brand (Gupta et al., 2020). Moreover, information utility, enjoyment and learning are all positively related with consumer outcomes (Chang, 2017; Rodrigues et al., 2016). The research also aligns the Elaboration Likelihood Model (ELM) with flow theory and thereby recommends that the state of flow may influence the elaboration level. The previous study of Van Noort et al. (2012) looked into the adoption of new technologies by consumers and found out that state of flow is directly related to higher elaboration levels and improved cognitive results in line with ELM. They argued that the higher the immersion is the higher is the elaboration level among users. It also positively influences their cognitive responses and motivates them to continue performing the task that they are performing. 
According to flow theory, humans incur optimal experience only when they possess control over their experience to the point that they are not distracted and disturbed (Wright et al., 2007). Flow theory laid down the basic framework to understand the human experience while using technology (Varela et al., 2017). Once a person has started to experience the state of flow, he finds himself in a situation whereby he feels disconnected from the rest of the world as he is immensely immersed in the activity (Barhorst et al., 2021). Seligman & Csikszentmihalyi (2014) observed that flow can happen in any activity pursued by the individual such as digital activity, work, recreation activity, study, and religious ritual. Previous studies showed that flow takes place in online shopping (Nusair et al., 2011), while using AR technology (Barhorst et al., 2021), and virtual reality (Kim & Ko, 2019). McLean & Wilson (2019) pointed out ‘interactivity’ as a key stimulus in experiencing flow as it draws an effective response from the consumer and thereby shapes his behavioral intentions. Despite the fact that flow can be experienced in any activity and that online shopping is ever-increasing which necessitates investigating flow in the context of online shopping experience through AR apps, no research has investigated the impact of AR app for online shopping on consumers experiencing the flow that whether or not it causes consumer satisfaction. 
It is found that the antecedents of AR flow experience as inspiration and interactivity as these two significantly influence the state of flow and thereby influence the consumer’s behaviour (Park & Yoo, 2020). These two antecedents are also regarded as resulting in positive engagement with AR (Rodriguez-Ardura & Meseguer-Artola, 2019) and positive evaluation of AR (Huang, & Lin, 2017). Huang & Liu (2014) highlighted the need for and importance of involving the study of flow while studying the impact of AR experience. Barhorst et al., (2021) observed that AR generates flow which can induce consumer satisfaction. McLean & Wilson (2019) indicated that AR features can create brand engagement. Park & Yoo (2020) observed that AR positively influences the consumer behavioural intentions. Yim et al., (2017) observed that AR apps create immersion, novelty, usefulness, and enjoyment compared to web-based apps which enhance the buying intention of consumers and generate a positive attitude towards AR technology. Nikhashemi et al., (2021) observed that the unique features of AR apps enhance the consumer perception of the benefits of buying from the brand. This increases their intention to use the AR app to shop from the same brand recurringly. Fan et al., (2020) observed that AR enhances the positive consumer attitude towards the products. 
A recent study also found that novelty, informativeness, aesthetics, and para-social relationships increase the psychological ownership near consumers as they enhance the consumer’s AR flow experience (Yuan et al., 2021). This means that if AR flow experience is enhanced, the sense of ownership among consumers is enhanced. Hinsch et al., (2020) observed that AR transforms psychological inspiration into behavioural inspiration. However, even though these studies have looked into the impact of AR on flow, they have not linked these elements with consumer satisfaction. Thus, it still needs to be seen whether the state flow of AR technology can improve consumer outcomes. 
Perceived informativeness represents the wealth of knowledge or information about the products provided by the fashion AR apps. This enhances the confidence of the consumer about the medium which is providing the information. The existing research highlighted that interactions enabling the buyers to rotate products and place them significantly enhance the product knowledge of the consumers (Li et al., 2002). Wang & Mitchell (2011) observed that when a person is familiar with the product’s background, the novelty is easily recognizable. This can enhance the perceptual learning. 
Barhorst (2021) observed that AR enhanced the consumer experience of enjoyment, learning, information utility and flow. Javornik (2016) observed that AR has enabled users to interact with the technology and resultantly has given rise to new form of experience for the users to interact with technology. Rauschnabel et al., (2017) observed that AR has enabled people to experience the real world in virtual environment. McLean & Wilson (2019) observed that AR has enabled experiencing the novelty in virtual world. 
AR also gives rise to a unique consumer context to facilitate increased enjoyment and information elaboration due to an enhanced state of flow. The use of AR technology is helpful in creating a hedonic and utilitarian experience which then influences the satisfaction level of the consumers. Baek et al., (2018) observed that enjoyment while shopping online can positively influence the relationship between brand and consumers. The existing research found that enjoyment while shopping online enhances the buying intention of the consumers (Yim et al., 2017; Pantano et al., 2017). Van Noort et al., (2012) also gave empirical evidence for the relationship and concluded that online flow enhanced the elaboration level of the website users thereby resulting in longer time spending by the user on website. Another study highlighted the positive relationship between state of flow and elaboration level such as thorough learning and recalling of website content (Skadberg & Kimmel, 2004). Choi et al. (2007) found the same positive relationship between the two in the context of e-learning platforms. 
Thus, it should follow from the discussion above that state of flow while using AR based app should enhance the immersion and elaboration level of the user and thereby result in positive consumer outcomes. The increased elaboration level experienced by the consumer should positively influence the cognitive responses of the consumers to information such as perceived usefulness and thorough learning of the information. Based on the body of literature presented above, the conceptual framework and hypotheses explored in this study are shown below:
            [image: Diagram
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H1: State of flow positively influences the utility of information when the flow is experienced while using AR technology 
H2: State of flow positively impacts the learning when state of flow is experienced while using AR technology 
H3: State of flow positively influences the enjoyment when state of flow is experienced while using AR technology 
H4: Information utility is positively associated with satisfaction while using AR technology 
H5: Learning is positively associated with satisfaction while using AR technology 
H6: Enjoyment is positively associated with satisfaction while using AR technology. 






3. [bookmark: _Toc113712288]Research methodology

Stanley & Wise (2002). pointed out that each concept has certain ontological underpinnings which relate to the nature of the concept. Moreover, they also pointed out that a concept is also supported by epistemological assumptions taken by the researcher. Together these assumptions represent the worldview taken by the researcher in conducting the research (Creswell, & Creswell, 2005). The current research also discussed the alignment between flow theory and the researcher’s philosophical position. 
The ontological position taken by the positivism that that believes reality is singular and it is already existed. Since the aim of the current research is to explore the impact of fashion AR apps with respect to consumer satisfaction by also taking into account the aspect of consumer outcomes, it necessitates taking such an approach which enables the researcher to collect rich responses from the users of such apps and make sense of their response. This is possible through a positivism position as it takes the position that reality is best constructed by those who are impacted by it (Andrews, 2012). Accordingly, the researcher used deductive reasoning as it enables the researcher to test a theory or conceptual framework. This reasoning in the current research can enable a researcher to test a conceptual framework on the relationship between AR and consumer satisfaction involving different antecedents and constructs of consumer outcomes. Moreover, it also enables the researcher to use other theories in support of his understanding such as flow and other relevant theories. 
3.1. [bookmark: _Toc113712289]Data collection technique
[bookmark: _Hlk68692382]The methods of quantitative data collection are highly concerned with maintaining the generalizability that is not possible through qualitative data collection methods which are based on limited sample and biasness from researcher (Rose & Johnson, 2020) therefore this study intends to use quantitative method which is also aligned with the aim and objectives of this research (Smith & Bowers-Brown, 2010). This study has selected the survey which is suitable to test the conceptual framework and providing the recommendation that is transferable into another context. This study collected data from 200 consumers of reputed fashion brands such as Nike, Gucci, Asos, Burberry, and Zara. These fashion brands have AR apps and thousands of users around the world. Therefore, researcher contacted them through social media accounts with the purpose to get their time for filling the questionnaire either electronically or in physical meeting. To explore the hypotheses conceptualized in this study, measurement items that have been validated in previous studies were utilised. The adopted questionnaire from well-known studies and the detail author, construct, questionnaire statements, and use of liker scale is given in table 3.1. 
[bookmark: _Toc113712299]Table 3.1: Questionnaire    
	
Author 
	
Construct 
	                        Questionnaire 
	
   Five-point Likert scale 

	Adopted from Yim et al. (2017)
	State of flow 
	Please recall the AR fashion experience and then indicate your response as given below: 

· I did not focus on the experience.
· I really enjoyed the AR fashion experience
· I somewhat enjoy the AR fashion experience. 
	
1: Strong agree

2: Agree

3: Neutral 

4: Disagree

5: Strongly disgree 

	Song and Zinkhan, 2008
	Satisfaction with the AR Experience
	Please think about AR fashion and then share your level of satisfaction about AR experience through below given statements:

· As I expected I did not experience same from AR fashion.
· This AR fashion app performed as I expected
· I am fully satisfied and have a positive AR fashion experience.  
 
	1: Strong agree

2: Agree

3: Neutral 

4: Disagree

5: Strongly disagree

	Schlinger, 1979

	Enjoyment 
	Please think about AR fashion and then share your level of enjoyment about AR experience through below given statements:

· This AR fashion has unique useful features that really attract me. 
· My satisfaction is high because I experience this AR fashion app is not only facilitates the selling but really entertaining for me.
· Its virtual try features creates more ease to decide before pay. 
· Its 3d and visualization feature makes buying experiences more attractive and memorable. 
.
	1: Strong agree

2: Agree

3: Neutral 

4: Disagree

5: Strongly disagree

	Bhattacherjee & Sanford,
2006
	Information utility
	Please think about AR fashion app use and shared you experience about information utility: 

· This app shared information that was fully persuasive. 
· The information provided in this AR app is very informative. 
· The shared information through AR fashion app is really helpful for me. 
· The offered information is valuable. 
	1: Strong agree

2: Agree

3: Neutral 

4: Disagree

5: Strongly disagree

	Schlinger, 1979

	Learning
	Please recall about your learning experience through this AR fashion app and shared you experience through the following statements:

· During using this app, there is a thought come in my brain about whether this brand is useful for my needs. 
· This experience gives me food of thought about new brand that I should have to try. 
· I really learned through this AR fashion app which I never experience before. 
· I learn that the purchased brand is not useful for me and I wasted my resources. 
	1: Strong agree

2: Agree

3: Neutral 

4: Disagree

5: Strongly disgree



3.2. [bookmark: _Toc113712290]Data analysis 
[bookmark: _Toc103242256]There are different statistical tests are used with the purpose to find out different descriptive and inferential values such as frequencies for demographic features, mean and standard deviation. To test the construct validity as well as reliability of proposed conceptual framework this study has used the confirmatory factory analysis. Finally, linear regression is useful method when researcher intends to test the relationship between one dependent and one independent variables. Therefore, linear regression has been applied to test the relationship between proposed hypotheses. 
3.3. [bookmark: _Toc113712291]Ethical considerations 
The researcher strictly adhered to the ethical guidelines throughout the research. Wiles (2012) highlighted ethical considerations as the most pressing feature of any research. Wiles (2012) observed that the two main aspects of research ethics are the research protocols followed by the researcher and the initiatives taken by the researcher to present the results free from biasness. The consent forms signed by the participants, the information sheet presented to the participants and ethics applications all ensured that the researcher adhered to the ethical considerations including also preserving the anonymity of the identity of the respondents and obtaining from collecting personal and private information of the respondents. 
The researcher also conveyed to the respondents well before the time that they are entitled to leave the questionnaire at any stage and have their responses discarded. It is also pertinent to mention here that the researcher does not have any conflict of interest of any kind in conducting this research at any stage. The researcher maintained a stress-free environment for survey. The researcher also ensured that the data was collected and analyzed, and results were presented in an entirely free from bias manner.  





















4. [bookmark: _Toc113712292]Findings and discussion 
4.1. [bookmark: _Toc113712293]Basic descriptive analysis 
It provides comprehensive detail about the features of targeted sample that may help to understand its nature and value (Sekaran and Bougie, 2016). For example, researcher of this study has distributed the questionnaire to 200 consumers of reputed fashion brands such as Nike, Gucci, Asos, Burberry, and Zara. Out of 200 questionnaires 169 are returned which are further analyzed. Out of 169 returned questionnaires, 27 questionnaires are discarded following the instruction of Holcomb (2016) who argued that those questionnaires could be eliminated have more than 20 percent missing values. There are the remaining 142 questionaries that are valid for further analysis. The table 4.1 reported the demographic features of fashion AR app users. It is found that the majority of AR app users are male (56 percent) and 35 percent of online fashion brand lovers have an age range between 18 to 27 years old. Most AR app fashion users (31 percent) have experienced between 0 to 2 years as well as having a bachelor’s degree (42 percent). The detail of the demographic features of fashion AR app users is reported in table 4.1. 











Table 4.1: demographic features of fashion AR app users 
	Variable
	Categories
	Frequency
	Percentage%

	Gender
	Male
	79
	56 

	
	Female
	63
	44

	
	Total
	100
	100

	[bookmark: _Hlk521078463]Age
	18 to 27 years
	49
	35

	
	28-37 years
	37
	26

	
	38-47 years
	28
	20

	
	47-58 years
	23
	16

	
	Above 58 years
	5
	3

	
	Total
	100
	100

	Number of year (experience with fashion brands)
	0 to 2 years
	44
	31

	
	3 to 5 years
	42
	30

	
	5 to 9 years
	37
	26

	
	More than 10 years
	19
	13

	
	Total
	100
	100

	[bookmark: _Hlk45536438]Level of education
	Secondary School
	12
	9

	
	Diploma
	21
	15

	
	Bachelor’s degree
	59
	42

	
	Master’s degree
	39
	27

	
	PhD/DBA
	11
	7

	
	Total
	100
	100
























Most famous fashion AR apps are selected based on number of downloads, rating, number of reviews, and common awareness among UK consumers. The table 4.2 has reported some features of fashion AR apps such as Zara has highest rating (4.9) along with number of downloads (50 million+). Furthermore, Zara is targeting kids, men, and women for fashion clothing at some more discounted prices compared to other therefore its online shoppers are more compared to other fashion AR apps. It is also found that Nike has highest number of reviews (600 thousand) among the selected fashion AR apps (see table 4.2). 
Table 4.2: Fashion AR apps  
	Fashion AR app
	Number of downloads 
	Rating 
	Number of reviews

	Nike
	10M+
	4.6
	600 thousand

	Gucci 
	1M+
	4.3
	3.65 thousand

	Asos
	10M+
	4.1
	517 thousand

	Burberry
	Not given
	4.9
	2.2 thousand

	Zara
	50M+
	4.9
	350 thousand



The most important descriptive analysis is about mean and standard deviation which can be used to measure the coefficient of variation (Cain et al., 2017). The study of Cain et al. (2017) highlighted that there is no bad or good standard deviation but it’s all about how much actual variation exit in the collected data. 
Table 4.3: Mean and standard deviation results 
	Variables
	Mean
	Standard deviation

	State of flow  
	3.88
	0.88

	Enjoyment 
	3.15
	0.78

	Information utility 
	3.67
	1.01

	Learning 
	3.22
	0.49

	Consumer satisfaction with AR experience 
	3.98
	0.98


In table 4.3, the Likert scale has been used that ranged between strongly agree (1) to strongly disagree (5). The mean value is calculated for selected variables, and it has found that all the values are average above three which indicated that most of participants are agree with the given statements in questionnaire. Finally, it has found that the values of standard deviation fall mostly under 1 that is normal and acceptable range following the acceptable range of Croucher (2010).
4.2. [bookmark: _Toc113712294]Preliminary analysis 
Preliminary analysis is useful especially when researcher intends to analyze the validity of collected data for trustworthy findings (Cain et al., 2017). The study of Goertzen (2017) highlighted that kurtosis and skewness are one of the most important tests in quantitative studies for measuring the normality in data which are ignored by some researchers in their studies that created concern about the application of the right statistical methods. The instruction of Goertzen (2017) followed in SPSS for applying the kurtosis and skewness. After applying this test, the results of this study reveal that values lie between −1 and +1 which showed data is normal therefore we can apply other tests which can be used for normally distributed data. The second preliminary test which is applied in this study is heteroscedasticity. The study of Li & Gao (2011) highlighted that heteroscedasticity is important to measure as it helps to calculate the standard deviation for the predicting variables of study such as state of flow, learning, enjoyment, and information utility. 
4.3. Heteroscedasticity and autocorrelation
For the measurement of heteroscedasticity, this study followed the recommendation of Li & Gao (2011) for calculating the variance inflation factor (VIF) that calculated the value 1.95 to 0.67 that showed that this is the acceptable range, and the researcher can apply the linear regression. Furthermore, the standardised residual centrality value is also calculated that was 0.09 (near to zero) which increased the confidence that there is no heteroscedasticity found in predicting variables. Finally, this study has applied the last analysis which was autocorrelation that is useful to find the degree of similarity among the selected variables using indifferent time range (Broersen, 2006). The study of Broersen (2006) recommended Durbin–Watson test and the results extracted with the value of 1.89 that showed there is no similarity with respect to either negative of positive autocorrelation therefore researcher can apply other important tests such as confirmatory factor analysis, correlation, and linear regression. 
4.4. [bookmark: _Toc113712295]Confirmatory factor analysis 
The study of Brown (2015) discussed the importance of confirmatory factor analysis (CFA) that can be used to analyze factor structure specifically in the data of observed variables. Furthermore, it has been used to check whether the proposed conceptual model has construct validity as well as internal consistency (reliability) for final analysis (Brown, 2015). The study of Byrne (2013) provided different thresholds of values such as “Root-Mean Square Error of Approximation (RMSEA) standard for acceptability, the Goodness of Fit Index (GFI), and the Comparative Fit Index (CFI)”. The GFI is applied measuring covariance matrix as well as CFI applied to measure discrepancy if exist in data.  Byrne (2013) and Brown (2015) provided some standards valuable for analyzing the results of CFA such as “χ2/df < 3.0, CFI-GFI-IFI-BBNNFI > 0.90, RMSEA < 0.08”. Furthermore, the composite reliability as well as average variance was calculated which has standard values such as AVE at >.5 and CR at. >.6.
Table 4.4 CFA and scale reliability results  
	Variables
	χ2/df
	IFI 
	RMSEA
	BBNNFI
	GFI 
	CFI
	CR
	AVE

	Acceptable standards 
	2.39
	.91
	.69
	.91
	.92
	.94
	

	State of flow  
	
	
	
	
	
	
	.83
	.59

	Enjoyment 
	
	
	
	
	
	
	.67
	.61

	Information utility 
	
	
	
	
	
	
	.78
	.71

	Learning 
	
	
	
	
	
	
	.72
	.58

	Consumer satisfaction with AR experience 
	
	
	
	
	
	
	.89
	.63




The table 4.4 reported the CFA and scale reliability results χ2/df=2.39; IFI=.91; RMSEA=.67; GFI=.92; CFI=.94; and BBNNFI= 0.91 which falls within the acceptable ranges of Byrne (2013) and Brown (2015). It showed that the proposed conceptual model is valid for final analysis. The CR values fall between .89 to .67 which means there is internal consistency exists. Furthermore, AVE values are greater than .5 which overall revealed that reliability, appropriateness of model, and validity met for final analysis (linear regression). 
4.5. [bookmark: _Toc113712296]Linear regression 
Linear regression is common when the researcher intends to find the direct relationship between predicting and dependent variables. There are six direct hypotheses proposed among predicting variables such as state of flow, information utility, learning, enjoyment, and one dependent variable (consumer satisfaction with AR experience). The purpose of regression analysis is to analyze two things: “(1) does a set of predictor variables do a good job in predicting an outcome (dependent) variable? (2) Which variables, in particular, are significant predictors of the outcome variable, and in what way do they–indicated by the magnitude and sign of the beta estimates–impact the outcome variable?”. In this study, linear regression is used to determine forecasting an effect, strength of predictor, as well as trend forecasting. 
    Table 4.5: Regression analysis    
	                Description 


	DV: Enjoyment, information utility, and learning 

	
	B
	P-value
	SE
	T-value

	IV: State of flow  
	.33
	0.005
	.01
	3.71

	IV: State of flow  
	.29
	0.007
	.03
	3.09

	IV: State of flow  
	.21
	0.001
	.01
	2.76


Notes: N = 142; *p<0.05; **p<0.01; ***p<0.001; IV: Independent variable; DV: Dependent variable; B=Unstandardized Coefficients; SE= standard error. 

The results of linear regression are reported in tables 4.5 and 4.6. The first three hypotheses are proposed between state of flow relationship between enjoyment, information utility, and learning. The first hypothesis revealed there is positive impact of state of flow on enjoyment (H1: B=.33**, SE=.01, t=3.71) which showed when fashion brand lovers use AR app for buying then they really enjoyed this shopping experience for their favorite fashion brands. The second and third hypotheses are also accepted (H2: B=.29**, SE=.03, t=3.09; H3: B=.21**, SE=.01, t=2.76). It is found that there is positive impact of state of flow on information utility and learning. It showed that fashion brand AR app users are mentally satisfied as they find useful information and learning of different attractive functions such as how to use online trying (3D visualization) and how it is beneficial during online fashion brand shopping. The study of McLean & Wilson (2019) highlighted that interactive experience can increase enjoyment during the use of AR applications.  
    Table 4.6: Regression analysis    
	                Description 


	DV: Consumer satisfaction with AR experience 

	
	B
	P-value
	SE
	T-value

	IV: Information utility   
	.39
	0.009
	.02
	4.19

	IV: enjoyment 
	.31
	0.04
	.03
	3.59

	IV: learning   
	.26
	0.03
	.04
	2.97


Notes: N = 142; *p<0.05; **p<0.01; ***p<0.001; IV: Independent variable; DV: Dependent variable; B=Unstandardized Coefficients; SE= standard error. 
The remaining last three hypotheses are proposed between information utility, enjoyment, and learning relationships with consumer satisfaction with AR experience. The fourth hypothesis revealed there is positive impact of information utility on consumer satisfaction with AR experience (H4: B=.39**, SE=.02, t=4.19) which showed when user find relevant and clear information about their favorite brand using AR app then it can increase the level of satisfaction with AR experience. The second and third hypotheses are also accepted (H2: B=.31*, SE=.03, t=3.59; H3: B=.26*, SE=.04, t=2.97). It is found that there is positive impact of enjoyment and learning on customer satisfaction with AR experience. It showed that when user enjoyed the visualization, online trying, social media sharing, variety of fashion products then this enjoyment can bring customer satisfaction during online shopping of fashion brands. Finally, when user learn about different functions and features of AR apps then their level of satisfaction can be increased with the use of AR fashion apps. Previous studies also confirmed that information utility, enjoyment, and learning are all positively related to consumer outcomes (Chang, 2017; Rodrigues et al., 2016) such as consumer satisfaction with AR experience. 
4.6. Discussion and implications 
The existing literature highlighted that the use of AR has increased the sense of immersion and enjoyable experiences as the users now have more opportunities for learning and online shopping satisfaction (Barhorst et al., 2021). Another study also highlighted that the use of interactive technologies increased their immersion as users have lost their self-conscious state which ultimately improves the sense of enjoyment (Hansen, & Mossberg, 2013). Results of this study have empirical evidence regarding there is the positive impact of the state of flow on the enjoyment that highlighted those users of AR apps who really enjoyed the fashion brand and online shopping experiences with the use of AR apps. The information utility represents how much fashion-related information is useful, valuable, persuasive, and helpful that can improve consumer satisfaction with AR experiences. The results of the study found a positive impact of the state of flow on information utility and learning. It showed that fashion brand AR app users are psychologically satisfied because they found fashion-related information and learning of different attractive functions in AR apps that save their time and help to try online before buy. 
The use of the apple iPhone as well as AR technology is a major example of information utility as there are many new apps and features which have the richness of information and functions that made the shopping decision and fashion brand recognition is relatively high compared to previous era. The information utility is now higher due to the use of the AR app as fashion users have obtained more value and now about the economical prices, sales, discounted items, customer services within no time, online trying that increased the customer satisfaction for fashion brands. The results of this study also highlighted there is a positive impact of information utility on consumer satisfaction with AR experience which showed when users find relevant and clear information about their favorite brand using AR app then it can increase the level of satisfaction with the AR experience. Furthermore, findings highlighted a positive impact of enjoyment and learning on customer satisfaction with the AR experience. The fashion app users have really enjoyed the visualization, online trying, social media sharing, and variety of fashion products then this enjoyment can bring customer satisfaction during online shopping of fashion brands. There is useful insight for marketers of fashion brands as their major objective is to increase customer engagement and satisfaction with the brand therefore, they should focus on the state of flow, enjoyment, learning, and information utility. There is evidence that the use of AR visualization increased the enjoyment among fashion consumers therefore marketers and AR app developers must focus on these AR features as they can play a positive role to increase the level of customer satisfaction for fashion brands. 
5. [bookmark: _Toc113712297]References
Arghashi, V., & Yuksel, C. A. (2022). Interactivity, Inspiration, and Perceived Usefulness! How retailers’ AR-apps improve consumer engagement through flow. Journal of Retailing and Consumer Services, 64, 102756.
Artusi, F. and Bellini, E. (2021), "The interplay between product and retail service meaning", International Journal of Retail & Distribution Management, 49 (1), 105-120. 
Babin, B.J., Lee, Y., Kim, E. and Griffin, M. (2005), "Modeling consumer satisfaction and word‐of‐mouth: restaurant patronage in Korea", Journal of Services Marketing, 19 (3), 133-139.
Baek, T. H., & Yoo, C. Y. (2018). Branded app usability: Conceptualization, measurement, and prediction of consumer loyalty. Journal of Advertising, 47(1), 70-82.
Barhorst, J. B., McLean, G., Shah, E., & Mack, R. (2021). Blending the real world and the virtual world: Exploring the role of flow in augmented reality experiences. Journal of Business Research, 122, 423-436.
Bhattacherjee, A., & Sanford, C. (2006). Influence processes for information technology
Bilgihan, A., Okumus, F., Nusair, K., & Bujisic, M. (2014). Online experiences: flow theory, measuring online customer experience in e-commerce and managerial implications for the lodging industry. Information Technology & Tourism, 14(1), 49-71.
Bilgihan, A., Okumus, F., Nusair, K., & Bujisic, M. (2014). Online experiences: flow theory, measuring online customer experience in e-commerce and managerial implications for the lodging industry. Information Technology & Tourism, 14(1), 49-71.
Bonetti, F., Warnaby, G., & Quinn, L. (2018). Augmented reality and virtual reality in physical and online retailing: A review, synthesis and research agenda. Augmented reality and virtual reality, 119-132.
Bressler, D. M., & Bodzin, A. M. (2013). A mixed methods assessment of students' flow experiences during a mobile augmented reality science game. Journal of computer assisted learning, 29(6), 505-517.
Broersen, P. M. (2006). Automatic autocorrelation and spectral analysis. Springer Science & Business Media.
Brown, T. A. (2015). Confirmatory factor analysis for applied research. Guilford publications.
Byrne, B. M. (2013). Structural equation modeling with Mplus: Basic concepts, applications, and programming. routledge.
Cairns, P., Cox, A., & Nordin, A. I. (2014). Immersion in digital games: review of gaming experience research. Handbook of digital games, 1, 767.
Carmigniani, J., & Furht, B. (2011). Augmented reality: an overview. Handbook of augmented reality, 3-46.
Caruana, A. (2002), "Service loyalty: The effects of service quality and the mediating role of customer satisfaction", European Journal of Marketing, 36 (7/8), 811-828. 
Chang, Y. (2017). The influence of media multitasking on the impulse to buy: A moderated mediation model. Computers in Human Behavior, 70, 60-66.
Charmaz, K. (2008). Constructionism and the grounded theory method. Handbook of constructionist research, 1(1), 397-412.
Creswell, J. W., & Creswell, J. D. (2005). Mixed methods research: Developments, debates, and dilemmas. Research in organizations: Foundations and methods of inquiry, 2, 315-326.
Croucher, J. S. (2010). Quantitative analysis for management. McGraw Hill Australia.
Csikszentmihalyi, M. (1975). Beyond boredom and anxiety. San Francisco: Jossey-Bass.
Da Silva deMatos, N. M., de Sa, E. S., & de Oliveira Duarte, P. A. (2021). A review and extension of the flow experience concept. Insights and directions for Tourism research. Tourism Management Perspectives, 38, 100802.
Davis, L., & Hodges, N. (2012). Consumer shopping value: An investigation of shopping trip value, in-store shopping value and retail format. Journal of retailing and consumer services, 19(2), 229-239.
Duygun, A. (2015). The impacts of customer loyalty on negative word-of-mouth communication and repurchase intention. Journal of Marketing and Management, 6(1), 16.
Flavián, C., Ibáñez-Sánchez, S., & Orús, C. (2019). The impact of virtual, augmented and mixed reality technologies on the customer experience. Journal of business research, 100, 547-560.
Gatter, S., Hüttl‐Maack, V., & Rauschnabel, P. A. (2022). Can augmented reality satisfy consumers' need for touch?. Psychology & Marketing, 39(3), 508-523.
Godovykh, M., & Tasci, A. D. (2020). Customer experience in tourism: a review of definitions, components, and measurements. Tourism Management Perspectives, 35, 100694.
Goertzen, M. J. (2017). Applying quantitative methods to e-book collections. ALA TechSource.
Guba, E. G., & Lincoln, Y. S. (1982). Epistemological and methodological bases of naturalistic inquiry. Ectj, 30(4), 233-252.
Gupta, S., Gallear, D., Rudd, J., & Foroudi, P. (2020). The impact of brand value on brand competitiveness. Journal of Business Research, 112, 210-222.
Hair, J. F., Page, M., & Brunsveld, N. (2019). Essentials of business research methods. Routledge.  
Hansen, A. H., & Mossberg, L. (2013). Consumer immersion: A key to extraordinary experiences. In Handbook on the experience economy. Edward Elgar Publishing.
Holcomb, Z. (2016). Fundamentals of descriptive statistics. Routledge.
Holcomb, Z. (2016). Fundamentals of descriptive statistics. Routledge.
Hooker, R., Wasko, M., Paradice, D., Teigland, R. and Hofacker, C. (2019), "Beyond gaming: Linking flow, brand attitudes, and purchase intent in realistic and emergent three-dimensional virtual environments", Information Technology & People, 32 (6), 1397-1422. 
Hsu, C. L., & Lu, H. P. (2004). Why do people play on-line games? An extended TAM with social influences and flow experience. Information & management, 41(7), 853-868.
Huang, Y. M., & Lin, P. H. (2017). Evaluating students’ learning achievement and flow experience with tablet PCs based on AR and tangible technology in u-learning. Library Hi Tech, 35(4), 602-614.
Kim, D., & Ko, Y. J. (2019). The impact of virtual reality (VR) technology on sport spectators' flow experience and satisfaction. Computers in human behavior, 93, 346-356.
Kim, M. J., Lee, C. K., & Bonn, M. (2017). Obtaining a better understanding about travel-related purchase intentions among senior users of mobile social network sites. International Journal of Information Management, 37(5), 484-496.
Kim, M. J., Lee, C. K., & Jung, T. (2020). Exploring consumer behavior in virtual reality tourism using an extended stimulus-organism-response model. Journal of travel research, 59(1), 69-89.
Li, X., & Gao, S. (2011). Precipitation modeling and quantitative analysis. Springer Science & Business Media.
Liu, Z., & Park, S. (2015). What makes a useful online review? Implication for travel product websites. Tourism management, 47, 140-151.
McLean, G., & Wilson, A. (2019). Shopping in the digital world: Examining customer engagement through augmented reality mobile applications. Computers in Human Behavior, 101, 210-224.
Meißner, M., Pfeiffer, J., Pfeiffer, T., & Oppewal, H. (2019). Combining virtual reality and mobile eye tracking to provide a naturalistic experimental environment for shopper research. Journal of Business Research, 100, 445-458.
Naeem, M., & Ozuem, W. (2021). The role of social media in internet banking transition during COVID-19 pandemic: Using multiple methods and sources in qualitative research. Journal of Retailing and Consumer Services, 60, 102483.
Nikhashemi, S. R., Knight, H. H., Nusair, K., & Liat, C. B. (2021). Augmented reality in smart retailing: A (n)(A) Symmetric Approach to continuous intention to use retail brands’ mobile AR apps. Journal of Retailing and Consumer Services, 60, 102464.
Nusair, K., & Parsa, H. G. (2011). Introducing flow theory to explain the interactive online shopping experience in a travel context. International Journal of Hospitality & Tourism Administration, 12(1), 1-20.
Park, M., & Yoo, J. (2020). Effects of perceived interactivity of augmented reality on consumer responses: A mental imagery perspective. Journal of Retailing and Consumer Services, 52, 101912.
Paul, J. A., Baker, H. M., & Cochran, J. D. (2012). Effect of online social networking on student academic performance. Computers in human behavior, 28(6), 2117-2127.
Pelet, J. É., Ettis, S., & Cowart, K. (2017). Optimal experience of flow enhanced by telepresence: Evidence from social media use. Information & Management, 54(1), 115-128.
Porter, M. E., & Heppelmann, J. E. (2017). Why every organization needs an augmented reality strategy. HBR’S 10 MUST, 85.
Rauschnabel, P. A., Rossmann, A., & tom Dieck, M. C. (2017). An adoption framework for mobile augmented reality games: The case of Pokémon Go. Computers in Human Behavior, 76, 276-286.
Rodrigues, L. F., Oliveira, A., & Costa, C. J. (2016). Does ease-of-use contributes to the perception of enjoyment? A case of gamification in e-banking. Computers in Human Behavior, 61, 114-126.
Rodríguez-Ardura, I. and Meseguer-Artola, A. (2019), "Imagine, feel “there”, and flow! Immersive experiences on m-Facebook, and their affective and behavioural effects", Information Technology & People, 32 (4), 921-947. 
Schlinger, M. J. (1979). A profile of responses to commercials. Journal of Advertising Research, 19, 37-46.
Sekaran, U., & Bougie, R. (2016). Research methods for business: A skill building approach. john wiley & sons.
Seligman, M. E., & Csikszentmihalyi, M. (2014). Positive psychology: An introduction. In Flow and the foundations of positive psychology  (279-298). Springer, Dordrecht.
Shernoff, D. J., Csikszentmihalyi, M., Schneider, B., & Shernoff, E. S. (2014). Student engagement in high school classrooms from the perspective of flow theory. In Applications of flow in human development and education (475-494). Springer, Dordrecht.
Shim, S. I., Forsythe, S., & Kwon, W. S. (2015). Impact of online flow on brand experience and loyalty. Journal of electronic commerce research, 16(1), 56.
Skadberg, Y. X., & Kimmel, J. R. (2004). Visitors’ flow experience while browsing a Web site: its measurement, contributing factors and consequences. Computers in human behavior, 20(3), 403-422.
Smith, D. (2019). The iPhone has gotten boring. here are 7 reasons to get excited about apple's rumored smart glasses instead. Retrieved from https://www.businessinsider.com/apple-glasses-ar-price-release-date-rumors-2020-2019-8 (Accessed on August 13, 2019) 
Song, J. H., & Zinkhan, G. M. (2008). Determinants of perceived web site interactivity. Journal of marketing, 72(2), 99-113.
Stanley, L., & Wise, S. (2002). Breaking out again: Feminist ontology and epistemology. Routledge.
Szmigin, I., & Piacentini, M. (2018). Consumer behaviour. Oxford University Press.
Van Noort, G., Voorveld, H. A., & Van Reijmersdal, E. A. (2012). Interactivity in brand web sites: cognitive, affective, and behavioral responses explained by consumers' online flow experience. Journal of Interactive Marketing, 26(4), 223-234.
Vanderstoep, S. W., & Johnson, D. D. (2008). Research methods for everyday life: Blending qualitative and quantitative approaches. John Wiley & Sons.
Varela, F. J., Thompson, E., & Rosch, E. (2017). The embodied mind, revised edition: Cognitive science and human experience. MIT press.
Wang, Y., & Tseng, M. M. (2011). Integrating comprehensive customer requirements into product design. CIRP annals, 60(1), 175-178.
Wiles, R. (2012). What are research ethics?. A&C Black.
Wright, J. J., Sadlo, G., & Stew, G. (2007). Further explorations into the conundrum of flow process. Journal of Occupational Science, 14(3), 136-144.
Yim, M. Y., & Park, S. (2019). “I am not satisfied with my body, so I like augmented reality (AR)”: Consumer responses to AR-based product presentations. Journal of Business Research, 100, 581-589.
Yoganathan, V., Osburg, V. S., & Akhtar, P. (2019). Sensory stimulation for sensible consumption: Multisensory marketing for e-tailing of ethical brands. Journal of Business Research, 96, 386-396.
Yuan, C., Wang, S., Yu, X., Kim, K. H., & Moon, H. (2021). The influence of flow experience in the augmented reality context on psychological ownership. International Journal of Advertising, 40(6), 922-944.
Zhang, M., Guo, L., Hu, M., & Liu, W. (2017). Influence of customer engagement with company social networks on stickiness: Mediating effect of customer value creation. International Journal of Information Management, 37(3), 229-240.








image1.png
H1

H2

H3

Information
utility

Learning

Enjoyment

H3

H4

H5

Consumer
satisfaction with the
AR Experience





