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Abstract

:

This study aimed to examine the impact of augmented reality (AR) on the purchasing behavior of Saudi customers using analytic–descriptive methods and data from a snowball sample of 812 online buyers. Positive correlations were found between AR factors (hermeneutic, embodiment, and background) and dimensions (quality, fun, and creativity) and the purchase experience. Young women aged 17–26 mainly use AR for buying clothes and accessories, and the majority of the sample shops are available locally through mobile apps. The findings indicate that AR has a significant influence on buying decisions and suggest its potential use in marketing communications. The results also reveal that gender, social status, education level, and monthly income have an impact on participants’ responses to AR, with women and those who are married having more favorable views. Clothing and accessories were found to be the most frequently purchased products through AR. There were no significant differences based on age or the number of family members. Participants reported positively about their AR experience, and their concerns and anxiety did not affect their purchasing experience. Based on the main study’s results, a number of recommendations can be made: Saudi businesses need to use AR in their marketing communication strategies to meet consumer needs and trends. To maximize the benefits of brand awareness, they should use AR techniques and adopt this technology for products that depend on design in their production. When using AR in general and in light of the theories that have been studied, it is important to think about the cultural traits and dimensions of Saudi consumers and conduct further exploratory research before implementation.
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1. Introduction


Augmented reality (AR) is considered an emerging technology with promising potential in various fields, such as education, marketing, engineering, and others [1]. In addition, its use is regarded as a new form of technology in modern human–computer interaction, with increased acceptance influencing the use of technological interaction [2]. The leading business-consulting firms and statistical organizations express optimism about the future of AR and predict it to become an industry in its own right, independent of games and movies [3].



In the field of marketing, AR has only recently gained attention, with companies like BMW being the first to experiment with AR advertising in December 2008 [4]. AR is defined as an interaction with a two-dimensional screen that controls three-dimensional objects [5] and is recognized as one of the most disruptive new technologies in marketing [6]. It offers endless opportunities to advance marketing by improving company reputation, boosting consumer interactions, and increasing sales [7]. It is considered an emerging innovation in marketing and sales [8]. A study concluded that there was a significant difference in gender and generational responses to modern and attractive marketing practices. The study indicated that it also confirmed the existence of impulsive and thoughtful buying [9] of virtual try-ons, a new form of AR application that has emerged, and these apps use motion captioning techniques to display virtual components [10]. AR provides contextually relevant advertising experiences to customers by overlaying digital content onto their physical environment [11]. For example, customers can visualize how their living room will look with new decor or “try on” clothes before visiting a store [12]. Customizing products or services is becoming a crucial differentiation strategy, with a 26% increase in profitability and a 12% increase in market capitalization [13].



Previous research on advertising has shown that generating excitement by advertising a product is a highly effective way to encourage people to buy it [14]. A study by [9] found that way men and women of different ages and genders respond to modern and appealing marketing practices differs greatly, indicating that people buy things both quickly and carefully.



In Saudi Arabia, online shopping is experiencing rapid growth, creating significant opportunities. The number of e-commerce users in Saudi Arabia rose from 18.22 million in 2017 to 33.6 million in 2024 [15]. Additionally, as per Saudi Vision 2030, the number of businesses offering online shopping experiences to consumers is also growing [16]. Therefore, businesses in Saudi Arabia are exploring novel and exciting marketing and advertising experiences to keep up with this growing trend.




2. Statement of the Problem


Augmented reality (AR) technology creates digital opportunities by utilizing mobile or wearable technologies, such as smartphones or smart glasses, to integrate interactive and shareable digital content into the user’s view of the current environment [17]. This digital content can include photos, information, or instructions and highlights the numerous benefits of AR technology [18]. From a user’s standpoint, AR can be entertaining, while from a marketer’s viewpoint, its novelty can enhance brand awareness and provide access to previously unavailable data.



Modern technologies such as AR attract and persuade consumers [17]. AR marketing (ARM) refers to the use of AR in marketing to enhance customer experiences. Digital facilitators, such as digital cues in physical environments, support customer behavior. Mobile AR is a promising marketing tool for advertising and e-marketing professionals to reach consumers and increase sales rates [19]. The virtual product experience is a current persuasion method that has replaced the real product experience, leading to the buyer making a purchase without previous evaluation. AR, as a technical intermediary, minimizes the risk associated with the transaction.



As an emerging technology, there is a dearth of research examining the extent of the relationship between consumers and AR as a technological mediator and how this relationship can affect their behavior. This study aims to clarify this relationship using Ihde’s theory of intermediate technology and analyzes how the relationship between humans and technology, as well as the ease and acceptance of it based on the Technology Acceptance Model (TAM), influence the consumer’s relationship with AR. Additionally, this study aims to examine the characteristics of Saudi consumers with positive attitudes toward AR technology during online purchasing.



The main question of the study is: what is the role of AR technology in persuading or influencing Saudi consumers to make purchases? This study’s findings will demonstrate the impact of AR on consumer purchasing behavior and highlight its activation in the strategic marketing plans of brands to attract new customers and maintain existing customers’ purchasing behaviors.




3. Study Objectives


	
Determine Saudi consumers’ demographic characteristics and attitudes toward (AR) online purchases.



	
Find out how much online shopping, augmented reality (AR) technology, and the buying decisions of Saudi consumers are connected.



	
Forecasting modern technology’s employment in marketing and advertising communications strategies directed at the Saudi consumer.







4. Literature Review and Hypothesis


This study was based on the Technology Acceptance Model (TAM) and the theory of intermediate technology (Ihde’s theory). According to Ihde’s post-phenomenological studies [20], cited by [21], technology plays a vital role in mediating human interactions [22]. Ihde defined four distinct relationships between humans and technology: embodiment, hermeneutical, alterity, and background relationships [12,13,14,15,16,17,18,19,20,21,22,23].



In the embodiment relationship, users incorporate technology into their lives, creating a connection between the person and their environment through the technological artifact [24]. Alterity relationship occurs when people interact with technology in a way similar to their interactions with other people [25]. Background relationships switch the focus from the technology in the foreground to the technology present in the background [26]. The hermeneutical relationship provides a representation of reality that requires interpretation instead of direct access to reality [24].



The dependent variable is the Technology Acceptance Model (TAM). The model was designed to evaluate the impact of design decisions on user acceptance and to show information flow systems, providing insight into an individual’s adoption of an information system. TAM considers three key structures in determining an individual’s use of an information system: perceived benefit, ease of use, and attitude toward use. The model is based on the idea that a person’s attitude toward using the system is a significant factor in their use of it [27].



The Technology Acceptance Model says that a person’s willingness to use technology is based on how they feel about it, both positively and negatively. Positive emotions such as enjoyment and creativity play an important role in technology acceptance [28]. For instance, playfulness (fun) is described as the ability of an individual to interact with a computer spontaneously, creatively, and imaginatively [29]. Other factors, such as enjoyment and education, also impact an individual’s use of the internet. Similarly, when new technologies such as apps and websites are released, fun and creativity will be important indicators of how well they are received [30].



The theory acknowledges the existence of negative feelings, such as anxiety, associated with technology use. Anxiety refers to having bad feelings such as anger and frustration while using technology [31].



The concept of “perceived ease of use” refers to an individual’s perception of the effortlessness of using a particular application. This concept is often expressed as “help and facility” [32]. It is also noted that ease of use encompasses the user’s awareness of the technology’s ability to assist and benefit them [33]. Additionally, ease of use includes satisfaction and comfort with the technology [34].



The concept of “perceived benefit” refers to a person’s belief in the positive impact of a system on their performance. This idea is central to the Technology Acceptance Model and its dimensions, which help predict consumers’ reactions to new technologies, such as augmented reality (AR), based on Ihde’s factors.



Although AR is a relatively new technology in advertising and marketing, the studies exploring this area are limited in number [35]. Nevertheless, the few studies that have been conducted in this area have enriched the current research. Some of these studies have addressed AR directly, while others have considered it indirectly. In this paper, we will discuss these studies in detail.



4.1. Online Purchases (with AR) and Purchasing Decisions


In terms of the dimensions of augmented reality, the researcher sought to review studies that dealt with online buying through augmented reality or a technological medium based on theories of technology acceptance. As for factors, the researcher reviewed studies that dealt with online purchasing through AR. The studies were about how people accept new technologies. The researcher used this theory to determine the size of augmented reality.



The study based on the Unified Technology Acceptance Theory (UTAUT) [36] identified reasons that aid in the use of augmented reality applications in mobile devices. This study was conducted on a number of Greek students and found that expected performance, innovation, enjoyment, and facilitation affected the adoption of purchasing intent among the sample.



The study of Chee et al. (2018) [37] sought to analyze consumer intent to shop through mobile devices. This study was conducted in Malaysia and was based on the Technology Acceptance Model (TAM). It found that perceived benefit, ease of use, and innovation have a positive correlation with shopping over the phone.



The study of Miell (2018) [30] aimed to measure consumers’ responses to online measurement simulation methods such as 3D technology and virtual fitting rooms and to evaluate the uses of these technologies based on the TAM Model. The study used both quantitative and qualitative methodologies. A questionnaire was distributed to 408 women aged 18–24 who were users of a retail website which provides a virtual experience for its products. In addition, in-depth interviews were conducted with 20 women aged 18–34 who bought clothes through the recommendations of the site dressing. It concluded that consumers’ preferences for hypothetical measurement experiences vary according to the stimuli used by Dressipi, with consumers describing their experience as complex. The study found that there is a strong relationship between the perceived benefit and the positive attitude toward the modern technology used.



The study of Do et al. (2020) [38] investigated the impact of mobile AR on purchasing decision-making in tourism. The study included 479 participants who used related mobile applications. The study relied on the Technology Acceptance Model (TAM), Stimulus–Organism–Response (SOR) framework, and flow theory. The study concluded that applications based on AR played a significant role in unplanned purchases by the consumer as a result of engagement, ease of use, and fun, which contributed to consumer satisfaction.



The study of Saleem et al. (2021) [39] aimed to find out the impact of AR on consumer behavior using the Technology Acceptance Model (TAM). A descriptive study was conducted on 363 university students in Pakistan. The study discovered the impact of augmented reality on consumer behavior and of a majority of the variables in the Technology Acceptance Model. The study by [40] Chimborazo et al. (2021) tested a model based on TAM and UTAUT2 to explain the intention to use mobile commerce in Ecuador. The results indicated that social influence, facilitation of conditions, and having fun were important. Motivation plays an important role in the intention to use e-commerce in developing countries. Ref. [41] Nachar’s (2019) study aimed to determine the relationship between the perceived ease of using technology for e-commerce platforms, their perceived usefulness, and consumers’ intention to shop online. The study used the Technology Acceptance Model (TAM) and was conducted on 95 Saudi consumers who use electronic purchasing platforms. The study found that the technology’s perceived ease of use and usefulness on electronic trading platforms positively impacted consumers’ purchase intentions. From the above, the following hypothesis can be put forward:



Hypothesis 1 (H1):

There is a significant positive effect of AR dimensions on the purchase experience.





According to various studies, the use of augmented reality (AR) has a significant impact on the purchase experience of consumers. One study by [35] Heller (2019) utilized an experimental approach and found that AR in online stores helped consumers choose products and provided more detailed information compared to traditional examination. Ref. [19] Zaveri and Amin (2019) analyzed two studies on IKEA and L’Oréal applications and concluded that AR positively impacted consumers and contributed to positive perceptions of the brands.



This positive brand experience led to increased immersion and exploratory behavior, as well as increased time spent with the brand, as noted by [18] Feng and Mueller (2019), who studied the content of 117 AR advertising campaigns and discovered a distinction between AR design in individual and collectivist cultures. Individual community cultures tend to use augmented reality advertising campaigns that include product information and allow the user to control the content of the augmented reality. In communities with a shared culture, on the other hand, AR ad campaigns tend to let the user become part of the AR content without letting them change it.



On the other hand, ref. [42] Baytar et al. (2020) found, in their experimental study on female students, that AR accurately conveys the color and size of clothing, leading to positive attitudes and intentions to purchase.



A global joint study by Snap Inc. and Deloitte Digital [43], Mrvosevic (2021) revealed that 100 million consumers shop using AR and that brands benefit from increased mind share, positive evaluation, confidence in products, increased brand association, loyalty, and increased participation of friends and family. This is supported by comparative empirical research by [44] Sun et al. (2019), who found that AR can improve consumers’ attitudes toward products. They increase their association with the brand, their loyalty to it, and the participation of friends and family. The visual representation feature provided by augmented reality has doubled consumers’ recall of products.



Finally, ref. [45] Eskengren and Hultin (2022) conducted a qualitative exploratory study and found that AR marketing increases with high involvement products where design is an important aspect due to its ability to visualize the product in a realistic environment.



Drawing on the studies mentioned previously, we can propose the following second and third hypotheses:



Hypothesis 2 (H2):

There is a significant positive effect of AR factors on the purchase experience.





Hypothesis 3 (H3):

There is a significant positive relationship between the AR factor and AR dimensions.






4.2. Consumers’ Attitudes in the Arab World toward Online Purchases


Due to the scarcity of studies on Saudi consumers’ attitudes toward online purchasing, the current study relies on research related to the field in the Arab world, which is characterized by common denominators, especially among Arab Gulf countries. Ref. [46] (Jeddah Chamber, 2019) presented a study to identify how the business sector can increase its contribution to economic growth through e-commerce. The sample size was 311 people, and the results indicated that those between 30 and 39 years old were the most frequent online shoppers, with 38.6% buying online. University degree holders had the highest percentage, reaching 60.7%. More than 50% of participants buy online monthly, 1–3 times or more. The online purchasing experience was rated as “excellent” for 52.2% of the sample and as “good” for 40% [47].



Ref. [47] Fakih, T.M.; Mosa, M. (2013) investigated the relationship between families that shop online, its impact on consumer attitudes in the information age, and the impact of demographic variables on online shopping practices. The researcher used a descriptive analytic approach, and a sample of 400 families was analyzed. The study concluded that there are positive consumer trends toward e-shopping, and the results indicated that certain characteristics and demographic variables affect tendencies toward e-shopping.



Ref. [48] Baabdullah, A.; Habib, H. (2018) explored Saudi women’s attitudes toward online shopping through social media and the impact of multiple factors (cost, trust, fun, safety, and degree of complexity). The study was conducted on a sample of 400 female students at King Abdulaziz University and found that 88% had positive attitudes toward online shopping. The most common online shopping strategy for Saudi women is finding pictures and videos illustrating the use of products. Likewise, ref. [49] Kamal, K., Ozge E. (2019) set out to understand and assess the impact of social media on brand awareness. The study focused on the Gulf region, including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the UAE. It focused on understanding and intent to buy, specifically via Facebook and Instagram pages for two well-known companies in the retail coffee and snack store industries. One of the most important findings was that engaging with a Facebook or Instagram page has positive impacts on brand awareness, word-of-mouth, and purchase intent. Therefore, we propose the following hypothesis.



Hypothesis 4 (H4):

Among average participants, there are statistically significant differences in the positive impacts of AR on making purchase decisions for Saudi consumers.





It is noticeable that in the earlier studies, AR did not discuss the theory of intermediate technology (Ihde’s theory), while the current study relies on this theory as it interprets AR as an intermediate technology between the machine and the man, and most studies concern only the Technology Acceptance Model (TAM), whether with AR directly or with virtual purchase experiences. However, it did not combine the two theories, which is one of the objectives of this study. As noted, there is no study at the level of the Arab world, or KSA, in the field of AR in general, and there is only one study that depends on the Technology Acceptance Model (TAM) during electronic shopping. In general, these studies contributed to the interpretation of the results of the current study.





5. Methodology


5.1. Study Methodology


The current study adopted a descriptive and analytical approach with a quantitative research philosophy to examine the augmented reality (AR) factors and dimensions that impact online purchasing behavior in Saudi Arabia. From an epistemological and an ontological point of view, the quantitative research approach sees human behavior as an object that can be controlled [50]. Data were collected through a survey questionnaire that was based on previous studies and a theoretical framework that was derived from Ihde’s theory and the Technology Acceptance Model. The sample consisted of AR users who participated in the online purchase process. The study used a snowball sampling method to gather data, which takes advantage of existing connections and can focus on specific actions or activities in particular contexts [51]. This method is cost-effective, efficient, and can be completed quickly.




5.2. Research Tool


This study utilized a questionnaire to gather data on the augmented reality (AR) factors and dimensions affecting online purchasing behaviors in Saudi Arabia. The questionnaire was constructed based on previous studies and a theoretical framework derived from Ihde’s theory of intermediate technology and the Technology Acceptance Model (TAM) [18]. The products in the questionnaire were categorized into 18 categories using the coding scheme proposed by Muller, Okazaki, and Diehl [18]. To ensure engagement, the questionnaire utilized both positive and negative language. The validity of the questionnaire was assessed through internal validity calculations, a review by a panel of experts, and statistical reliability. The overall reliability coefficient was calculated to be 0.961.




5.3. Study Population and Sample


This study aimed to explore the experiences of online customers in Saudi Arabia with a previous history of purchasing products using augmented reality (AR). The sample group consisted of 812 AR users who participated in online purchases. A sample size was deemed valid based on a KMO value of 0.878 [51]. Attitudes, opinions, beliefs, tendencies, and changes in behavior and values were measured using the Likert scale [52].




5.4. Static Methods


In this study, descriptive statistics, Pearson’s correlation coefficients, Cronbach’s alpha, KMO statistic, Kolmogorov–Smirnova, multiple regression, the Durban Watson test, an independent sample t-test, and a one-way ANOVA were employed to analyze the data. The analysis was conducted using the Statistical Package for Social Sciences (SPSS) version 25. To assess the significance of differences in the mean responses of the sample based on various factors, an independent sample t-test was used to examine the differences based on gender and social status, while a one-way ANOVA was utilized to examine differences based on age, education level, monthly income, and family members.




5.5. Research Strategy


A research strategy is a plan outlining the methods, techniques, and approaches used in a study. The choice of research strategy depends on various factors, such as the type of research question, available resources, and time constraints. A quantitative research design served as a guide for this study’s research strategy.




5.6. Validity Research Design and Reliability Tests


This study was conducted to examine Saudi online customers’ attitudes, opinions, and behaviors toward augmented reality (AR) during the online purchasing process. The validity of the questionnaire was tested by calculating Pearson’s correlation coefficient and finding a statistically significant relationship between each AR factor and the total degree of the domain. The tool was also evaluated by a group of arbitrators, who found it suitable and clear. Reliability was determined to be high, with an overall reliability coefficient of 0.961. This study’s population consisted of Saudi online customers who had purchased through AR, and a snowball sampling method was used to select a sample size of 812 respondents. The validity of the sample size was confirmed by a KMO value of 0.878. This study was conducted in the first quarter of 2022 within the spatial boundaries of Saudi Arabia and used the Likert scale to measure attitudes, opinions, and behaviors. The statistical methods used in this study were not specified.




5.7. Boundaries in the Study


This study has four main limitations: temporal, spatial, topical, and human limitations. In terms of time limitations, this study was conducted in the first quarter of 2022. In terms of spatial limitations, this study was conducted on residents of the Kingdom of Saudi Arabia of both genders. In terms of objective limitations, this study focused on the use of augmented reality in the context of its intermediate relationship with the consumer and technology, considering the Technology Acceptance Model. As for human limitations, this study included residents of the Kingdom of Saudi Arabia who have experience purchasing through augmented reality technology.




5.8. Research Framework


Given the previous information on AR in marketing and predictive buying behaviors, it can be deduced that AR will positively impact Saudi consumers making purchasing decisions. So, the goal of this study is to find out what aspects and factors of AR help Saudi consumers decide what to buy. Accordingly, a 50-item questionnaire was developed. The independent variable is based on the following relationship model proposed by Ihde, and the dependent variable is based on the Technology Acceptance Model and has been relied upon in most of the previous studies [12,15,18,19,35,41,42,46,47,48,49] that address multiple variables, such as technical factors related to AR and variables related to dimensions of consumer technology use while shopping. In addition to Saudi consumer characteristic variables, variables that help generalize research results were selected.



The relation between AR factors and its dimensions can be seen in Figure 1 below.




5.9. Research Hypotheses


Based on the hypotheses and questions discussed in the previous literature, the current study’s hypotheses are as follows:



Hypothesis 1 (H1):

There is a significant positive effect of AR dimensions on the purchase experience.





Hypothesis 2 (H2):

There is a significant positive effect of AR factors on the purchase experience.





Hypothesis 3 (H3):

There is a significant positive relationship between the AR factor and AR dimensions.





Hypothesis 4 (H4):

Among average participants, there are statistically significant differences in the positive impacts of AR on making purchasing decisions for Saudi consumers.






5.10. Research Design


The data was collected through a field survey using an electronic questionnaire distributed to Saudi consumers who made online purchases through augmented reality technology. The researcher emphasized the requirement for respondents involved in the study objectives to fill out the questionnaire and requested them to pass it on to relatives and friends who had experienced the same technology only in the purchasing process. The nature of augmented reality was also explained smoothly in the introduction of the questionnaire, through the use of the Pokémon game and Snapchat filters. Positive and negative questions were included in the questionnaire to ensure the seriousness of the respondents in responding to the questionnaire indicators. All responses were required to be included to prevent any loss of response from the respondents. A total of 812 responses were collected.




5.11. Data Analysis


Table 1 shows that there are statistically significant differences between how participants responded to AR factors and AR dimensions, with a significance level of 0.05 or less. Gender and social status differences exist, favoring women and married people.



Figure 2 indicates the characteristics of the sample in terms of gender, social status, education level, age, monthly income, and number of family members.



Figure 3 outlines optimal online shopping methods including preferred purchase times, recommended stores and products, the benefits of online shopping, and monthly spending.



Table 2 shows the results of a one-way ANOVA test to determine significant differences between the means of responses according to age, education level, monthly income (SR), and number of family members.



There are no statistically significant differences, at a significance level of 0.05 or less, between participants’ responses to AR factors and AR dimensions by age or the age of multiple family members. At a significance level of 0.05 or less, there are statistically significant differences between how participants answered questions about AR factors and dimensions based on their education level or monthly income (SR).



In Table 3, the overall mean score for the AR factors across all domains was 3.58, with a standard deviation of 0.59; participants responded “agree” for the AR factors. The “Embodiment of Relationships” domain ranked first, with a mean of 3.72 and a standard deviation of 0.79; the “Change in Relationships” domain ranked last, with a mean of 3.45 and a standard deviation of 0.69. The overall mean score for all domains for the dimensions of AR was 3.77, and the standard deviation was 0.62; participants responded “agree” for the dimensions of AR. The domain “quality” ranked first with a mean of 3.97 and a standard deviation of 0.76. The domain “fear” ranked last, with a mean of 3.36 and a standard deviation of 0.97. There is a significant positive relationship between embodiment, hermeneutics, altering, and background factors, as well as AR dimensions, for the decision to buy.



In Table 4, the correlation matrix is shown using the personal correlation between domains. There is a positive relationship at a level of significance of 0.05 or less between AR factors and AR domains.



The model summary has been presented in Table 5, which highlights the significant influence of hermeneutical relationships, embodiment relationships, and background relationships on the purchase experience. The rate of influence varies from 36% to 47%, as depicted in the adjusted R-squared. The AR-domains’ influence is significant in the purchase decision.



From Table 6, the following can be determined: there is a positive influence at a significance level of 0.05 or less from hermeneutical relationships, embodiment relationships, and background relationships on the dependent variable (purchase experience).



From Table 7, the following can be determined: there is a positive influence at a significance level of 0.05 or less of quality, fun, and creativity on the dependent variable (purchase experience).



From Table 8, at a significance level of 0.05 or less, quality, fun, and creativity positively affect the dependent variable (purchase experience).





6. Results and Discussion


This study’s findings support the first hypothesis, which states that there is a significant positive correlation (r = 0.788 **) between augmented reality (AR) dimensions and purchase experience. This finding aligns with the previous research by Saleem et al. (2021) [39], using the Technology Acceptance Model (TAM), who also found a correlation between AR and purchase experience. The regression coefficient test further indicates that two AR dimensions, quality, and fun and creativity, have the most impact on the purchase experience of Saudi consumers. This is consistent with the findings of Saprikis et al. (2020) and Nachar (2020) [36,41], which suggest that perceived performance (quality) has an effect on purchase intention. Additionally, the study supports the findings of Chee et al. (2018) [37], who found that perceived performance (quality) affects purchase intention, and Miell (2018) [30], who found that perceived benefits contribute to intention and purchase decisions.



The unique, individual, and practical experience of online shopping through AR contributes to the commemoration of the brand and immersion in shopping. As a result, AR improves efficiency and quality, and this undoubtedly contributes to consumer perceptions of the brand. A study by Zaveri and Amin (2019) [19] confirmed that consumers expressed a desire to purchase in the future using AR, which is regarded as the most powerful shopping technology available now. The data indicated that AR aids customers in evaluating products, consistent with Baytar et al. (2020) [42]. The study also supports the findings of Mrvosevic (2021) [43] that AR improves efficiency and quality.



According to Feng & Mueller (2019) [18], achieving individuality is one of the indicators of the quality of shopping through augmented reality.



This study’s findings also show a positive relationship between fun and creativity and the purchasing experience (r = 0.721 **). Participants reported that AR made the shopping experience more enjoyable and creative, contributing to spontaneous purchases, as found by Do et al. (2020) [38]. This is consistent with the results of Chimborazo et al. (2021) [40] and the positive trend in Miell (2018) [30]. It is also consistent with the findings of Saprikis et al. (2020) [36], who found that AR fosters fun and innovation.



With regard to the results of the statistical analysis of the second hypothesis, these results have shown that the validity of this hypothesis is stable as it has been shown that there is a significant positive effect of AR factors on purchase experience. The results of the statistical analysis indicate that there is a correlation of 0.677 ** between AR factors and purchase experience. Based on the stepwise regression method, which is the most important type of multiple regression and aims to identify the most important affecting factors, this study shows that the hermeneutical relationship, embodiment relationship, and background relationship are the most affected by the purchasing experience of the Saudi consumer. This helps brands adopt the level of consumer immersion with products through this technology.



We discovered a correlation of 0.602 ** between the hermeneutic relationship and the purchase experience, in which the consumer imagines the product realistically. However, AR provides them with a wealth of sensory information that makes them feel as if they have experienced the product in the store. These results confirm Heller’s 2019 study [35] whereby AR provides more information about a product than traditional ways of looking at it. This is consistent with Eskengren & Hultin’s study (2022) [45], which confirmed the ability of augmented reality to make consumers imagine the product as it really is.



The factor embodiment relationship correlates with the purchase experience at 0.561 **; this relationship exists at a factor level between the AR customer and the product content. This is called “partial symbiosis” [23]. This is also consistent with a study [18] by Feng & Mueller (2019), which stressed that the characteristics of individuality, which are provided by augmented reality, make consumers indulge and control their content. This is followed by a background relationship with a correlation of 0.486 **, which means that consumers can use AR to learn about product data, qualities, and prices. This was also confirmed by the study [43] by Mrvosevic (2021), which confirmed that augmented reality technology increases visual attention, which helps consumers remember. This means that it emphasizes the importance of these three factors for augmented reality, compared to each of Ihde’s relations from the highest level of the relationship of technology, to the human being, to the lowest level related to the consumer’s purchase decision. This technology also increases consumer immersion in shopping and increases shopping time, as my research has confirmed [19].



The results of the statistical analysis of the third hypothesis are as follows: The results of this analysis show that there is a significant positive relationship between the AR factor and the AR dimensions, where augmented reality factors were associated with its dimensions. With AR dimensions of 0.810 **, all AR factors have a positive correlation coefficient. Additionally, the findings indicated that consumers’ concerns and anxiety regarding AR did not affect their purchase experience. Perhaps this is consistent with Saudi consumers’ general preference for electronic trade, as reported by the [15] Jeddah Chamber (2020). This study agrees with [41] Nachar’s (2019) study on Saudi consumers based on the Technology Acceptance Model. [41] Nachar concluded that the perceived benefit of technology positively impacts online purchases. The participants’ attitudes toward the purchase experience were positive, and they preferred to use applications that offer AR features in online shopping. This is consistent with the findings of the [44] Sun et al. (2019) study, which found that augmented reality improves consumer attitudes toward products. Participants spoke positively about their experiences with others. This research confirms that the AR experience generates important verbal marketing communication, in which the spoken word between customers has a significant impact. This is confirmed by a study by [49] Kamal, K., Ozge E. (2019). This study also agreed with the results of a study [43] by Mrvosevic (2021), which stressed that augmented reality contributes to the participation of friends and family because of the pleasure they find in doing so. The study concludes that AR increases the public’s confidence in purchasing decisions, influences the consumer to repeat purchases from the brand that made AR available through its websites or applications, and increases the rate of online purchases. The participants’ tendency toward help and facilitation was positive, as AR was considered valid, easy, and straightforward. This does not correspond to [30] Miell’s (2018) study, which described the hypothetical measurement experiment as complex.



The results of this study for the fourth hypothesis, which states that there are statistically significant differences in how augmented reality (AR) helps average Saudi consumers decide what to buy when they are average participants, showed that there are indeed significant differences. The study found that the responses to AR factors and dimensions differed according to gender and social status, with females and married participants having a more favorable response. However, there were no significant differences in the responses based on age or the number of family members. On the other hand, the responses to AR factors and dimensions did differ significantly based on education level and monthly income. The results revealed differences in the online purchasing behavior of the participants using AR technology. This is in line with the findings of a previous study by [47] Fakih, T.M.; Mosa, M (2013), which indicated that demographic factors affect online purchases. This study also supports the observation that Saudi families are becoming more likely to engage in online purchasing, which was previously reported by [48] Baabdullah, A.; Habib, H. (2018), with a focus on women. The most commonly purchased products using AR technology were clothing and accessory items, as noted by [45] Eskengren and Hultin (2022), who confirmed the suitability of AR for design-based products, contributing to its perception.




7. Study Implication


This study has several implications for businesses and marketers looking to incorporate augmented reality (AR) technology in their products, including the following:




	
This study’s implications suggest that businesses should focus on delivering enjoyable and creative augmented reality (AR) experiences to consumers to enhance their purchase experience.



	
This study highlights the influence of AR technology on consumers’ perceptions, emotions, and relationships with the product.



	
The positive correlation between AR factors and purchase experience emphasizes the importance of considering various AR factors when designing AR experiences for consumers.



	
The lack of impact of consumers’ concerns and anxiety regarding AR on their purchase experience implies that AR technology is becoming more mainstream and widely accepted by consumers. The positive word-of-mouth from participants suggests that providing a positive AR experience can lead to positive consumer recommendations.



	
The demographic differences found in participants’ responses indicate that businesses should consider demographic factors when designing and marketing AR products, especially targeting female and married consumers.



	
This study provides a strategic dimension for Saudi consumer-oriented brands to incorporate AR technology into their strategic plans and to measure their relationship with consumers.



	
This study provides a starting point for future empirical research on AR technology for commercial products and its impact on consumers.



	
This study provides strategic planners in the Department of Marketing Communications with the rationale to use AR technology based on the Technology Acceptance Model and considering its level of relationship with the consumer, as it has many benefits for the Saudi consumer’s perception, loyalty, direction, and long-term behavior.









8. Conclusions


According to this study, AR helps consumers imagine the product through a hermeneutic relationship. The embodiment relationship also makes customers feel like they are a part of the product. The “partial coexistence” allows AR to immerse itself in the product offering. AR has features and functions that enable Saudi consumers to learn about a product without physically looking at it, bringing consumers and manufacturers closer together. AR is easy to use, and when combined with creativity, it makes shopping more fun and interesting. This study found that AR has become a cultural phenomenon in Saudi society, as all members of the sample use it. This could help brands use AR in marketing communications to provide the best shopping experience. However, this study also found that AR has drawbacks, including causing impulsive, unplanned purchases (impulse buying) [38]. The popularity of AR is particularly strong for accessories and clothing, in line with current design trends. This study shows that AR is a powerful marketing tool and the most popular interactive platform for consumers. It also highlights that AR-friendly products cater to women. Overall, the study confirms that AR is a significant cultural phenomenon in Saudi society that can be leveraged by brands to enhance the shopping experience for customers.




9. Recommendations


Based on this study’s results, a number of recommendations can be made: Saudi businesses need to use AR in their marketing communication strategies to meet consumer needs and trends. In addition, to maximize the benefits of brand awareness, they should use AR techniques and adopt this technology for products that depend on design in their production. When using AR in general and in light of the theories that have been studied, it is important to think about the cultural traits and dimensions of Saudi consumers and conduct further exploratory research before implementation.




10. Suggestions


Study Suggestions


	
Ihde’s theory of electronic advertising and digital marketing communication should be tested in the real world.



	
Further experiments on the effects of AR on unplanned purchase decisions are needed.








11. Limitations and Future Directions


The limitations of this study include a limited sample size and location, making it difficult to generalize the findings to other populations. The results are also limited by time because they only show how the market and consumer tastes were at a certain time and may not reflect current trends. The study only establishes a correlation between AR dimensions and the purchase experience and does not establish a causal relationship. The participants’ responses were self-reported, which may not accurately reflect their experiences or opinions. The sample only considered 14 popular internet product categories and did not account for other factors such as brand reputation and marketing efforts that could affect the purchase experience. Additionally, the researcher encountered some difficulties in obtaining the sample, resulting in the use of the snowball method and a simplified explanation of AR. Therefore, future scientific studies should cover aspects that were not addressed by the current study and focus on specific products.




12. Theoretical Contributions and the Originality


The present research has made a valuable contribution by linking Ihde’s theory of intermediate technology with the Technology Acceptance Model (TAM), creating a novel connection between the level of human–technology interaction and augmented reality. By assessing people’s technology acceptance levels at each stage of these relationships, this study demonstrates the potential of augmented reality to increase purchasing opportunities. The study offers a fresh perspective for brand marketers and designers, aiding them in developing effective marketing communication strategies and achieving their objectives. Specifically, the objective of this study is to apply Ihde’s theory of intermediate technology to novel technologies like augmented reality, in order to comprehensively understand how brands can utilize this technology to boost their sales.
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Figure 1. The framework of the study. Independent variable: AR factors. Dependent variable: AR dimensions for the decision to buy. 
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Figure 2. Percentage of demographic information (N = 812). 
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Figure 3. Percentage of products and purchase way. 
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Table 1. Below are the results of the independent sample t-test that tested for significant differences between respondents, according to gender and social status.
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Variable

	
Domain

	
Category

	
N

	
Mean

	
Std. Error Mean

	
Std. Deviation

	
t-Test

	
DF

	
p-Value






	
Gender

	
AR factors

	
Male

	
315

	
3.50

	
0.033

	
0.59

	
−3.06

	
810

	
0.00




	
Female

	
497

	
3.63

	
0.026

	
0.58

	

	

	




	
AR dimensions

	
Male

	
315

	
3.64

	
0.030

	
0.54

	
−4.63

	
810

	
0.00




	
Female

	
497

	
3.85

	
0.029

	
0.65

	

	

	




	
Social status

	
AR factors

	
Single

	
616

	
3.54

	
0.022

	
0.55

	
−3.46

	
810

	
0.00




	
Married

	
196

	
3.71

	
0.049

	
0.69

	

	

	




	
AR

dimensions

	
Single

	
616

	
3.73

	
0.024

	
0.59

	
−2.79

	
810

	
0.01




	
Married

	
196

	
3.88

	
0.049

	
0.68
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Table 2. Shows the results of a one-way ANOVA test.
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Variable

	
Domain

	
Category

	
N

	
Mean

	
Std. Error Mean

	
Std. Deviation

	
F

	
p-Value






	
Age

	
AR factors

	
17 to 26

	
588

	
3.59

	
0.024

	
0.58

	
0.82

	
0.48




	
27 to 36

	
105

	
3.52

	
0.061

	
0.63

	

	




	
37 to 46

	
84

	
3.64

	
0.074

	
0.68

	

	




	
47 to 56

	
35

	
3.50

	
0.034

	
0.20

	

	




	
AR dimensions

	
17 to 26

	
588

	
3.79

	
0.025

	
0.60

	
1.73

	
0.16




	
27 to 36

	
105

	
3.69

	
0.061

	
0.62

	

	




	
37 to 46

	
84

	
3.81

	
0.079

	
0.73

	

	




	
47 to 56

	
35

	
3.60

	
0.087

	
0.51

	

	




	
Education level

	
AR factors

	
Secondary and intermediate diploma

	
301

	
3.56

	
0.036

	
0.62

	
11.92

	
0.00




	
Bachelor

	
406

	
3.53

	
0.027

	
0.54

	

	




	
Postgraduate

	
105

	
3.84

	
0.060

	
0.61

	

	




	
AR dimensions

	
Secondary and intermediate diploma

	
301

	
3.63

	
0.035

	
0.62

	
22.56

	
0.00




	
Bachelor

	
406

	
3.79

	
0.029

	
0.57

	

	




	
Postgraduate

	
105

	
4.08

	
0.064

	
0.65

	

	




	
Monthly income (SR)

	
AR factors

	
Less than 3000

	
259

	
3.62

	
0.032

	
0.52

	
5.80

	
0.00




	
3001 to 10,000

	
182

	
3.55

	
0.044

	
0.59

	

	




	
10,001 to 20,000

	
189

	
3.60

	
0.044

	
0.61

	

	




	
20,000 to 30,000

	
84

	
3.33

	
0.074

	
0.68

	

	




	
More than 30,000

	
98

	
3.72

	
0.058

	
0.58

	

	




	
AR dimensions

	
Less than 3000

	
259

	
3.71

	
0.031

	
0.51

	
7.30

	
0.00




	
3001 to 10,000

	
182

	
3.63

	
0.048

	
0.65

	

	




	
10,001 to 20,000

	
189

	
3.88

	
0.051

	
0.70

	

	




	
20,000 to 30,000

	
84

	
3.77

	
0.063

	
0.57

	

	




	
More than 30,000

	
98

	
3.97

	
0.061

	
0.60

	

	




	
Several family members

	
AR factors

	
2 to 4

	
196

	
3.59

	
0.036

	
0.50

	
0.04

	
0.96




	
Five or above

	
588

	
3.58

	
0.026

	
0.63

	

	




	
None

	
28

	
3.57

	
0.053

	
0.28

	

	




	
AR dimensions

	
2 to 4

	
196

	
3.83

	
0.036

	
0.51

	
3.09

	
0.04




	
Five or above

	
588

	
3.76

	
0.027

	
0.66

	

	




	
None

	
28

	
3.53

	
0.027

	
0.14
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Table 3. Descriptive statistics for domains’ AR factors and AR dimensions.
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Domain

	
No

	
Sub-Domain

	
Mean

	
Std. Error of Mean

	
Standard Deviation

	
Ranking

	
Interpretation






	
(AR) factors

	
1

	
The embodiment relationship

	
3.72

	
0.028

	
0.78

	
1

	
Agree




	
3

	
The hermeneutical relationship

	
3.63

	
0.033

	
0.95

	
2

	
Agree




	
2

	
The background relationship

	
3.52

	
0.023

	
0.65

	
3

	
Agree




	
4

	
The alterity relationship

	
3.45

	
0.024

	
0.68

	
4

	
Agree




	
Overall mean AR factors

	
3.58

	
0.021

	
0.59

	
-

	
Agree




	
(AR) dimensions

	
4

	
The quality

	
3.98

	
0.026

	
0.75

	
1

	
Agree




	
3

	
Fun and creativity

	
3.91

	
0.025

	
0.71

	
2

	
Agree




	
1

	
Help and facilitation

	
3.89

	
0.024

	
0.67

	
3

	
Agree




	
2

	
Satisfaction and comfort

	
3.89

	
0.026

	
0.75

	
4

	
Agree




	
6

	
Purchase experience

	
3.58

	
0.023

	
0.65

	
5

	
Agree




	
5

	
Anxiety AR

	
3.36

	
0.034

	
0.97

	
6

	
Neutral




	
Overall mean AR dimensions

	
3.77

	
0.022

	
0.62

	
-

	
Agree
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Table 4. Correlation matrix using Pearson’s correlation between domains.
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	Domains
	Overall AR Factors
	Embodiment Relationship
	Background Relationship
	Hermeneutical Relationship
	Alterity Relationship
	Overall AR Dimensions
	Help and Facilitation
	Satisfaction and Comfort
	Fun and Creativity
	Quality
	Anxiety AR
	Purchase Experience





	Overall AR factors
	1.000
	
	
	
	
	
	
	
	
	
	
	



	embodiment relationship
	0.798 **
	1.000
	
	
	
	
	
	
	
	
	
	



	background relationship
	0.734 **
	0.430 **
	1.000
	
	
	
	
	
	
	
	
	



	hermeneutical relationship
	0.787 **
	0.519 **
	0.397 **
	1.000
	
	
	
	
	
	
	
	



	alterity relationship
	0.728 **
	0.461 **
	0.522 **
	0.343 **
	1.000
	
	
	
	
	
	
	



	Overall AR dimensions
	0.810 **
	0.650 **
	0.523 **
	0.748 **
	0.498 **
	1.000
	
	
	
	
	
	



	Help and facilitation
	0.714 **
	0.560 **
	0.519 **
	0.651 **
	0.413 **
	0.884 **
	1.000
	
	
	
	
	



	Satisfaction and comfort
	0.682 **
	0.570 **
	0.406 **
	0.673 **
	0.366 **
	0.895 **
	0.769 **
	1.000
	
	
	
	



	Fun and creativity
	0.777 **
	0.595 **
	0.535 **
	0.718 **
	0.479 **
	0.903 **
	0.792 **
	0.836 **
	1.000
	
	
	



	Quality
	0.709 **
	0.585 **
	0.466 **
	0.677 **
	0.379 **
	0.892 **
	0.747 **
	0.802 **
	0.821 **
	1.000
	
	



	Anxiety AR
	0.493 **
	0.386 **
	0.239 **
	0.427 **
	0.430 **
	0.629 **
	0.494 **
	0.398 **
	0.397 **
	0.389 **
	1.000
	



	Purchase experience
	0.677 **
	0.561 **
	0.486 **
	0.602 **
	0.381 **
	0.788 **
	0.641 **
	0.710 **
	0.721 **
	0.741 **
	0.539 **
	1.000







** Significance of 0.05.
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Table 5. Model summary for AR factors and purchase decision.
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Model Summary d




	
Model

	
R

	
R Square

	
Adjusted R Square

	
Std. the Error in the Estimate

	
Durbin–Watson

	
F

	
Sig.






	
1

	
0.60 a

	
0.36

	
0.36

	
0.52

	

	
460.29

	
0.00




	
2

	
0.67 b

	
0.45

	
0.44

	
0.49

	

	
326.86

	
0.00




	
3

	
0.70 c

	
0.49

	
0.47

	
0.47

	
2.01

	
253.22

	
0.00




	
Critical value range of Durban–Watson (1.809–2.191)








a. Predictors: (Constant), hermeneutical relationship; b. Predictors: (Constant), hermeneutical relationship, embodiment relationship; c. Predictors: (Constant), hermeneutical relationship, embodiment relationship, background relationship; d. Dependent Variable: purchase experience.
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Table 6. Coefficients of multiple regression using the stepwise method for AR factors and purchase decisions.






Table 6. Coefficients of multiple regression using the stepwise method for AR factors and purchase decisions.





	
Coefficients




	
Model

	
Unstandardized Coefficients

	
Standardized Coefficients

	
T

	
Sig.

	
Collinearity Statistics




	
B

	
Std. Error

	
Beta

	
Tolerance

	
F b






	
1

	
(Constant)

	
2.09

	
0.19

	

	
10.94

	
0.00

	

	




	
The hermeneutical relationship

	
0.41

	
0.05

	
0.60

	
8.05

	
0.00

	
1.00

	
1.00




	
2

	
(Constant)

	
1.49

	
0.23

	

	
6.43

	
0.00

	

	




	
The hermeneutical relationship

	
0.29

	
0.06

	
0.43

	
5.19

	
0.00

	
0.73

	
1.37




	
The embodiment relationship

	
0.28

	
0.07

	
0.34

	
4.16

	
0.00

	
0.73

	
1.37




	
3

	
(Constant)

	
1.05

	
0.27

	

	
3.90

	
0.00

	

	




	
The hermeneutical relationship

	
0.25

	
0.06

	
0.37

	
4.57

	
0.00

	
0.69

	
1.44




	
The embodiment relationship

	
0.23

	
0.07

	
0.27

	
3.29

	
0.00

	
0.67

	
1.49




	
The background relationship

	
0.22

	
0.08

	
0.22

	
2.86

	
0.01

	
0.77

	
1.29








a. Dependent Variable: purchase experience; b. If it is a value of VIF less than 10, it is acceptable.
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Table 7. Model summary for AR dimensions and purchase decisions.






Table 7. Model summary for AR dimensions and purchase decisions.





	
Model Summary




	
Model

	
R

	
R Square

	
Adjusted R Square

	
Std. the Error in the Estimate

	
Durbin-Watson

	
F

	
Sig.






	
1

	
0.74

	
0.55

	
0.55

	
0.44

	

	
987.74

	
0.00




	
2

	
0.77

	
0.59

	
0.58

	
0.42

	
1.987

	
577.17

	
0.00




	
Critical value range of Durban–Watson (1.789–2.211)








a. Predictors: (Constant), Quality; b. Predictors: (Constant), Quality, fun, and creativity; c. Dependent Variable: purchase experience.
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Table 8. Coefficients of multiple regression using the stepwise method for AR dimensions and purchase decisions.






Table 8. Coefficients of multiple regression using the stepwise method for AR dimensions and purchase decisions.





	
Coefficients




	
Model

	
Unstandardized Coefficients

	
Standardized Coefficients

	
T

	
Sig.

	
Collinearity Statistics




	
B

	
Std. Error

	
Beta

	
Tolerance

	
F b






	
1

	
(Constant)

	
1.06

	
0.08

	

	
12.89

	
0.00

	

	




	
Quality

	
0.64

	
0.02

	
0.74

	
31.43

	
0.00

	
1.00

	
1.00




	
2

	
(Constant)

	
0.80

	
0.08

	

	
9.48

	
0.00

	

	




	
Quality

	
0.39

	
0.03

	
0.46

	
11.62

	
0.00

	
0.33

	
3.07




	
Fun and creativity

	
0.31

	
0.04

	
0.34

	
8.70

	
0.00

	
0.33

	
3.07








a. Dependent Variable: purchase experience; b. If VIF is less than 10, the value is acceptable.
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