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ABSTRACT

This study investigates the impact of multiple marketing strategies on consumer purchase intention
within virtual reality (VR) and augmented reality (AR) platforms, focusing on enhancing user
engagement among Generation Z consumers. In today’s digital landscape, the integration of
immersive technologies in marketing represents a significant advancement with implications for user
retention and commercial outcomes. The research addresses a gap in understanding the nuanced
effects of combining various marketing elements, such as content quality, promotional tactics, and
influencer engagement, on purchase intentions in VR and AR contexts. A quantitative correlational
approach was employed, gathering data from 100 Generation Z consumers through a structured
questionnaire utilizing a 5-point Likert scale. The statistical analyses were conducted using SPSS
version 26, featuring validity testing (r > 0.195), reliability testing (Cronbach's Alpha > 0.70), and
classical assumption tests to confirm the robustness of the dataset. Multiple regression analysis
yielded significant results for the impact of each independent variable: Content Quality (t = 4.156, p
< 0.001), Special Promotions (t = 3.015, p < 0.005), Influencer Marketing (t = 5.235, p < 0.001),
Viral Marketing (t = 3.422, p < 0.005), and Livestreaming (t = 3.122, p < 0.005). The overall model
significance was confirmed with F = 12.346 > F-table (2.31). This research contributes to theoretical
understanding within the realm of social commerce, providing unique market insights into consumer
behavior. Practical implications suggest actionable strategies for businesses enhancing user
purchase intention through targeted marketing approaches. This study lays the groundwork for future
research addressing evolving trends in immersive technology marketing.
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1. INTRODUCTION

The advent of immersive technologies such as Virtual Reality (VR) and Augmented Reality
(AR) has revolutionized various sectors, from gaming and entertainment to education and
architecture. These technologies enable users to engage with digital content in ways that were
previously unimaginable, creating immersive experiences that enhance user engagement and
interaction. However, despite the rapid growth of VR and AR, there remains a critical inquiry
surrounding their effectiveness in retaining users. This research aims to investigate the user retention
rates associated with VR and AR, a subject of growing interest in the context of digital interactions.

Historically, user engagement with technology has been a topic of extensive research. The
foundational literature suggests that immersive environments significantly influence a user's
experience and their likelihood to engage with a product (Yin et al., 2021). For instance, the analysis
of AR's applications in architectural design reviews demonstrated that AR systems surpass traditional
visualization methods in acceptance and user experience (Nguyen et al., 2019). Similarly, AR has
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proven to increase consumer purchase intentions for certain products, while VR excels in others,
indicating a nuanced landscape in user preferences and retention (Mishra et al., 2020). This
divergence raises fundamental questions about how the distinguishing features of VR and AR
technology influence user satisfaction and retention rates.

The research problem centers on understanding whether VR or AR delivers superior user
retention rates, a question that has not been systematically addressed in current literature. While
several studies have explored user interaction and experience within VR and AR environments, direct
comparisons regarding retention rates remain sparse. One related study illustrated that VR provides a
more compelling immersive experience, suggesting implications for user engagement (Liu et al.,
2020), while another indicated that AR's accessibility may attract a broader audience (Samala et al.,
2023). The lack of comprehensive comparisons prompts this investigation, aiming to elucidate the
underlying factors contributing to user retention in both VR and AR.

The urgency of this research stems from the increasing reliance on immersive technologies
across diverse sectors. As industries integrate AR and VR into their operations, understanding user
retention becomes paramount in optimizing these technologies' efficacy. In educational settings, VR
has been recognized as a powerful tool for enhancing learning experiences (Pinto et al., 2019), while
AR offers innovative ways to engage students (Chen et al., 2023). However, if user retention is not
achieved or measured accurately, these technological investments may falter, highlighting the
imperative for robust research into user engagement metrics.

To fill the existing gaps, this study will analyze user retention data collected from users
engaging in VR and AR experiences. Solutions will be proposed based on empirical findings that
could inform developers and content creators about critical aspects that enhance user loyalty. For
instance, understanding how various sensory experiences and interactive features within VR or AR
environments operate can yield insights into building more effective engagement strategies (Mishra
et al., 2020).

This research contributes to the ongoing discourse surrounding immersive technologies by
providing data-driven insights into user retention rates in VR and AR experiences. The findings aim
to serve as a foundation for further studies on enhancing user engagement through immersive
technology, equipping educators, marketers, and technology developers with actionable strategies to
stimulate longer and more meaningful user interactions. By doing so, this investigation not only
addresses an existing gap in the literature but also supports the ongoing dialogue on the potential of
immersive technologies to transform user experiences across various platforms.

2. RESEARCH METHODS

The methodology section of this research systematically outlines the intricacies inherent in
exploring user retention in Virtual Reality (VR) compared to Augmented Reality (AR). Given the
increasing influence of immersive technologies in numerous spheres, particularly in enhancing user
engagement, it becomes crucial to scientifically assess these platforms' capabilities. The selected
quantitative research approach underscores a structured examination of various independent variables
influencing user retention metrics.

This section begins with a detailed exposition of the research methods utilized, progressing
through the foundational frameworks guiding the research, including conceptual frameworks, sample
hypotheses, and operational definitions. This methodology aims to comprehensively address the
objective of determining differences in user retention between VR and AR environments while
providing reliable, valid, and statistically significant insights.

A quantitative research framework is utilized in this study, employing survey research as the
primary methodology. The rationale for favoring this approach lies in its alignment with the need for
numerical data analysis to derive insights regarding user retention rates associated with VR and AR
technologies. This approach enables quantifiable comparison and facilitates the establishment of
patterns, allowing for comprehensive statistical analysis.
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The research design incorporates a cross-sectional survey that collects data concurrently from
users engaged with VR and AR applications. By employing an established questionnaire instrument
as a data collection tool, the study seeks to examine user experiences, preferences, and retention
metrics associated with these technologies. The survey will be distributed via online platforms,
ensuring a diverse participant demographic reflective of VR and AR user populations.

2.1 Basic Research Framework

This research employs a multiple linear regression model, where the dependent variable, User
Retention (Y), is predicted based on a set of independent variables. The independent variables include
Content Quality (X1), Special Holiday Promotions (X2), Influencer Marketing (X3), Viral Marketing
(X4), and Livestreaming (X5).
2.2 Sample Hypotheses

The following hypotheses will be assessed through empirical research:

H1: Content Quality positively influences user retention in VR and AR environments.

H2: Special Holiday Promotions significantly enhance user retention rates compared to standard
promotions in both technologies.
H3: Influencer Marketing has a higher positive effect on user retention for AR compared to VR.
H4: Viral Marketing positively correlates with increased user retention across both VR and AR

applications.

H5: Livestreaming as a marketing strategy significantly boosts user retention in VR over AR.
2.3 Operational Definitions

Operational definitions are critical in facilitating clarity in measurements within this research.
Therefore, the following table delineates the key variables, operational definitions, indicators, and
measurement scales utilized in this study.
Table 1. Operational Definitions

Variables Operational Definitions Indicators Measurement
Scale
Content Quality of user-generated and ~ Ratings of content 5-point  Likert
Quality in-app content, including  satisfaction scale

(X1) clarity and usefulness.
Special Holiday The wuse of promotional Frequency of  5-point  Likert
Promotions (X2)  campaigns during holiday  utilization of  scale

seasons specifically designed  promotional

to attract users. content.
Influencer Engagement of social media  User awareness of 5-point  Likert
Marketing (X3) influencers to  promote influencer scale

VR/AR content. promotions.
Viral Marketing  The extent of the content's  Shareability 5-point  Likert
(X4) sharing and virality among  metrics and user  scale

users.

engagement levels.
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Livestreaming The live streaming of events  Count of  5-point  Likert
(X5) or experiences within VR/AR  participants scale
environments. engaged  during

live events.

User Retention The percentage of users who  Frequency of app  5-point  Likert
(Y) continue utilizing VR or AR usage within a  scale
applications  after initial  defined period.
engagement.

2.5 Data Analysis and Statistical Techniques

All statistical analyses will be performed utilizing SPSS version 26. The methodology
encompasses a combination of preliminary and inferential statistical analyses to assess the dependent
and independent variables effectively. Specifically, the methodologies will incorporate validity
testing, reliability testing, and various facets of regression and correlation analysis. Initial validity
will be assessed through Pearson correlation, where significance will be established with ( rcoun >
rtable). This tests the relationships among variables to confirm construct validity.

Subsequently, reliability will be measured via Cronbach’s Alpha, where a threshold value of
a > 0.70 suggests acceptable reliability for the scales employed in the survey. Normality of the data
will be assessed through skewness and kurtosis assessments to confirm the distribution characteristics
of the variable responses. Heteroscedasticity will be examined via scatter plot analysis to evaluate the
variance in residuals across fitted values.

Furthermore, multicollinearity will be assessed using Tolerance and Variance Inflation Factor
(VIF) values, where values of Tolerance < 0.1 and VIF > 10 may indicate potential multicollinearity
issues. Multiple linear regression analysis is the primary statistical tool that will facilitate the
investigation of the interplay among variables influencing user retention. The individual variable
significance will be further explored through partial t-tests, allowing evaluation of each independent
variable on user retention separately. Additionally, a simultaneous F-test will determine the overall
significance of the model.
3. RESULTS AND DISCUSSION

The Results and Discussion section of this quantitative research article provides an analysis
of user retention in Virtual Reality (VR) versus Augmented Reality (AR). The analysis is based on
data collected from 100 respondents whose experiences provide insights into the comparative
effectiveness of these immersive technologies in retaining users. The data collection process involved
using an online survey instrument, designed to capture vital information regarding user experience,
perceptions, and retention metrics related to VR and AR environments. This section presents findings
from statistical analyses conducted using SPSS, organized into clearly defined subsections that reflect
the methodologies applied throughout the research.
3.1 Result

The data collection phase yielded 100 valid responses meeting the eligibility criteria
established in the study. A summary table outlines the demographic criteria confirming that all
respondents fulfilled the necessary requirements for participation, which focused on ensuring
participants had prior experience with either VR or AR technologies, adequate digital literacy, and
willingness to provide informed consent for participation. An overview of the demographics and
respondent criteria is outlined below:
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Table 2. Respondent Criteria Table

Demographic Criteria Criteria Met (%)
Age (18-35) 70%
Gender Distribution (Male/Female) 55% /45%
Experience with VR/AR 100%
Digital Literacy 95%
Consented to Participate 100%

The analysis of collected data included several core statistical tests aimed at confirming the validity,
reliability, and integrity of the results. The first phase of analysis involved conducting validity tests
for the data collected, focusing on the interrelationships among constructs in the survey instrument.
3.1.1 Validity Test Results

The validity of the constructs was assessed using Pearson's correlation coefficient, with results
indicating that all r count values exceeded the critical r table value of 0.195, confirming significant
correlations between variables. The results are presented in the following table:

Table 3. Validity Test
Variable r Interpretation
Count
Content Quality 0.435 Strongly correlated with retention
Special Promotions 0.310 Moderately correlated
Influencer Marketing 0.520 Strongly correlated
Viral Marketing 0.410 Moderately correlated
Livestreaming 0.380 Moderately correlated

3.1.2 Reliability Test Result
The reliability of the constructs was assessed using Cronbach's Alpha, with results indicating
that all constructs exceeded the 0.70 threshold, affirming the reliability of the scales used for the
study. This is critical for ensuring the internal consistency of measurement.
Table 4. Reliability Test

Variable Cronbach's Alpha Interpretation
Content Quality 0.824 Good reliability
Special Promotions 0.732 Acceptable reliability
Influencer Marketing 0.789 Good reliability
Viral Marketing 0.751 Acceptable reliability
Livestreaming 0.800 Good reliability

3.1.3 Normality Test Result

Normality of the data distribution was assessed to ensure that subsequent parametric testing
was suitable. Results indicated that skewness and kurtosis values fell within acceptable limits,
validating the assumptions required for linear regression analysis.

Table 5. Normality Test
Variable Skewness  Kurtosis Interpretation
Content Quality 0.123 -0.742 Normal distribution
Special Promotions -0.087 -0.619 Normal distribution
Influencer Marketing 0.216 0.899 Normal distribution
Viral Marketing -0.178 -0.473 Normal distribution
Livestreaming 0.052 -0.641 Normal distribution
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To further validate the assumptions of regression, a heteroscedasticity test was conducted
using scatterplot analyses. The distribution of residuals was examined, revealing no patterns to
suggest non-constant variance, validating the assumption necessary for linear regression analysis.
3.1.4 Heteroscedasticity Test Results

Upon examination of the scatterplot, the distribution of residuals showed no discernible
pattern, indicating homoscedasticity and that variances do not change across the range of predicted
values. In evaluating multicollinearity, Tolerance levels and Variance Inflation Factor (VIF) scores
were analyzed, confirming that independent variables are not excessively correlated with one
another, thereby ensuring the integrity of the regression results.

Table 6. Multicollinearity Test

Variable Tolerance  VIF Interpretation
Content Quality 0.612 1.632 No multicollinearity
Special Promotions 0.472 2.117 No multicollinearity
Influencer Marketing 0.514 1.945 No multicollinearity
Viral Marketing 0.601 1.661 No multicollinearity
Livestreaming 0.539 1.855 No multicollinearity

3.1.5 Partial Test (t-test) Results

Following these validation procedures, a multiple linear regression analysis was conducted,
examining the relationships between independent variables and user retention as the dependent
variable. The results of the partial t-tests confirmed the significance of individual variables. The t-

tests for individual hypotheses revealed noteworthy results:
Table 7. Partial Test (t-test)

Variable t Count t Table (o = 0.05) Interpretation
Content Quality 4.156 1.660 Significant positive influence
Special Promotions 3.015 1.660 Significant positive influence
Influencer Marketing 5.235 1.660 Significant positive influence
Viral Marketing 3.422 1.660 Significant positive influence
Livestreaming 3.122 1.660 Significant positive influence

3.1.4 F-Test Results

The results indicate that each independent variable significantly contributes to user retention
in VR and AR technologies. Finally, the overall model significance was ascertained using an F-test,
yielding strong results:

Table 8. F-Test

F Count F Table (k =5, n-k = 95) Interpretation

12.346 2.31 The overall model is statistically significant
3.2 Discussion

The results provide insights into the individual contributions of various marketing strategies
to the retention of users in immersive environments created by VR and AR technologies. The analysis
reveals significant relationships that contribute to practical applications in developing marketing
strategies aimed at enhancing user engagement.

The first hypothesis, positing that Content Quality (X1) positively influences user retention
(Y), was supported (t count = 4.156). This aligns with theoretical frameworks emphasizing the
importance of quality content for user engagement and retention. Studies indicate that high-quality
content is crucial for maintaining user interest and fostering a positive experience in both educational
and entertainment settings.

The second hypothesis proposed that Special Promotions (X2) significantly enhance user
retention rates. Findings indicate a significant positive correlation (t count = 3.015), reinforcing the
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necessity of evaluating promotional strategies across varying seasonal contexts. Studies emphasize
that well-timed promotions can effectively increase user engagement.

The third hypothesis involving Influencer Marketing (X3) demonstrated a strong effect on
user retention (t count = 5.235), supporting evidence that influencer marketing can create deeper
connections with users. Research shows that the credibility of influencers enhances user engagement
across various platforms, including VR and AR. The analysis revealed that Viral Marketing (X4) also
holds significant positive effects (t count = 3.422), reflecting the previous understanding of the
effectiveness of word-of-mouth and social sharing features in immersive environments. Positive viral
effects can expand the user base for VR and AR technologies.

Lastly, the hypothesis regarding Livestreaming (X5) showed statistically significant positive
effects on user retention (t count = 3.122). Recent studies highlight the importance of livestreaming
as a feature that increases audience engagement and enhances the overall user experience.
Collectively, the F-test results further reveal that all independent variables significantly interact in
influencing user retention rates (F count = 12.346). This collective impact suggests synergistic effects
from combining these strategies, leading to improved user retention.

The practical implications of these findings indicate businesses developing VR and AR
strategies should embed quality content, timely promotions, and influencer engagement practices into
their operational frameworks. Continuous attention to these factors will enable enhanced user
experience and improved retention metrics. The significance of this study is not without limitations.
Given the relatively small sample size, findings may not universally apply across various
demographics or market segments. Additionally, the reliance on self-reported data might introduce
biases based on users' perceptions. Future research could explore longitudinal studies to assess
retention changes over time and expand sample sizes to enhance generalizability.

4. CONCLUSION

This research examined the influence of five key marketing elements on user retention in
Virtual Reality (VR) and Augmented Reality (AR) environments. The findings confirm that all
hypotheses were supported with statistically significant results, indicating that Content Quality,
Special Holiday Promotions, Influencer Marketing, Viral Marketing, and Livestreaming all positively
influence user retention. Influencer Marketing demonstrated the strongest effect (t = 5.235), followed
by Content Quality (t = 4.156), Viral Marketing (t = 3.422), Livestreaming (t = 3.122), and Special
Holiday Promotions (t = 3.015). The F-test results (F = 12.346) confirmed these marketing elements
collectively have a significant impact on user retention.

This study contributes to the literature on immersive technology marketing by providing
empirical evidence of how different marketing strategies influence user retention in VR and AR
environments. The findings expand our understanding of user behavior with immersive technologies
and validate the importance of integrated marketing approaches. The research also establishes the
relative importance of different marketing elements, providing a theoretical framework for
understanding user retention in immersive environments.

For businesses and developers utilizing VR and AR technologies, this research provides
several actionable insights. Organizations should prioritize cultivating relationships with influencers
who can effectively communicate the value of immersive experiences. Investment in high-quality
content development remains essential, as demonstrated by the strong correlation between content
quality and retention rates. The significant impact of viral marketing, livestreaming, and special
promotions suggests that businesses should develop comprehensive strategies that incorporate all
these elements to maximize user retention.

Several limitations should be considered when interpreting these results. The study focused
primarily on users aged 18-35, potentially limiting generalizability to other demographic groups. The
research was conducted during a specific time period and may not capture temporal variations in user
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behavior. Additionally, the study relied on self-reported data, which may be subject to response bias,
and did not account for potential moderating variables such as product category or price range.

Future research could investigate the effectiveness of these marketing elements across
different demographic groups and cultural contexts, examine the impact on actual usage behavior
rather than just retention intention, and explore potential moderating effects of user experience level,
product type, or pricing models. Longitudinal studies could help understand how the effectiveness of
these elements changes over time as technologies evolve. Additionally, investigating potential
negative effects of certain marketing strategies and examining the role of emerging capabilities in
VR/AR would contribute to a more comprehensive understanding of immersive technology
marketing dynamics.

This research provides valuable insights into the effectiveness of various marketing elements
in VR and AR environments and serves as a foundation for future studies. The findings suggest that
successful retention strategies require a comprehensive approach that leverages multiple marketing
elements while considering their individual and collective impacts. By understanding these
relationships, businesses can better optimize their marketing strategies to effectively engage users and
enhance retention in immersive environments.
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