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Abstract

Purpose: This study aims to measure how information quality, system quality, security, usefulness, and ease of use of Augmented
Reality (VR) and Virtual Reality (AR) influence user satisfaction, motivating intelligent travel technology developers to improve
VR/AR quality to meet customer requirements. Research design, data and methodology: This study investigates users interested in
travelling in Ho Chi Minh City and Nha Trang City, Vietnam. The research model was implemented using an online questionnaire
and face-to-face from 405 valid samples. To evaluate the scale's reliability, the study used the software SPSS 20. Test research
hypotheses and evaluate measurement and structural models. This research uses AMOS 20 software. The proposed model is firmly
grounded in the Information System Success model (ISS) and the Technology Acceptance Model (TAM), providing a solid theoretical
foundation for our research. Results: Results show that consumer perceptions of information quality, system quality, security,
usefulness, and ease of use have a positive impact on the perceived quality of VR/AR, thereby influencing tourists' travel intention.
Conclusions: The results of this research enrich the theoretical understanding of consumer behaviour toward intelligent technology
products in tourism, providing management implications for manufacturers to improve the quality of tourism products and satisfy
user requirements in experience before considering choosing a destination.
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1. Introduction

Many studies show growing interest in applying VR and
AR technology in various tourism sectors, highlighting their
potential to enhance tourist experiences, promote
destinations, and adapt to changing circumstances such as
the COVID-19 pandemic (Wei, 2019). The COVID-19
pandemic has dramatically affected the global economy,
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along with the impact of many industries, and the tourism
industry has also suffered huge losses. To attract tourists,
businesses need to have specific strategies that combine
many solutions and policies effectively. With the vigorous
development of information technology today, applying
VR/AR to develop the tourism industry in the post-COVID-
19 context is an inevitable trend (Tussyadiah et al., 2018).
VR/AR can be considered one of the superior solutions
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that have the ability to significantly change the way
destination marketing is done (Huang et al, 2013).
Numerous studies have been on the influence of VR/AR
technology on user behaviour toward tourist destinations
(Wang & Dunston, 2012); or a direct role (Chunget al., 2015;
Haugstvedt & Krogstie, 2012; Jung et al., 2015). Several
mobile augmented reality applications for tourist sites were
assessed by (Linaza et al., 2012), who focused primarily on
how customers perceived the apps' utility and opportunities
for future development.

Investigations into the perceived quality of VR/AR
within tourism have revealed several gaps that necessitate
attention. First, there is a pressing need for forthcoming
studies that undertake a comparative analysis of consumer
behaviour when utilizing VR/AR within the tourism domain.
Such a comparative assessment is imperative for travel-
related enterprises to adeptly harness the potential of AR,
VR, and Mixed Reality (MR) technologies. Additionally, it
is crucial to evaluate the efficacy of VR in furnishing
alternative travel experiences and influencing consumer
perceptions toward travel destinations. Moreover,
deficiencies in the utilization of AR applications within the
tourism sector have been identified, indicating the exigency
for further investigation in this domain. The existing
research group accentuates the necessity to augment the
foundational knowledge about the theoretical advancements
in VR/AR research within the hospitality, tourism, and
distribution science domain. The perceived quality of
VR/AR technologies can significantly impact user
satisfaction and usage intentions. Research has indicated
that factors like perceived ease of use, usefulness,
enjoyment, and subjective norms influence customer
satisfaction and intention to use brands that utilize AR
technology (Wang et al., 2022). Additionally, the perceived
quality of AR has been linked to enhancing the attitudinal
aspects of experiences, such as in museum visits, where
inspiration and perceived quality of AR are critical (Wu et
al., 2023).

The extant literature on VR/AR within tourism is
deficient in comprehensiveness, underscoring a hiatus in the
current research landscape. Lastly, exploring wearable
technology and AR within the context of the tourism and
travel industry is an inadequately explored terrain,
warranting additional research endeavours and the
implementation of AR applications using wearable smart
glasses, especially within the museum and art gallery
settings. Studies have indicated that VR enhances overall
satisfaction, enjoyment, engrossment, creativity, sound, and
graphics quality, which are key factors contributing to user
satisfaction (Shelstad et al., 2017). Furthermore,
understanding individuals' perceptions regarding AR/VR
content services is essential for predicting users' switching
intentions (Kim et al., 2019). Users' perceptions of

technological features in AR and VR in various contexts,
such as fashion retailing, can significantly impact their
satisfaction levels (Wu & Kim, 2022).

Although much research focuses on the technical
applications of AR/VR, there is still a gap in exploring users'
perception, impact, and perception of products that are both
tangible (VR/AR) is both an intangible product (its
attributes such as information, system, security, usefulness,
ease of use, etc...). Furthermore, perceived quality has been
proposed as a measure for VR users immersed in virtual
worlds, suggesting its importance in understanding user
satisfaction (Xu et al., 2022). AR and VR have unique
characteristics that affect user perception, in which AR
allows real and virtual elements to coexist, impacting user
satisfaction differently from VR (Yuen et al., 2011).

In response to the research gap, our team has developed
a model that quantifies the user experience of VR/AR
technology through their perception of its quality. This
model encompasses crucial attributes such as information,
system, security, usefulness, and ease of use, providing a
comprehensive understanding of user satisfaction and the
potential for improvement in VR/AR technology. This study
contributes to the understanding of VR/AR smart tourism
technology and the theory of its perceived quality.

The next part of the study will present background
theories related to the research topic, hypotheses, a proposed
research model, research methods, research results, and a
discussion. The final part is the conclusion and management
implications.

2. Literature Review and Research Model

2.1. The Information System Success Model (ISS)

DeLone and McLean (1992) proposed an ISS model and
identified six factors that attributed to IS success: system
quality, information quality, use, user satisfaction,
individual impact, and organizational impact. DeLone and
McLean developed an updated model, including service
quality (DeLone & McLean, 2003). ISS model explains why
users adopt different information systems and have been
used in situations. Some studies on consumer behavioral
intentions in tourism have applied the ISS model. Among
these applications were augmented reality (Kim & Hyun,
2016), a smartphone application (Wang et al., 2019), and an
online retail platform (Wang et al., 2018).

2.2. The Technology Acceptance Model (TAM)

The TAM has been widely applied in the tourism
industry to understand and predict tourists' acceptance and
usage of various technologies. TAM has been extended and
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used in various contexts within tourism, mobile technology
(Kim et al., 2008), mobile augmented reality apps (Do et al.,
2020), and short video apps (Wang et al., 2022). These
studies have shown that factors like perceived usefulness,
ease of use, and behavioral intention are crucial in
determining tourists' acceptance and usage of technology in
the tourism sector. Moreover, the TAM model has been used
to explore different aspects of tourism, including social
media marketing, digital content marketing, outbound
leisure travel, and intelligent tourism technology.

2.3. Stimulus—Organism—Response Model (SOR)

The SOR model states that people's perceptions of their
surroundings (stimulus) and experiences (process) shape
their behavioral reactions (Mehrabian & Russell, 1974).
Numerous researchers have used the SOR model to examine
consumer behavior, including (Jacoby, 2002). User behavior
when utilizing online services, communications, and
information technology, such as user auction behavior on
mobile devices, has been studied using the SOR model
(Chen & Yao, 2018). Additionally, in the context of tourism,
the SOR model is utilized to describe the behavioral
responses of consumers. In virtual reality tourism marketing,
visit intention is the behavioral intention, planning, and
willingness to visit a destination promoted in a virtual reality
platform (Tussyadiah et al., 2018).

2.4. The Perceived Quality of VR/AR in Tourism

The theoretical background of the perceived quality of
VR/AR is a multifaceted study area encompassing various
aspects such as user experience, human perception, and
technological advancements. Research has delved into
understanding the theoretical underpinnings of VR and AR
behaviors/experiences, aiming to provide a comprehensive
background for studying perception in these domains (Wei,
2019). The development of a quality VR perception
experience model based on structural similarity index
(SSIM) and video multi-method assessment fusion (VMAF)
has been proposed, highlighting the significance of
technological models in understanding perceived quality in
VR (Xu et al., 2022). The impact of integrating the
inspiration model with AR technology application has been
discussed, emphasizing the role of perception and perceived
augmentation quality in influencing attitudes toward AR
applications in the tourism and hospitality industry (Wu et
al., 2023).

VR/AR is applied in many different types of tourism,
such as heritage tourism, health tourism, ecotourism, etc.
These technologies have been explored for various
applications, including enhancing visitor experiences in
cultural tourism (Han et al.,, 2019), museums and art

galleries (Dieck et al., 2016), heritage tourism (Poux et al.,
2020), ecotourism (Huang & Wang, 2022). Research has
delved into the intersection of VR and AR in tourism,
exploring methodologies, contexts, and impacts on user
experiences (Yung & Khoo, 2019). These technologies have
influenced both the supply side of tourism and tourists,
presenting new engagement and immersion opportunities
(Beck et al.,, 2019). AR is an emerging experience-
enhancing technology that overlays computer-generated
content in the real world, enriching specific locations and
activities (Yuen et al., 2011). Although VR/AR technology
plays a vital role in the tourism sector, research exploring its
attributes, such as security attributes, information, system,
and user emotions, still needs to be improved, especially in
the context of tourism in Vietnam. Therefore, this study
approaches the ISS and TAM models to explore further how
the perceived quality of VR/AR affects visitors' satisfaction.

2.5. Satisfaction in Experience VR/AR

In tourism, traveler’s satisfaction is the psychological
state when perceiving various tourism activities, including
good quality tourism services, attractive destinations, etc.
The role of VR/AR technology is not only evident in the
context of tourist destinations but also extends to online
shopping. VR/AR technologies have garnered significant
attention in the tourism industry. Studies have shown that
user satisfaction influences tourism's behavioral intentions
and visitation patterns (Atzeni et al., 2022; Utami et al.,
2022). VR and AR applications have been found to enhance
user satisfaction by providing unique, authentic, and
enjoyable experiences (Sobarna, 2023). Additionally,
immersive technologies like VR and AR have improved
tourists' overall experience in various tourism contexts
(Moro et al., 2019).

2.6. The Relationship between Attributes of VR/AR
and Perceived Quality of AR/VR

Information can be defined as processed and organized
data that provides meaning and value (Li & Lin, 20006).
Quality of information in the context of technology refers to
the accuracy, reliability, relevancy, completeness, and
timeliness of the information (DeLone & McLean, 2003).
Whether a product's quality is perceived as reasonable
depends on many factors the system provides, such as
information factors. In their study of IS success, DeLone and
McLean (2003) emphasised the importance and
applicability of content quality. The information quality of
VR/AR in tourism has been explored by many previous
studies, such as tourism destination descriptions, including
information contained in VR tourism content (Lee et al.,
2020). During the travel experience, active AR/VR
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technology will present images, sounds, and interactive
effects. Quality, high resolution, and beautiful images, such
as 3D images; Sound is an element that shows liveliness and
attraction; Interactive effects bring a sense of thrill and
excitement, and users will be immersed in the experience. In
their study, Dieck et al. believe that the information quality
factor will make users curious and intend to use AR (Dieck
et al., 2016). Additionally, Du et al. emphasized that the
information quality of VR technology positively influences
teachers' perceived usefulness, although it does not
influence perceived ease of use (Du et al., 2022).

Technology system quality encompasses various aspects
such as system performance, reliability, security, usability,
and scalability. A high-quality technological system is
characterized by its ability to trace transactions, ensuring
transparency and accountability in operations (Behkamal et
al., 2009). In their research, VR/AR system quality
significantly affects user perception; this was confirmed by
DeLone and McLean (2003). Several studies have
investigated the relationship between system quality and
user perception within AR and VR, and in a study examining
VR applications, Seo and Lee explored the impact of system
quality on user happiness (Lee et al., 2018). Their findings
indicated that overall VR technology experience and user
happiness were greatly influenced by system quality,
encompassing speed, graphics quality, and reliability.
Similarly, Wang et al.'s study in 2019 delved into how
system quality affected the user experience of AR
applications (Wang et al., 2019). Jung et al. emphasized how
system quality affects customer responses and how
important it is for consumers' pleasure and loyalty when they
use augmented reality technologies (Jung et al., 2015).
Information technology systems are essential tools that
integrate information inside to help users use and interact.
The effectiveness and user experience of VR/AR
technologies are significantly influenced by system quality.

A security system encompasses a comprehensive set of
measures, protocols, and technologies to protect information,
data, assets, and systems from unauthorized access,
breaches, and cyber threats (MAHNAMFAR & UNLU,
2022). Because security affects users' personal information
when they use technology, it is a significant issue that
system users are concerned about (Huang et al., 2017).
Users will not use it if they feel unsafe. Conversely, people
will feel more at ease utilising technology if it increases their
sense of security. Travelers will not finish the transaction out
of fear for their safety and privacy if they believe that the
security of their personal information is in jeopardy (Jeong et
al., 2019; Lee et al., 2018).

Perceived usefulness is the degree of confidence a user
feels that technology can increase efficiency (David, 1989).
Research and interest in the relationship between the
perceived quality and usefulness of VR and AR in the travel

industry are expanding. According to studies, travellers'
intentions can be influenced by how much they think they
enjoyed their virtual reality travel experiences (Leung et al.,
2023). Flow experience and visitor engagement are directly
impacted by how VR technology is perceived, with flow
experience acting as a partial mediator between the two (Xie et
al., 2022). User satisfaction and usage intention in retail settings
are influenced by the perceived ease of use, usefulness, and
enjoyment of AR technology (Wang et al., 2023).

Perceived ease of use of a new technology is the degree
to which users perceive the difficulty or ease of using that
new technology (Venkatesh et al., 2003). One important
factor influencing user adoption and involvement in VR and
AR tourism is the correlation between the technology's
perceived quality and ease of use. The effect of perceived
ease of use on user satisfaction and engagement has been
explored in various studies. For instance, the relationship
between the perceived ease of use of mobile AR apps and
user satisfaction was mediated by the flow experience,
highlighting the importance of ease of use in enhancing user
satisfaction (Do et al., 2020). Studies show that accepting
information technology strongly correlates with perceived
usefulness and ease of use (Davis, 1989). In adopting virtual
tourism technology, perceived ease of use positively affects
perceived usefulness, highlighting their interplay in shaping
users' intentions to adopt new technologies in the tourism sector
(Senalasari et al., 2022). Additionally, the perceived ease of
use and usefulness have been shown to significantly
influence consumers' online experience and brand loyalty in
tourism (Xie & Yuan, 2021). Based on the above arguments,
the following hypothesis is proposed:

H1: Information has a positive impact on the perceived
quality of VR/AR

H2: System has a positive impact on the perceived quality
of VR/AR

H3: Security has a positive impact on the perceived quality
of VR/AR

H4: Usefulness has a positive impact on the perceived
quality of VR/AR

HS: Ease of use has a positive impact on the perceived
quality of VR/AR

Heé: Ease of use has a positive impact on the usefulness

2.7. The Relationship between the Perceived quality
of VR/AR and the Experiencer's Satisfaction

In the relationship between producers and distributors,
the issue of product quality is critical, positively affecting
satisfaction (Russo et al., 2019). Some past studies confirm
the positive relationships between perceived quality and
user satisfaction (Baumgarth & Binckebanck, 2011).
Tourists' perceptions positively influence their satisfaction
(Geng et al., 2021). VR in tourism has been associated with
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unique, authentic, and enjoyable activities, increasing
satisfaction and intention to visit travel destinations
(Sobarna, 2023; Lee, 2020). Furthermore, the significance
of preserving authenticity in AR tourism experiences is
highlighted because, in the context of AR, the experience's
authenticity positively predicts visitor pleasure (Zhu et al.,
2023). Based on the above arguments, the following hypothesis
is proposed:

H7: Perceived quality of AR/VR positively affects user

satisfaction

The theoretical framework of the research model is
based on the technology acceptance model (TAM) and the
information system success model (ISS). DeLone and
McLean (1992) proposed the ISS model and identified six
factors that lead to IS success: system quality, information
quality, usage, user satisfaction, personal impact, and
organizational impact. DeLone and McLean developed an
updated model that includes service quality (DeLone &
McLean, 2003). The ISS model explains why users adopt
and use different information systems in various situations.

The TAM model (Venkatesh & Davis, 2000) is built on
the relationship between user attitudes, experiences, and
actual use of consumer technology products and services.
TAM has been widely applied in the tourism industry to
understand and predict tourists' acceptance and use of
various technologies. TAM has been used to explore
multiple aspects of travel, including social media marketing,
digital content marketing, foreign leisure travel, and
intelligent travel technology.

Based on TAM and ISS foundation theories, inheriting
relevant previous research, and developing hypotheses, the
authors have proposed a research model (Figure 1):

Information

Perceived |p7+
quality of
VR/AR

Satisfaction

y

Usefulness
Ease of use

Figure 1: Proposed research model

3. Research Methods

3.1. Instrument Development

Based on a review of research related to the topic, the
authors inherited and synthesized the scales and then

proceeded to the following steps: data analysis and testing
of research hypotheses. The measurement constructs use a
5-point Likert scale, from 1, strongly disagree, to 5, strongly
agree. Appendix 1 shows the measurement scales inherited
from previous studies.

3.2. Data Collection

The surveyed participants are individuals aged 18 to 60
who currently reside in Ho Chi Minh City and Nha Trang
City and are interested in travel. Kline (2011) proposed ten
samples for an observed variable. The theoretical model
includes 29 observed variables, so the minimum number of
samples for the study is 290, and the number of survey
samples collected for analysis is 405, meeting the
requirements. Data was collected through direct and online
survey methods using a convenient sampling approach. Six
hundred survey samples were sent, of which 500 were
online surveys, 100 were face-to-face surveys, and 425 were
received. After cleaning and eliminating 20 invalid response
samples, the remaining survey samples included in the
official study were 405.

3.3. Data Analysis

This study uses Covariance-Based Structural Equation
Modeling (CB-SEM) to test the proposed research model.
Linear structural models represent cause-and-effect
relationships  between independent and dependent
constructs (Hair et al.,, 2021). Moreover, CB-SEM is
particularly valuable for examining causal relationships
between latent variables and constructs, assessing model
feasibility, and confirming theoretical frameworks (Munoz
et al., 2016). Therefore, using CB-SEM is entirely suitable
for this study. The tool used to perform the analysis is
AMOS 20 software, which uses a maximum likelihood
estimation method. SPSS 20 was used for exploratory factor
analysis (EFA). The research diagram and hypothesis will
be analyzed based on the main data collected. Confirmatory
factor analysis (CFA) and average variance extracted (AVE)
were used to evaluate the measurement model.

4. Research Results

4.1. Profile of the Sample

Table 1 provides an overview of the demographic
characteristics of the study sample. Notably, the female
demographic, comprising 55.1% of the sample, significantly
shapes the tourism landscape. The male demographic, making
up 44.9%, also contributes to this dynamic. This data
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underscores that women are often more inclined to travel than
men. Regarding age distribution, individuals from 18 to 30
years old account for 31.1%, 31 to 40 years old account for
52.3%, and individuals from 41 to 60 years old account for
16.5%.

Regarding educational level, the number of people with a
high school degree accounts for 20.5%, and the number of
people with a university degree accounts for the highest
proportion, 46.2%. Regarding income, the number of people
with low income under 10 million VND accounts for the lowest
proportion, 11.9%, and those with incomes from 15 to 20
million account for the highest proportion, 45.4%. This data
clearly shows that customers are more likely to travel when
income is stable, a reassuring factor for our audience to consider.

For the question 'Have you ever used VR/AR?', the number
of people answering Yes was 348, accounting for 85.9%, and
the number of people answering No was 57, accounting for
14.1%. This robust usage rate of VR/AR demonstrates the
growing trend of VR/AR technology among tourists. However,
the number of people who have not used VR/AR accounts
for a small percentage (14.1%), which shows that, although
VR/AR is an intelligent technology in tourism, a small
number of users still do not have the opportunity to
experiment with it. Businesses will be encouraged to
promote this technology to everyone vigorously. For the
question' Are you satisfied with VR/AR technology after using
it?", the number of people who answered Yes was 319,
accounting for an impressive 91.7%, and the number of people
who answered No was 29, accounting for 8.3%. This high
satisfaction rate underscores the potential of VR/AR

4.2. Assessment of Measurement Model

The analysis was performed in two steps. Step one
analyzes each independent factor to more clearly determine
the contents that must be considered in testing the scale's
reliability. Step two uses the oblique rotation method to test
the convergent and discriminant validity of all variables in
the model. The criteria for calculating the reliability of
variables are as follows: the threshold value of Cronbach's
Alpha coefficient and composite reliability is 0.7 (Hair et al.,
2014).

Initially, the analysis encompassed 32 variables.
However, after a meticulous examination of Cronbach's
Alpha reliability, it was found that the values of the three
variables SYS1, PEUI, and SAT5 were all small and
unreliable. Consequently, these variables were eliminated
from the model, resulting in a refined structural model
analysis with 29 variables. Notably, the smallest alpha value
is 0.711, corresponding to the smallest value of CR, which
is 0.811. All of these elements adhere to the standard, further
validating the model.

For convergent validity, the AVE threshold is 0.5, and
the minimum factor loading is 0.6 (Hair et al., 2019). The
EFA results of all variables show that the research model's
concepts achieve convergent and discriminant validity. The
results of the variance analysis extracted using EFA for the
scales are presented in a summary in Table 2.

Table 2: Reliability and Validity Measures

technology to enhance the tourism experience. Variables ltems | Loading | CA | CR | AVE
. INF1 0.791
Table 1: Research Sample Size and Structure . INF2 0763
No Characteristics Frequency | Percentage Information INF3 0.824 0885 | 0.862 | 057
Gender (INF) INF4 0.871
1 Male 182 44.9 :
Female 223 55.1 INF5 0.837
Age SYS2 0.774
18-30 years old 126 31.1
2 | 31-40 years old 212 52.3 Ssyjtsem SYSS | 0778 N 6741 | 0811 | 051
41-60 years old 67 16.5 (SYS) SYs4 0.726
Education SYS5 0.788
s Eigdh schodol 1883 ig-g SEC1 0.685
ndergraduate 7 . .
Graduate 100 24.7 Security SEC2 0826 | 1620 | 0.821 | 053
Others 35 8.6 (SEC) SEC3 0.780
Income (million VND) SEC4 0.746
& | From 10 lo under 15 52 22 PUT 0779
rom O unaer .
From 15 to 20 184 454 Usefulness PU2 0803 | 1oas | 0838 | 056
Over 20 91 22,5 (PU) PU3 0.792
Have you ever used VR/AR? PU4 0.833
5 | Yes 348 85.9
No 57 141 PEU2 0.917
Are you satisfied with VR/AR Easeofuse | PEU3 | 0912 | . | joos | 564
o | technology after using it? (PEV) PEU4 0.786
Yes 319 91.7 PEU5 0.721
No 29 8.3
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Variables Items Loading | C.A CR | AVE Table 3: Discriminant Validity Test
Perceived PEQ1 0.797 Items | INF | SYS | SEC PU PEU | PEQ | SAT
i PEQ2 0.838

qualty of a 0.812 | 0812 | 051 INF__ | 7.577
VRIAR PEQ3 | 0830 SYS | 0415 | 7.207
(PEQ) PEQ4 0.726 SEC 0.525 0.665 7.313

SAT1 0.761 - : :
Satisfaction SAT2 0.877 0735 | 0844 | o057 PU 0.448 | 0.428 | 0.578 | 7.513
(SAT) SAT3 0847 : : : PEU | 0.330 | 0.469 | 0.490 | 0.345 | 8.047

SAT4 0.800 PEQ 0.480 | 0.552 | 0.595 | 0.485 | 0.419 | 7.209

SAT 0.347 | 0.327 | 0.321 | 0.311 | 0.163 | 0.361 | 7.587

The results of the CFA analysis presented show that the
critical model is suitable because the general goodness-of-
fit indexes are: Chi-Square/df =1.881 (<3); GFI = 0.9 is
within the acceptable limits; CFI = 0.957 (>0.9); TLI =
0.951 (>0.9); RMSEA = 0.047 (<0.08) meets the
requirement (Figure 2).
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Figure 2: CFA Model

The results of the discriminant validity test are presented
in Table 3; the square root of AVE is larger than the
correlation value in the rows and columns. Therefore,
according to Fornell-Larcker criteria (Fornell & Larcker,
1981), the theoretical model's research concepts meet the
discriminant validity requirement.

4.3. Structural Model and Hypotheses Test

Seven hypotheses were developed to validate the
conceptual framework of the study. The results of the
analysis are presented in Figure 3. The overall fit values of
the model all meet technical requirements: GFI = 0.885
(smaller than the standard of 0.9 and within the acceptable
limits); TLI = 0.935 (>0.9); CFI = 0.943 (>0.9); RMSEA =
0.053 (<0.08) meets the requirements.
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Figure 3: Test Research Hypotheses Using SEM

Research results show that the factors of INF, SYS, SEC,
and PU have a positive impact on the PEQ, PEU has a
positive effect on the PU, and PEQ has a positive impact on
SAT (Table 4).
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Table 4: Regression Weights of Theoretical Relationships

Hyp | Relationship | Wei S.E C.R p Conclusion
H1 | INF > PEQ| 0.106 | 0.032 | 3.339 | *** Accepted
H2 |SYS > PEQ| 0.236 | 0.079 | 2.98 | 0.003 | Accepted
H3 |SEC > PEQ| 0.206 | 0.078 | 2.651 | 0.008 | Accepted
H4 | PU - PEQ| 0.138 | 0.042 | 3.276 | 0.001 | Accepted
H5 |PEU > PEQ| 0.046 | 0.034 | 1.329 | 0.184 | Rejected
H6 |[PEU > PU | 0.269 | 0.041 | 6.478 | *** Accepted
H7 |PEQ -> SAT | 0.521|0.085 | 6.115 | *** Accepted

5. Discussion

The results show that the attributes that affect VR/AR
perceived quality are in the same direction as information,
system, security, and usefulness, and ease of use affects
usefulness in the same direction. This pivotal test supports
previous studies (Dieck et al., 2016; Du et al., 2022; Jung et
al., 2015; Jung et al., 2016; Lee et al., 2020), which shows the
importance of VR/AR technology information system quality
on user perception in pre-trip experience.

Although the PEU factor does not directly affect the PEQ
factor, the regression weight value is 0.046, and the p-value
is 0.184 > 0.05, so hypothesis HS is rejected. This differs
from previous research results (Davis, 1989; Dieck et al.,
2016). However, PEU indirectly affects PEQ through the
intermediate role of the PU factor. Survey data show that
users between 31 and 40 account for the highest proportion,
at 52.3%. This indicates that in the context of virtual tourism
in Vietnam, young people do not have much difficulty
accessing new technology, so the ease-of-use factor plays a
vital role in the quality perception of users, especially the
younger generation.

The perceived quality of VR/AR is a significant
determinant of satisfaction, with a value of 0.521. This
critical test supports previous studies (Russo et al., 2019;
Sobarna, 2023; Zhu et al., 2023), affirming that users will be
satisfied if the system has good quality. This reiterates that
product quality, particularly in VR/AR, is pivotal in user
satisfaction. This study reinforces VR/AR's impact on
tourism and identifies critical factors influencing
satisfaction. Importantly, it empirically confirms the
effectiveness of using VR/AR in tourism. The findings
reveal a significant positive impact between VR/AR quality
and satisfaction.

Previous studies suggest enhancing perceived quality in
VR/AR systems can directly affect user satisfaction.
Managers can utilize these findings by improving service
quality, aligning AR experiences with customer values, and
creating engaging VR environments to improve user
satisfaction and loyalty (Wang et al., 2022). introduce a
model that examines the impacts of human value orientation
and consumption value on perceived AR values and

customer satisfaction. This research emphasizes the role of
human values in shaping user perceptions and satisfaction,
offering insights for managers to customize AR experiences
to align with customer values. Customers feel engaged in
real-world situations through VR services; their satisfaction
and purchase intentions increase in VR shopping contexts
(Lu & Hsiao, 2022). This implies that creating immersive
and engaging VR experiences can positively impact user
satisfaction. The results of this research contribute to
helping VR/AR technology developers evaluate products
and improve quality to give users an experience that
enhances realistic travel intentions, especially Vietnam
tourism.

6. Conclusions

As our research findings underscore, the quality of
VR/AR technology is a significant determinant of consumer
satisfaction. We have identified essential attributes of
VR/AR, including information, system, security, usefulness,
and ease of use, that directly impact the quality of VR/AR;
the ease of use influences the usefulness. The quality of
VR/AR, in turn, plays a pivotal role in shaping user
satisfaction. These findings emphasize the crucial role of
perceived VR/AR quality and satisfaction in boosting
destination intention and compelling users to plan their trips.
This research offers valuable insights for VR/AR product
manufacturers. It aids in evaluating user experience,
overcoming limitations, and leveraging the unique
advantages of innovative VR/AR tourism technology that
traditional technology lacks. It also significantly contributes
to the theoretical understanding of consumer behavior
toward innovative technology products in tourism,
providing actionable management implications for
manufacturers.

Besides academic and practical contributions, the study
has some limitations. The survey sample was small, so
representativeness was low. The study only surveyed users
between 18 and 60 in Ho Chi Minh City and Nha Trang City,
Vietnam, so the results only achieved a certain level of
reliability. Therefore, the following research direction will
expand the survey scope nationwide instead of only
surveying users in Ho Chi Minh City and Nha Trang.
Broaden the demographic range, such as a more diverse
survey age group, instead of limiting the age range to 18 to
60. The study expanded to investigate the factors that
influence travel intention instead of just examining the
factors that influence user satisfaction. This study only
considered technical factors and emotional states that
influence intention. As technology develops, other factors
will influence user intention.
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Appendix
Appendix 1: Instruments Development
Variables Instruments References
INF1: Timeliness of information
INF2: Relevance of information Dieck et al. (2016);
Information ; - - - : '
INF3: Attractiveness of information Sharma and Sharma
(INF) . - -
INF4: Provides accurate information (2019)
INF5: Provides complete information
SYS1: VR can be used to find information on travel destinations Dieck et al. (2016); Elci,
SYS2: Accuracy of the system Abubakar, llkan, Kolawole,
System ; — - and Lasisi (2017); Sharma
SYS3: Navigation Qualit
(SYS)  Navigation Quallty and Sharma (2019);
SYS4: Personalization according to interests Zheng, Zhao, and
SYS5: Has fast response to my requests Stylianou (2013)
SEC1: Smart tourism technologies protect my personal and sensitive information
Security SEC2: Smart tourism technologies respect my privacy and the safety of my transactions. C. Déanuigg,(ggf,?;lam,
(SEC) SEC3: Smart tourism technologies are trustworthy and reliable No and Kim (201'5)
SEC4: Smart tourism technologies adequate security to protect my personal information
PU1: Alternative to traditional visit
Usefulness PU2: Convenience of gathering information Dieck et al. (2016);
(PU) PU3: Using Mobile AR apps while traveling enables me to find the travel product easily Do et al. (2020)
PU4: Product information on Mobile AR apps while traveling is clear and understandable.
PEU1: Costs of effort
£ ] PEU2: Instructions needed to facilitate handling Dieck et al. (2016)
ase of use - - - ieck et al. ;
(PEU) PEUS3: Learning to use Mobile AR apps would be easy for me Do et al. (2020)
PEU4: It would be easy for me to become skillful at using Mobile AR apps
PEUS: | find the Mobile AR apps easy to use
. PEQ1: Manufacturer X provides us with high-quality products Bayraktar, Tatoglu,
Perceived Turkvil Del d
quality of PEQ2: Manufacturer X always satisfies our quality standards urkylimaz, Delen, an
VR/AR PEQ3: Manufact X Juct iabl Zaim (2012); Garvin and
PEQ : Manufacturer X's products are very reliable Quality (1984); Nguyen
( ) PEQ4: Appropriateness to intent of use and Nguyen (2011)
SAT1: | am satisfied with the quality of information provided by the AR
SAT2: | am satisfied with the visual interface design (such as graphics) of the AR Chung, Lee, Kim, and Koo
Satisfaction SAT3: The AR service makes my tourist experience more interestin (2018); Li, Song, and Guo,
(SAT) L / y perience 1 9 (2021); O, Fiore, and
SAT4: Using VR will help me choose my destination in a better and more comfortable way Jeoung (2007)
SAT5: | am satisfied with the system stability and speed of the AR




