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 INTRODUCTION 

irtual Reality (VR) is an interactive three-dimensional environment simulation generated by computer tech-
ology [ 1 ]. It allows the users to explore the effect of active imagination by creating a sense of presence in an
rtificial environment [ 2 , 3 ]. VR is an important technology that significantly impacts the tourism industry. It
ffers virtual tours of tourism attractions or landmark experiences using various kinds of VR viewers from a
ow cost such as Google Cardboard, or a high-end Head Mounted Device (HMD) like HTC Vive Cosmos. VR
as a unique ability to simulate a real-life environment [ 4 ] that brings many benefits to tourism [ 5 ]. Tourism is
ell known as one of the largest industries in the world [ 6 ], however, it dropped dramatically due to the global
andemic (Covid-19) during 2020 [ 7 ]. The use of VR in tourism can be beneficial not only as effective market-
ng [ 8 –10 ] but also as a substitute to actual trips [ 11 , 12 ] where there is a travel restriction (e.g., due to global
andemic) [ 13 ]. 
One potential benefit of VR in tourism is tourism promotion media [ 14 ] that help the potential tourist to get

 better-informed decision in a more realistic experience [ 11 , 15 ]. Several existing studies focus on observing
R usage in tourism and its influence on user behaviour intention. For example, the user’s intention to visit
 tourism destination will increase by the influence of the user’s sense of presence in the virtual environment
 16 –18 ], enjoyment during VR experience [ 19 ], absorptive experience [ 20 ], and authentic experience [ 21 ]. A
tudy by Wei et al. [ 18 ] concluded that the participant who has experienced a VR roller coaster at the theme
ark also found that a sense of presence leads to a greater user’s intention to recommend and revisit the tourism
estination. Additionally, experiencing VR influences the user to use VR again in the future [ 22 ]. While prior
tudies have made contributions to VR in tourism, this study identified research gaps. There is a need to study
ow VR quality and users’ personalities may influence users’ behavioural intentions. Our study is in line with the
uggestion from previous studies to explore the influence of personality [ 21 , 23 , 24 ] and the technology-related
ariables [ 23 ] on VR tourism usage. We believe that both system quality and the user’s personality play a role
n influencing potential visitors to visit the tourism destination and use VR as a decision tool. 

In light of the gaps as mentioned earlier in knowledge, this study aims to examine the effect of VR in tourism
rom a system quality perspective (information quality, interactivity, visual attractiveness) and the user’s per-
onality perspective (openness to experience, conscientiousness, social influence) toward the user’s behavioural
ntention. We designed a research model to show the relationship between constructs and conducted hypoth-
sis testing using Structural Equation Modeling (SEM) . The findings from this study contribute to a better
nderstanding of how VR usage might affect tourist behaviour intention. The study will also benefit the tourism
estination provider and VR developer to design a more focused VR content to represent the promoted tourism
estination. 

 THEORETICAL FOUNDATION 

his research aims to understand better the behavioural intention of using VR tourism by proposing and testing
 research model of the determinants of tourists’ attitudes and behavioural intentions. The Theory of Reasoned

ction (TRA) [ 25 ] provides a foundational structure for this model through the underlying principle linking
eople’s intentions and their behaviour. In TRA, it is stressed that attitude is a determinant of behavioural in-
ention, and this is represented in our research model. We develop a new research model by extending this basic
tructure in two key dimensions: system quality and user personality. We provide further theoretical develop-
ent for each of our hypothesized relationships in the following sections. 
Usability was the most gained interest to investigate within the user experience component, aside from tech-

ology adoption [ 26 ]. Usability is commonly described as the system’s ability to provide the condition for the
ser to perform a task with effectiveness, efficiency, and satisfaction to achieve a specific goal [ 27 ]. Jordan [ 28 ]
tated that usability is the attribute of a user’s interaction with a system with a specified task, that is that it may
e context dependent. Similarly, Brooke [ 29 ] stated that measuring effectiveness, efficiency, and satisfaction can
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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ary depending on the task and defined usability as the quality of appropriateness of a system to meet its purpose.
herefore, for our specialised research area in VR, it was necessary to contextualise the construct of usability. We
lso posit that several dimensions of VR system quality will influence the perceived usability of the environment.

Building on prior research, we believe that the success of VR as a tourism promotion tool will be influenced
y several dimensions of system quality: information quality, interactivity, and visual attractiveness, all of which
ay influence the system usability. Finally, we suggest that users’ personality traits, notably their openness to

xperience, conscientiousness, and social influence may shape their attitude toward using VR. The proposed
odel thus incorporates these three dimensions of users’ personality. 
Information quality refers to the degree of completeness and ease of understanding the provided informa-

ion [ 30 –32 ]. In most of the previous studies, information quality was found to influence ease of use [ 33 –35 ],
sefulness [ 34 –38 ], and satisfaction [ 39 , 40 ]. 
We defined interactivity as the interaction between virtual reality and users. Interactivity is the bidirectional

ow of information between the user and the VR system. Johnson et al. [ 41 ] identified interactivity as a reflection
f reciprocity, responsiveness, speed of response, and nonverbal information of the system. Gu et al. [ 42 ] found
hat the relationship between interactivity and usefulness was positively significant on the influence of mobile
nternet-based health service usage on word-of-mouth dissemination behaviour. Lowry et al. [ 94 ] found that
nteractivity directly predicted satisfaction in the context of website usage. 

In this study, visual attractiveness refers to a degree where the user senses the system aesthetically pleasing
o the user’s eyes [ 43 ]. Previous researchers confirmed that visual attractiveness would directly influence ease of
se and usefulness [ 44 , 45 ]. Therefore, we expect that the visual attractiveness of the VR system would enhance
sability. 
Despite the lack of clarity around the specific relationship between system quality and usability, we proposed

hat the various dimensions of system quality all positively influence usability. Therefore, we hypothesize that: 

H1a: Information quality positively influences usability. 
H1b: Interactivity positively influences usability. 
H1c: Visual attractiveness positively influences usability. 

Attitude refers to a person’s overall feeling of favourableness or unfavourableness toward an object’s stimulus
 25 ]. Several theories have suggested that the users (positive) experience with a system will influence their atti-
ude and thus lead to a desired behavioural outcome. For example, TAM [ 46 ] considers that usefulness and ease
f use affect the user’s attitude toward technology, leading to behavioural intention. A usable system meets the
ser’s requirements and reduces the cognitive effort related to system usage. There is a direct effect of usability
n attitude in website design studies [ 47 , 48 ]. Thus, there should be a link between usability and attitude toward
sing the VR system. Therefore, we hypothesize that: 

H2: Usability positively influences attitude. 

The Big Five model provides a well understood model that reflects personality traits in five dimensions, in-
luding openness to experience, conscientiousness, extraversion, agreeableness, and neuroticism [ 49 ]. Based on
rior work, two of these dimensions, conscientiousness and openness to experience, are potentially relevant in
his study area. Openness to experience indicates a degree of being curious and broad-minded. A person who
s open to experience tends to try new things [ 49 ]. People who score low on openness to experience tend to
e conventional in their behaviour. Although previous studies related to promotional technology [ 50 , 51 ] found
o significance on the relationship between openness to experience and attitude, we believe that openness to
xperience affects attitude since VR is a state-of-the-art technology that gives a new experience. Conscientious-
ess refers to the degree of being thoughtful, organized, and planful [ 52 ]. A high score on conscientiousness

ndicates a person who is disciplined and works according to a plan to achieve his/her goal. There is a previous
ACM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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Fig. 1. Research model. 
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ixed finding found on the correlation between conscientiousness and attitude. Zhang et al. [ 53 ] stated that
here was significant positive evidence that conscientiousness directly affects the attitude in the smartphone
ecycling context. In contrast, Chua and Chua [ 54 ] found a negative effect of conscientiousness on the attitude
oward Facebook. 

Finally, social influence refers to a person’s attitude and opinion as part of decision-making as a result of influ-
nce from referents they interact with [ 55 ]. Social influence affects attitude and is represented as subjective norm
n TRA [ 25 ], and Theory of Planned Behaviour (TPB) [ 56 ]. Numerous studies [ 57 –62 ] found a significant
ffect of social influence toward attitude, for instance, in the context of electronic government system adoption
 58 ], mobile payment adoption [ 59 ], and customer purchase intention via mobile app technology [ 62 ]. 

We propose that these aspects of personality positively influence the attitude of using VR. Therefore, we
ypothesize that: 

H3a: Openness to experience positively influences attitude. 
H3b: Conscientiousness positively influences attitude. 
H3c: Social influence positively influences attitude. 

In TPB [ 56 ], attitude is one of key component that leads to behavioural intention. The relationship of attitude
oward technology and behavioural intention is positively significant in many studies involving information
ystems [ 44 , 63 –67 ]. Taking consideration of the consistent results from previous studies, we hypothesize that: 

H4: Attitude positively influences intention to visit a tourism destination. 
H5: Attitude positively influences intention to use VR as a recommendation tool. 

Integrating the mentioned literature and hypotheses, we propose a research model for understanding how VR
sage in tourism influences toward behavioural intention (see Figure 1 ). 

 METHOD 

.1 VR Application Design and Features 

he virtual environment (see Figure 2 ) represents part of the Sangiran museum, a prehistorical museum in
urakarta, Indonesia. The immersive technology lab of Sebelas Maret University developed the VR application.
he VR was built by artificially generated three-dimensional objects using Unity software to resemble the actual
xhibit. The application was intended to give information about the exhibit and its displayed objects. 

During data collection, the participants used a BoboVR headset and a joystick to experience the virtual envi-
onment (see Figure 3 ). A smartphone was used to run the VR application and was placed inside the VR headset
ith built-in headphones. Participants can see the surrounding virtual environment with natural head movement

i.e., vertically, horizontally). 
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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Fig. 2. Sangiran museum VR application. 

Fig. 3. Participant experience VR during expo event. 
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.2 Experiment Design 

uring the VR experience, the participants explore the virtual environment from the first-person point of view
ithout any avatar. There are no non-playable characters within the VR environment. Participants’ movement

n the virtual environment was controlled by a joystick, including choosing any particular object they were
nterested in with the joystick’s button. As the users near to an object, they can access the information about
hat specific object. Some information was available as textual or in voice narrative form that can be heard from
he headphone. 
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Table 1. Construct’s Definition and Measurement Items 

Construct Definition Measurement items 
Information 

quality 

How the provided information in VR meets the user’s needs 
in terms of being understandable and adequate. 

[ 68 ] 

Interactivity The user’s interaction within the VR environment. It covers 
the action-response between input from the user and output 
from the system in real-time simulation. 

[ 69 ] 

Visual 
attractiveness 

How pleasant the visual element presented by VR is 
through the user’s visual perception. 

[ 44 ] 

Usability The degree of ease of use and effectiveness of use where 
specified users can use VR to effectively complete specific 
tasks, with efficiency, and satisfaction. 

[ 29 ] 

Openness to 

experience 
The degree of being imaginative, cultured, curious, original, 
broad-minded, and intelligent [ 52 ]. 

[ 70 ] 

Conscientiousness The degree of being thoughtful, organized, and planful [ 52 ]. [ 70 ] 
Social influence The influence of people whom someone interacts with that 

stimulates attitude and opinion. 
[ 71 ] 

Attitude A person’s general feeling of favourableness and 

unfavourableness toward VR. 
[ 72 ] 

Intention to visit The user’s intention to visit a tourism destination after 
experiencing VR tourism. 

[ 21 ] 

Intention to use The user’s intention to use VR technology as part of tourism 

destination recommendation in future travelling. 
[ 44 ] 
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.3 Experiment Setup 

his study applies a quantitative research design using a survey questionnaire for data collection. We collected
he data in September 2019 (prior to the Covid-19 global pandemic) during an expo in Surakarta, Indonesia. All
articipants were located in Indonesia and aged 18 or over. We conducted data collection by following a protocol.
irst, we approached random visitors at a prepared booth and asked if they were willing to participate in the
tudy. Then, we explained the project to each participant. Next, we mentioned the task that the participants
eeded to do during the VR experience. Later, we followed up by asking about their concerns. We then asked the
articipants to experience the VR for five minutes. Finally, we asked the participants to complete a questionnaire
bout the VR they just have experienced. 

.4 Measures 

he constructs measured were information quality, interactivity, visual attractiveness, openness to experience,
onscientiousness, social influence, usability, attitude, intention to visit, and intention to use. Measurement items
ere adopted from previous studies (see Table 1 ) and slightly reworded to adjust with the context of the study.

ome items include reversed statements to indicate the participants’ engagement toward the questionnaire.
able 2 provides a list of all the measurement items and their references. The items measured using 5-point
ikert scales from 1 “Strongly Disagree” to 5 “Strongly Agree”. The questionnaire included a set of questions
imed at the demographic profile of participants. As this study was conducted in Indonesia, the questionnaire
as translated into Bahasa Indonesia by a member of the research team who is a native speaker to ensure that the
easurement items have a similar meaning to the original language. The initial questionnaire was pilot tested
ith several expert people, and some minor changes were undertaken based on the feedback to improve the
uestionnaire. 
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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Table 2. Construct’s Measurement Items 

Construct 
Cronbach’s 

Alpha Code Items 
Factor 

loading 

Information Quality 
(Adapted from [ 68 ]) 

0.899 IQ1 
IQ2 
IQ3 

It is easy to interpret what the information means. 
This information is easy to understand. 
The meaning of the information is difficult to understand. (R) 

0.86 
0.85 
0.82 

Interactivity 
(Adapted from [ 69 ]) 

0.809 IN1 While using the Virtual Reality, my actions decided the kind 
of experiences I got. 

0.62 

IN2 The Virtual Reality processed my action very quickly. 0.65 

IN3 I was able to obtain the information I wanted without any 
delay. 

0.85 

IN4 When I clicked on the objects, I felt I was getting 
instantaneous information. 

0.81 

Visual Attractiveness 
(Adapted from [ 44 ]) 

0.838 VA1 The tourism destination as seen through the Virtual Reality 
application is visually appealing. 

0.82 

VA2 I felt the tourism destination as seen through the Virtual 
Reality application shows attention to design detail. 

0.90 

VA3 The tourism destination environment as seen through the 
Virtual Reality application provided a way for users to easily 
experience it. 

0.69 

Openness to 
Experience [ 70 ] 

0.878 
OE1 
OE2 
OE3 
OE4 
OE5 
OE6 
OE7 
OE8 

I see myself as someone who . . . 
. . . is inventive. 
. . . is original, always comes up with new ideas. 
. . . values artistic and aesthetic experiences. 
. . . has an active imagination. 
. . . likes to reflect and play with ideas. 
. . . is sophisticated in art, music, or literature. 
. . . is ingenious and a deep thinker. 
. . . is curious about many different things. 

0.75 
0.78 
0.71 
0.71 
0.70 
0.67 
0.77 
0.65 

Conscientiousness 
[ 70 ] 

0.816 
CO1 
CO2 
CO3 
CO4 
CO5 

I see myself as someone who . . . 
. . . works in detail. 
. . . does things efficiently. 
. . . makes plans and follows through with them. 
. . . is a reliable worker. 
. . . keeps working until the task is finished. 

0.75 
0.76 
0.71 
0.72 
0.76 

Social Influence 
(Adapted from [ 71 ]) 

0.987 
SI1 
SI2 
SI3 

I would like to experience Virtual Reality that. . . 
. . . I have heard about from family/friends/co-workers. 
. . . is popular among my family/friends/co-workers. 
. . . has been recommended by family/friends/co-workers. 

0.95 
0.99 
0.98 

Usability 0.751 US1 I found the Virtual Reality unnecessarily complex. (R) 0.80 

(Adapted from [ 29 ]) US2 I think that I would need the support of a technical person to 
be able to use this Virtual Reality. (R) 

0.75 

US3 I thought there was too much inconsistency in this Virtual 
Reality. (R) 

0.68 

US4 I found the Virtual Reality is very cumbersome to use. (R) 0.72 

Attitude 
(Adapted from [ 72 ]) 

0.813 AT1 
AT2 
AT3 
AT4 

Using the Virtual Reality is a good idea. 
Using Virtual Reality is a foolish idea. (R) 
I like the idea of using the Virtual Reality. 
Using the Virtual Reality is unpleasant. (R) 

0.65 
0.87 
0.79 
0.83 

(Continued ) 

ACM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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Table 2. Continued 

Construct Cronbach’s 
Alpha 

Code Items Factor 
loading 

Intention to Visit 
(Adapted from [ 21 ]) 

0.934 IV1 I am planning to visit the place that I observed in the 
tourism-related Virtual Reality activity. 

0.80 

IV2 I intend to visit the place that I saw in the tourism-related 
Virtual Reality activity in near future. 

0.84 

IV3 I am willing to visit the place that I saw in the tourism-related 
Virtual Reality activity soon. 

0.85 

IV4 I intend to invest money and time to visit the place that I 
observed in the Virtual Reality tourism. 

0.84 

Intention to Use 
(Adapted from [ 44 ]) 

0.984 IU1 I intend to use the Virtual Reality for getting information 

about tourism destination in the future. 
0.75 

IU2 I predict I would use the Virtual Reality for getting 
information about tourism destination in the future. 

0.74 

IU3 I plan to use the Virtual Reality for getting information about 
tourism destination in the future. 

0.74 

Note: (R) indicates reversed items. 
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.5 Data Screening 

e began the data analysis phase with data screening by identifying missing data and any not-fully engaged
articipants to improve data quality. First, we eliminate any record with missing values of more than 10% to
void statistical analysis bias [ 73 ]. Second, we also eliminate any record with a standard deviation of less than
.50 as it indicates unengaged responses [ 74 ]. This yielded a usable sample of 218 valid responses. 

 ANALYSIS AND RESULTS 

here were 64.7% male and 35.3% female responses. The majority of the participants were between the ages of
8-25 (78%). One hundred thirty-eight participants (36.7%) had previous experience with VR in the past. This is
ummarized in Table 3 . Data normality can be confirmed with all variables’ skewness value outside the ±2 range
 75 ] and no kurtosis value considered as problematic ( > 10 [ 76 ]). This study utilized the SEM approach to test
he proposed research model (see Figure 1 ). SEM is a statistical methodology that takes the hypothesis-testing
pproach to test a causal process based on prior theory [ 76 , 77 ]. The model represents theory as related constructs
easured with observed construct items [ 78 ]. In applying SEM, the relationship between latent variables and

heir measures are estimated for validity and reliability before analysing the structural model to test the latent
ariables’ relationship [ 79 ]. Therefore, we utilized Exploratory Factor Analysis (EFA) and Confirmatory

actor Analysis (CFA) prior hypotheses testing using the structural model. We analysed the data using IBM
PSS Statistics version 26 for performing EFA. We chose covariance-based SEM by utilizing IBM SPSS Amos
ersion 26 for performing both CFA and structural model analysis for hypothesis testing. 

The mean level of the constructs is above neutral. Nine constructs had an average between 3 and 4, while
ttitude has a mean value of more than 4. This suggests that respondents generally had a positive attitude toward
sing VR (4.2/5). Moreover, usability is slightly above neutral (3.3/5), suggesting that respondents believe that
he VR meets some usability elements. These findings are summarized in Table 4 . 

.1 Exploratory Factor Analysis 

e conducted EFA with Principal Component Analysis extraction and the Promax rotation method. The analysis
ndicated ten factors (see Table 2 ) after excluding items that did not load sufficiently. The Kaiser-Meyer-Olkin

KMO) and Bartlett’s test for sampling adequacy indicated as significant with a value more than 0.50 (KMO =

.80, p = 0.000) indicates the data is proper for further analysis [ 79 ]. Another indication of sample adequacy is the
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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Table 3. Background Profile of Participants 

Characteristic 
Frequency 

n = 218 % 

Gender 
Male 
Female 

141 
77 

64.7 
35.3 

Age 
18–25 
26–35 
36–45 
46–55 
56–64 
65 or older 

170 
32 
12 
3 
0 
1 

78.0 
14.7 
5.5 
1.4 
0.0 
0.5 

Occupation 

Employed 

Unemployed 

Retired 

Student 
Housewife/husband 

72 
22 
1 

121 
2 

33.0 
10.1 
0.5 
55.5 
0.9 

Highest Education 

Primary school 
Secondary school 
Vocational school 
Bachelor’s degree 
Postgraduate degree 
Doctoral degree 

8 
46 
100 
57 
6 
1 

3.7 
21.1 
45.9 
26.1 
2.8 
0.5 

Previous experience with VR 

Yes 
No 

138 
80 

63.3 
36.7 

Table 4. Descriptive Statistics 

Construct Minimum Maximum Mean SD CR 

Information quality 1.00 5.00 3.93 0.50 0.90 
Interactivity 1.00 5.00 3.75 0.52 0.81 
Visual attractiveness 1.00 5.00 3.87 0.54 0.84 
Openness to experience 2.00 5.00 3.73 0.53 0.88 
Conscientiousness 2.00 5.00 3.84 0.47 0.82 
Social influence 2.00 5.00 3.76 0.66 0.99 
Usability 1.00 5.00 3.30 0.71 0.75 
Attitude 2.75 5.00 4.22 0.57 0.81 
Intention to visit 1.50 5.00 3.50 0.73 0.93 
Intention to use 2.00 5.00 3.72 0.70 0.98 

ACM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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Fig. 4. Structural model result. *p < .05, **p < .01, ***p < .001. 
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xtracted communalities where all the items’ communalities were above 0.50 [ 79 ]. Ten factors were recognized
uring this stage, with eigenvalues > 1 and 72.5% of the total variance. The factors also proved both convergent
nd discriminant validity where no strong cross-loading between items ( > 0.3) and the average factor loadings
ere more than 0.70 in the pattern matrix [ 79 ]. Reliability is the last validation criterion for an EFA. Cronbach’s
lpha value for each factor (see Table 2 ) was more than the minimum value of 0.70, indicating good reliability

 79 ]. 
Before evaluating the model, we conducted two Common Method Bias (CMB) tests to examine if method

ias was a potential concern for inflating or deflating the relationships between observed variables. All measure-
ent items from the respondent were collected simultaneously, indicating potential sources of common method

ias [ 80 ]. We identified CMB using two methods. First, the obtained result of Harman’s one-factor test was
4.92%. The value was below 50%, which suggests that the data was not affected by CMB. Second, we calculated
he Variable Inflation Factor (VIF) to detect method bias. All VIF values are less than the threshold ( < 3.3 [ 81 ]),
hich indicated that the model was free of method bias. 

.2 Confirmatory Factor Analysis 

ext, we performed CFA to confirm the extracted factor structure in the EFA. To ensure the quality criteria for va-
idity and reliability, one item was dropped since its value was below 0.50 [ 79 ]. Convergent validity was assessed
sing Average Variance Extracted (AVE) and the Composite Reliability (CR) values, while discriminant
alidity used the Fornell-Larcker criterion [ 82 ] and Heterotrait-Monotrait (HTMT) ratio [ 83 ]. Table 5 lists the
nalysis results. The AVE should be more than 0.50 with CR greater than 0.70 to meet convergent validity [ 79 ].
his study applied plugins for AMOS [ 84 ] to calculate those values. Although two factors have AVE slightly
elow 0.50, the convergent validity can be considered adequate based on CR alone since AVE is stricter than CR
 85 ]. Discriminant validity was established by assessing the Fornell-Larcker criterion, where each construct’s
VE’s square root was greater than its correlations with other constructs. 
Moreover, the HTMT analysis supports discriminant validity. The shared HTMT value was above the recom-
ended threshold of 0.90 [ 83 ]. Finally, the results show that the CFA model’s ten factors have a goodness of fit

 χ2/df = 1.91, CFI = 0.91, SRMR = 0.05, RMSEA = 0.07) within acceptable criteria [ 79 ]. 

.3 Structural Model and Hypothesis Testing 

fter CFA completion, we specified and examined the causal model. The structural model results are illustrated
n Figure 4 , including the path coefficients and its significance. The fit indices of the structural model ( χ2/df =
.93, CFI = 0.90, SRMR = 0.07, RMSEA = 0.06) indicate a good model [ 79 ]. H1a and H1b were not supported
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ince information quality was positively associated with usability but not significant ( β = 0.15, p > 0.05), while
he direct effect between interactivity and usability was inversely related and not significant ( β = −0.21, p >
.05). The relationship between visual attractiveness and usability was positive and statistically significant ( β
 0.38, p < 0.001), supporting H1c. The results showed that its predictors accounted for 14% of the variation in
sability. 
Further analysis shows that usability positively influences user’s attitudes giving support H2 ( β = 0.36, p
 0.001). Additionally, 39% of the variation in attitude was explained by its predictors. As predicted by H3a
nd H3c, both openness to experience ( β = 0.23, p < 0.05) and social influence ( β = 0.25, p < 0.001) have a
ignificant positive effect on attitude. However, H3b was not supported indicating that conscientiousness was
ot significantly correlated to the attitude using the VR significant ( β = 0.08, p > 0.05). The direct effect of the
aths from attitude to both intention to visit ( β = 0.21, p < 0.01) and intention to use ( β = 0.36, p < 0.01) were
ositive and significant, supporting H4 and H5, respectively. Finally, 33% of the variation is intention to visit. At
he same time, 53% of the variation in the intention to use were accounted for by its predictor. 

 DISCUSSION 

he current study found that only visual attractiveness (from the system quality perspective) affects usability.
nother important finding was that both openness to experience and social influence are two factors from the
ser’s personality that influence the user’s attitude toward using VR. The results also support the claim that the
ser’s attitude toward VR impacts their behavioural intention. This study reveals that 7 (out of 10) hypotheses
ere supported. Further, the findings cannot be generalised to the entire population. More than 75% of the
articipants fell in the 18–25 years of age group. Therefore, people in this group might be considered technology-
av v y, whereas the older generation might not. In addition, people in the 18–25 age range might be considered
he right target audience for using VR in tourism. 

This study argues that the system quality (information quality, interactivity, and visual attractiveness) influ-
nces usability. Usability covers usefulness, ease of use, and satisfaction [ 86 ]. We found that visual attractiveness
as a strong and positive influence on usability. The result is in line with those of previous studies on virtual
orlds [ 87 ], AR [ 88 ], and learning management systems [ 45 ]. If the user feels the VR has sufficient visual aes-

hetic this can ultimately influence VR usage. This supports the prior finding that visual attractiveness is one
rucial factor in enhancing the overall tourism experience [ 89 , 90 ]. In addition, Dehghani et al. [ 91 ] stated that
heir study participants indicated visual appearance as one of the main concerns using VR. Modern VR technol-
gy uses 360 ° panorama images or video to represent the actual destination as realistically as possible compared
o a computer-generated virtual environment. 

This study found that the other two dimensions of system quality were not significant determinants of usabil-
ty. First, information quality did show a positive effect on usability, although it is not statistically significant.
he result suggested that information quality was not statistically related to usability. This unexpected result

s in contrast with a prior study by Shatnawi and Algharabat [ 92 ], where they found that information quality
as positive influence toward usability in website usage context. Further, the authors stated that information
uality was the most significant factor predicting usability. A viable explanation of the insignificant relation-
hip between information quality and usability in this study could be either the volume of or the way that the
nformation is presented. Typically, websites contain rich information, primarily textual in nature. VR, on the
ther hand, emphasizes viewing the virtual environment rather than finding specific information. Users might
ave preferences for either sound, visual or textual media when performing information seeking tasks, and in
ebsite studies may associate these factors with information quality. On the other hand, in the VR environ-
ent, the users have a more consistent experience, which is heavily geared toward the visual imagery. As such,

hese dimensions of information quality may not be directly comparable with prior studies. Furthermore, the
ean levels of information quality in our study were high (3.93/5) raising the possibility that this generally

igh construct value may have attenuated the correlations examined in our model testing [ 93 ]. These findings
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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ighlight the need for future work to be contextualised in the VR environment, and for future studies to consider
 wider range of experimental materials to better understand the role of user perceptions. The purpose of VR
sage should also be considered. VR as a promotion tool might focus on answering users’ expectations like why
hey need to visit the destination, how to get there, or when is the right time to visit the destination. It might
e different for VR as a learning tool or part of actual visitation that might focus on each specific virtual object.
hether the information is being presented in textual, visual, or sound media, the information delivery must be

traightforward and sufficient to the user need. 
Second, we also did not find the hypothesized relationship between interactivity within the virtual environ-
ent and usability. This contradicted previous studies on website [ 94 ] and mobile internet-based health service

 42 ] usage. Once again, a possible explanation for the result is found in the differing levels of interactivity found
n the various studies. Websites are typically low in interactivity as compared to a VR experience. Therefore, if
his study had a wider range of materials, including some fewer interactive ones (i.e., simple website), then a
uller comparison could have been made. It is also possible that since users are accustomed to low interactivity
and were primed for this as they accessed the experimental materials via the web), that they could have felt
verloaded, and their experience was not positively influenced by this extra information. This is a promising
rea for continued research as it raises the question whether it is possible for a system to have too much realism
nd interactivity. Results might also be different if the user goals were directly aligned with interactivity – for
nstance if they were using VR as a learning tool, or as a replacement for physical travel. The more users en-
age in an activity; the more immersed the users interact with the virtual environment by avoiding unnecessary
nformation [ 95 ]. 

We found significant positive evidence from the relationship between openness to experience or social influ-
nce toward attitude from the user’s personality perspective. Interestingly, there is a significant positive corre-
ation between openness to experience and attitude found in this study compared with previous studies’ results
 50 , 51 ]. This study’s result is as expected since an individual who tends to score high on openness to experi-
nce is likely to be more open-minded and willing to try new things. Several studies [ 57 –62 , 96 ] also support
he significant positive correlation between social influence and attitude toward using VR. This study’s possible
xplanation is that since this study took place in Indonesia, which has a high level of collectivistic culture, in-
icating a characteristic where individuals integrate into a solid and cohesive group to possess a strong group
ond consciousness [ 97 ]. 
On the other hand, this study has been unable to demonstrate a significant relationship between conscien-

iousness and attitude despite the positive direction of the correlation. This might be that highly conscientious
ndividuals have the same general attitudes toward using VR as the rest of the study population. Though, we
ad anticipated that individuals with a high score on conscientiousness may tend to plan their tourism trips as
hey are more organized in achieving goals [ 98 ]. The result is in contrast with a study [ 53 ] where they found
 statistically significant positive relationship between conscientiousness and attitude in smartphone recycling
ntention context. A significant negative result was in a study [ 54 ] in social networking sites usage. However, it
s understandable since individuals with high conscientiousness scores tend to avoid using social media to avoid
istraction. The mixed findings from prior work once again highlight that both studies and findings are to be
ontextualised to a specific environment and may not be easily generalisable to a new interaction medium such
s VR. Our study therefore sets the scene for further investigations and ongoing research to fully understand the
mplications of this growing area of technology. 

The present study also confirms a significant causal relationship between usability and attitude. The positive
elationship is consistent with previous studies’ findings [ 48 , 99 ]. This study also attempted to assume that the
sers’ attitude toward VR tourism influences their intention to use VR and intention to visit tourism destinations.
ur findings agree with prior studies that found statistically positive significant evidence between user’s attitude

oward intention to use [ 44 , 63 –67 ] and intention to visit [ 44 ]. 
ACM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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.1 Theoretical Implications 

his study provides a comprehensive insight into understanding the influences of social and usability dimensions
hen using VR as a tool for tourism trip decision-making. We highlight how factors from system quality and
ser’s personality perspective impact the potential visitor’s behavioural intention. To our knowledge, there is a

ack of empirical studies which include personality traits on VR for tourism promotion. Our results also highlight
hat finding cannot be easily generalised from prior work, and that direct study in the area of VR is necessary.
his study’s initial assumptions support the idea that users’ personalities influence the attitude toward using
R, leading to their intention to use VR and visit the tourism destination. Additionally, we contributed to under-

tanding users’ behavioural intention from three aspects of quality: information quality, interactivity, and visual
ttractiveness. Visual attractiveness is a strong effect determinant for the success of VR usage. Visual presenta-
ion in VR content must reflect the tourism destination’s real-world conditions to accommodate information to
upport actual visitation decisions. 

.2 Practical Implications 

here are few possibilities of how the findings can be manifested in using VR for tourism areas. One significant
nding from this study is visual attractiveness. The relevance of this dimension is even observed in direct reports
rom VR users. For example, the National Geographic Explore VR app designed for Oculus HMD is produced
y a well-known organisation and targets a high-end VR platform. When reviewing user feedback and rankings
 100 ], it can commonly be seen that visual attractiveness has been identified as the exciting aspect of the app by
nd-users. Similarly, although our study did not yield a significant link between interactivity and behavioural
ntention, user reviews also commonly note that the VR app was interactive enough for their needs. This suggests
 direct practical application of our findings as we study aspects which are understood and sought out by end-
sers. Ultimately, interactivity within the VR content might be preferable rather than no interactivity at all. 
In this age of travel restrictions, virtual and online experiences have also grown exponentially. A platform

uch as The Conqueror [ 101 ] offers users a range of journey challenges (e.g., trip to Mount Fuji, Mount Kili-
anjaro, Grand Canyon) while at the same time experiencing virtual experiences of key milestones on the trip.
pplications of this nature might attract funding from tourism providers if they directly promote the destina-

ion by advancing the virtual experience (i.e., cultural heritage site). Interestingly, the above-mentioned platform
everages other dimensions found in our model for its success. For example, The Conqueror leverages the social
nfluence dimension by enabling the user to team up with the others to complete the challenge. There is excel-
ent potential for this kind of application to flourish and further develop if they can develop the social network
ithin the application to allow finding travelling partners worldwide to complete the challenge. As the number
f users grows, it gives an ample opportunity to improve the VR aspects of the application to promote tourism. 

 LIMITATIONS AND FUTURE RESEARCH 

here are some limitations of this study that should be noted. First, the participants’ geographical location is from
ndonesia and specific to one tourism destination (i.e., Sangiran museum). The results cannot be generalized
o represent the entire population or other tourism destinations. Future research should thus implement the
esearch model on populations from different geographical locations, cultures, and tourism destinations. Second,
his study was conducted before the global pandemic (Covid-19). In many countries, the travel restrictions policy
ight change the way people trip for tourism purposes and see VR as an alternative to experience tourism travel
ithout leaving home. Future studies of VR in tourism should compare how people use VR for tourism before

nd after the global pandemic. 
Furthermore, the future study might examine VR as a tool for tourism travel replacement. Third, the virtual

nvironment of VR for tourism promotion should represent the actual condition of the tourism destination.
herefore, future studies might include comparing computer-generated content and 360 ° technology and their

nfluence on visiting the tourism destination. 
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 
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 CONCLUSION 

o sum up, this study evaluated how system quality and user’s personality in VR usage might influence be-
avioural intention. We developed a research model to test the hypotheses. We found that the visual presenta-
ion of the tourism destination in a VR system influences the user’s behavioural intention. Although the study
ndings showed that user’s openness to experience and social influence correlates with behavioural intention,
e cannot prove the correlation between conscientiousness and the attitude to use VR. VR is a growing industry

nd offers many benefits, especially tourism. However, there is a risk that if the VR developers do not develop
igh-quality VR content, the users might give up on the whole idea of VR technology. As a result, it will threaten
oth VR and the tourism industry. 

ISCLOSURE STATEMENT 

o potential competing interest was reported by the authors. 

EFERENCES 

[1] Steve Bryson. 2020. Virtual reality: Definition and requirements. Retrieved May 12, 2021 from https://w w w.nas.nasa.gov/Software/

V W T/vr.html . 

[2] Aliane Loureiro Krassmann, Alex Eder da Rocha Mazzuco, Miguel Melo, Maximino Bessa, and Magda Bercht. 2020. Usability and

sense of presence in virtual worlds for distance education: A case study with virtual reality experts. In 12th International Conference

on Computer Supported Education . 155–162. DOI: https://doi.org/10.5220/0009350401550162 

[3] Yoonhyuk Jung. 2008. Influence of sense of presence on intention to participate in a virtual community. In Proceedings of the 41st Annual

Hawaii International Conference on System Sciences (HICSS 2008) . Waikoloa. IEEE, 325–325. DOI: https://doi.org/10.1109/HICSS.2008.

200 

[4] Eugene Ch’ng, Yue Li, Shengdan Cai, and Fui-Theng Leow. 2020. The effects of VR environments on the acceptance, experience, and

expectations of cultural heritage learning. Journal on Computing and Cultural Heritage 13, 1. DOI: https://doi.org/10.1145/3352933 

[5] Mafkereseb K. Bekele, Roberto Pierdicca, Emanuele Frontoni, Eva S. Malinverni, and James Gain. 2018. A survey of augmented, virtual,

and mixed reality for cultural heritage. Journal on Computing and Cultural Heritage 11, 2 (2008), 1–36. DOI: https://doi.org/10.1145/

3145534 

[6] United Nations World Tourism Organization. 2019. International Tourism Highlights, 2019 edition . (2019). Retrieved June 27, 2021 from

https://w w w.e-unwto.org/doi/abs/10.18111/9789284421152 . 

[7] Tourism Research Australia. 2020. International visitor survey results December 2020. Retrieved June 17, 2021 from https:

//w w w.tra.gov.au/data- and- research/reports/international- visitor- survey- results- december- 2020/international- visitor- survey- 

results- december- 2020 . 

[8] Yu Chih Huang, Kenneth F. Backman, Sheila J. Backman, and Lan Lan Chang. 2016. Exploring the implications of virtual reality

technology in tourism marketing: An integrated research framework. International Journal of Tourism Research 18, 2 (2016), 116–128.

DOI: https://doi.org/10.1002/jtr.2038 

[9] Paul Williams and J. S. Perry Hobson. 1995. Virtual reality and tourism: Fact or fantasy? Tourism Management 16, 6 (1995), 423–427.

DOI: https://doi.org/10.1016/0261- 5177(95)00050- X 

[10] Alistair Williams. 2006. Tourism and hospitality marketing: Fantasy, feeling and fun. International Journal of Contemporary Hospitality

Management 18, 6 (2006), 482–495. DOI: https://doi.org/10.1108/09596110610681520 

[11] Roger Cheong. 1995. The virtual threat to travel and tourism. Tourism Management 16, 6 (1995), 417–422. DOI: https://doi.org/10.1016/

0261- 5177(95)00049- T 

[12] Silvia Sussmann and Hugo Vanhegan. 2000. Virtual reality and the tourism product: Substitution or complement? In European Con-

ference on Information Systems . http://aisel.aisnet.org/ecis2000/117 . 

[13] Eko Harry Pratisto, Nik Thompson, and Vidyasagar Potdar. 2022. Immersive technologies for tourism: A systematic review. Informa-

tion Technology & Tourism 24, 2 (2022), 181–219. DOI: https://doi.org/10.1007/s40558- 022- 00228- 7 

[14] Daniel A. Guttentag. 2010. Virtual reality: Applications and implications for tourism. Tourism Management 31, 5 (2010), 637–651.

DOI: https://doi.org/10.1016/j.tourman.2009.07.003 

[15] J. S. Perry Hobson and A. Paul Williams. 1995. Virtual reality: A new horizon for the tourism industry. Journal of Vacation Marketing

1, 2 (1995), 124–135. DOI: https://doi.org/10.1177/135676679500100202 

[16] Iis P. Tussyadiah, Dan Wang, Timothy H. Jung, and Mandy C. Tom Dieck. 2018. Virtual reality, presence, and attitude change: Empirical

evidence from tourism. Tourism Management 66 (2018), 140–154. DOI: https://doi.org/10.1016/j.tourman.2017.12.003 

[17] Kai Israel, Christopher Zerres, and Dieter K. Tscheulin. 2019. Presenting hotels in virtual reality: Does it influence the booking inten-

tion? Journal of Hospitality and Tourism Technology 10, 3 (2019), 443–463. DOI: https://doi.org/10.1108/JHTT- 03- 2018- 0020 
ACM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 

https://www.nas.nasa.gov/Software/VWT/vr.html
https://www.nas.nasa.gov/Software/VWT/vr.html
https://doi.org/10.5220/0009350401550162
https://doi.org/10.1109/HICSS.2008.200
https://doi.org/10.1109/HICSS.2008.200
https://doi.org/10.1145/3352933
https://doi.org/10.1145/3145534
https://doi.org/10.1145/3145534
https://www.e-unwto.org/doi/abs/10.18111/9789284421152
https://www.tra.gov.au/data-and-research/reports/international-visitor-survey-results-december-2020/international-visitor-survey-results-december-2020
https://www.tra.gov.au/data-and-research/reports/international-visitor-survey-results-december-2020/international-visitor-survey-results-december-2020
https://www.tra.gov.au/data-and-research/reports/international-visitor-survey-results-december-2020/international-visitor-survey-results-december-2020
https://doi.org/10.1002/jtr.2038
https://doi.org/10.1016/0261-5177(95)00050-X
https://doi.org/10.1108/09596110610681520
https://doi.org/10.1016/0261-5177(95)00049-T
https://doi.org/10.1016/0261-5177(95)00049-T
http://aisel.aisnet.org/ecis2000/117
https://doi.org/10.1007/s40558-022-00228-7
https://doi.org/10.1016/j.tourman.2009.07.003
https://doi.org/10.1177/135676679500100202
https://doi.org/10.1016/j.tourman.2017.12.003
https://doi.org/10.1108/JHTT-03-2018-0020


33:16 • E. H. Pratisto et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A

[18] Wei Wei, Ruoxi Qi, and Lu Zhang. 2019. Effects of virtual reality on theme park visitors’ experience and behaviors: A presence

perspective. Tourism Management 71 (2019), 282–293. DOI: https://doi.org/10.1016/j.tourman.2018.10.024 

[19] Tao Li and Yun Chen. 2019. Will virtual reality be a double-edged sword? Exploring the moderation effects of the expected enjoyment

of a destination on travel intention. Journal of Destination Marketing & Management 12 (2019), 15–26. DOI: https://doi.org/10.1016/j.

jdmm.2019.02.003 

[20] Hyunae Lee, Timothy Hyungsoo Jung, M. Claudia Tom Dieck, and Namho Chung. 2019. Experiencing immersive virtual reality in

museums. Information & Management 57, 5 (2019), DOI: https://doi.org/10.1016/j.im.2019.103229 

[21] Myung Ja Kim, Choong-Ki Lee, and Timothy Jung. 2020. Exploring consumer behavior in virtual reality tourism using an extended

stimulus-organism-response model. Journal of Travel Research 59, 1 (2020), 69–89. DOI: https://doi.org/10.1177/0047287518818915 

[22] Elmedin Selmanović et al. 2020. Improving accessibility to intangible cultural heritage preservation using virtual reality. Journal on

Computing and Cultural Heritage 13, 2 (2020), Article 13. DOI: https://doi.org/10.1145/3377143 

[23] Luisa Errichiello, Roberto Micera, Marcello Atzeni, and Giacomo Del Chiappa. 2019. Exploring the implications of wearable virtual

reality technology for museum visitors’ experience: A cluster analysis. International Journal of Tourism Research 21, 5 (2019), 590–605.

DOI: https://doi.org/10.1002/jtr.2283 

[24] Carlos Flavián, Sergio Ibáñez-Sánchez, and Carlos Orús. 2019. Integrating virtual reality devices into the body: Effects of technological

embodiment on customer engagement and behavioral intentions toward the destination. Journal of Travel & Tourism Marketing 36, 7

(2019), 847–863. DOI: https://doi.org/10.1080/10548408.2019.1618781 

[25] Martin Fishbein and Icek Ajzen. 1975. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research . Addison-Wesley

Pub. Co., Canada. 

[26] Henna Mäkinen, Elina Haavisto, Sara Havola, and Jaana-Maija Koivisto. 2020. User experiences of virtual reality technologies for

healthcare in learning: An integrative review. Behaviour & Information Technology (2020), 1–17. DOI: https://doi.org/10.1080/0144929X.

2020.1788162 

[27] International Organization for Standardization. 2018. Ergonomics of human-system interaction – part 11: Usability: Definitions and

concepts. ISO 9241-11:2018. https://w w w.iso.org/standard/63500.html . 

[28] Patrick W. Jordan. 2002. An Introduction to Usability . CRC Press, Florida. 

[29] John Brooke. 1996. SUS-a quick and dirty usability scale. In Usability Evaluation in Industry , Patrick W. Jordan, Bruce Thomas, Bernard

A. Weerdmeester, and Ian L. McClelland (Eds.). Taylor & Francis Ltd, London, 189–194. https://w w w.taylorfrancis.com/chapters/edit/

10.1201/9781498710411- 35/sus- quick- dirty- usability- scale- john- brooke . 

[30] James E. Bailey and Sammy W. Pearson. 1983. Development of a tool for measuring and analyzing computer user satisfaction. Man-

agement Science 29, 5 (1983), 530. DOI: https://doi.org/10.1287/mnsc.29.5.530 

[31] Mo A. Mahmood and Jeanette N. Medewitz. 1985. Impact of design methods on decision support systems success: An empirical

assessment. Information & Management 9, 3 (1985), 137–151. DOI: https://doi.org/10.1016/0378- 7206(85)90010- 2 

[32] Ananth Srinivasan. 1985. Alternative measures of system effectiveness: Associations and implications. MIS Quarterly 9, 3 (1985), 243–

253. DOI: https://doi.org/10.2307/248951 

[33] Jiabao Lin, Shuang Xiao, and Yuzhi Cao. 2010. Predicting and explaining the adoption of mobile banking. In Annual Conference of

China Institute of Communications . SCI Guangzhou, 421–424. 

[34] Haitham Alshibly. 2011. An extended TAM model to evaluate user’s acceptance of electronic cheque clearing systems at Jordanian

commercial banks. Australian Journal of Basic and Applied Sciences 5 (2011), 147–156. http://w w w.ajbasweb.com/old/ajbas/2011/147-

156.pdf. 

[35] Kao Rui-Hsin and Chen-Tai Lin. 2018. The usage intention of e-learning for police education and training. Policing: An International

Journal 41, 1 (2018), 98–112. DOI: https://doi.org/10.1108/PIJPSM- 10- 2016- 0157 

[36] Ehsan Abedi, Davood Ghorbanzadeh, and Atena Rahehagh. 2019. Influence of eWOM information on consumers’ behavioral intentions

in mobile social networks: Evidence of Iran. Journal of Advances in Management Research 17, 1 (2019), 84–109. DOI: https://doi.org/10.

1108/JAMR- 04- 2019- 0058 

[37] Chien-Wen Chen and Serhan Demirci. 2019. Factors affecting mobile shoppers’ continuation intention of coffee shop online store: A

perspective on consumer tolerance. International Journal of Electronic Commerce Studies 10, 2 (2019), 203–238. DOI: https://doi.org/10.

7903/ijecs.1729 

[38] Ida Tang Xin En. 2020. Assessing Factors Affecting Purchase Intention of Mobile Application Users . PhD diss . Swinburne University of

Technology Sarawak Campus. Retrieved from https://researchbank.swinburne.edu.au/file/4dcda3e8- ae82- 4c30- 91fa- 3f7423c85147/1/

ida _ tang _ thesis.pdf. 

[39] Chiao-Chen Chang. 2013. Exploring the determinants of e-learning systems continuance intention in academic libraries. Library

Management 34, 1/2 (2013), 40–55. DOI: https://doi.org/10.1108/01435121311298261 

[40] Stephan Poelmans and Patrick Wessa. 2015. A constructivist approach in a blended e-learning environment for statistics. Interactive

Learning Environments 23, 3 (2015), 385–401. DOI: https://doi.org/10.1080/10494820.2013.766890 

[41] Grace J. Johnson, Gordon C. Bruner II, and Anand Kumar. 2006. Interactivity and its facets revisited: Theory and empirical test. Journal

of Advertising 35, 4 (2006), 35–52. DOI: https://doi.org/10.2753/JOA0091-3367350403 
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 

https://doi.org/10.1016/j.tourman.2018.10.024
https://doi.org/10.1016/j.jdmm.2019.02.003
https://doi.org/10.1016/j.jdmm.2019.02.003
https://doi.org/10.1016/j.im.2019.103229
https://doi.org/10.1177/0047287518818915
https://doi.org/10.1145/3377143
https://doi.org/10.1002/jtr.2283
https://doi.org/10.1080/10548408.2019.1618781
https://doi.org/10.1080/0144929X.2020.1788162
https://doi.org/10.1080/0144929X.2020.1788162
https://www.iso.org/standard/63500.html
https://www.taylorfrancis.com/chapters/edit/10.1201/9781498710411-35/sus-quick-dirty-usability-scale-john-brooke
https://www.taylorfrancis.com/chapters/edit/10.1201/9781498710411-35/sus-quick-dirty-usability-scale-john-brooke
https://doi.org/10.1287/mnsc.29.5.530
https://doi.org/10.1016/0378-7206(85)90010-2
https://doi.org/10.2307/248951
http://www.ajbasweb.com/old/ajbas/2011/147-156.pdf
http://www.ajbasweb.com/old/ajbas/2011/147-156.pdf
https://doi.org/10.1108/PIJPSM-10-2016-0157
https://doi.org/10.1108/JAMR-04-2019-0058
https://doi.org/10.1108/JAMR-04-2019-0058
https://doi.org/10.7903/ijecs.1729
https://doi.org/10.7903/ijecs.1729
https://researchbank.swinburne.edu.au/file/4dcda3e8-ae82-4c30-91fa-3f7423c85147/1/ida_tang_thesis.pdf
https://researchbank.swinburne.edu.au/file/4dcda3e8-ae82-4c30-91fa-3f7423c85147/1/ida_tang_thesis.pdf
https://doi.org/10.1108/01435121311298261
https://doi.org/10.1080/10494820.2013.766890
https://doi.org/10.2753/JOA0091-3367350403


Virtual Reality at a Prehistoric Museum • 33:17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[42] Dongxiao Gu, Xuejie Yang, Xingguo Li, Hemant K. Jain, and Changyong Liang. 2018. Understanding the role of mobile internet-based

health services on patient satisfaction and word-of-mouth. International Journal of Environmental Research and Public Health 15, 9

(1972). DOI: https://doi.org/10.3390/ijerph15091972 

[43] Hans van der Heijden. 2003. Factors influencing the usage of websites: The case of a generic portal in the Netherlands. Information &

Management 40, 6 (2003), 541–549. DOI: https://doi.org/10.1016/S0378- 7206(02)00079- 4 

[44] Namho Chung, Heejeong Han, and Youhee Joun. 2015. Tourists’ intention to visit a destination: The role of augmented reality (AR)

application for a heritage site. Computers in Human Behavior 50 (2015), 588–599. DOI: https://doi.org/10.1016/j.chb.2015.02.068 

[45] Amir Hossein Ghapanchi, Afrooz Purarjomandlangrudi, Alasdair McAndrew, and Yuan Miao. 2020. Investigating the impact of space

design, visual attractiveness and perceived instructor presence on student adoption of learning management systems. Education and

Information Technologies 25, 6 (2020), 5053–5066. DOI: https://doi.org/10.1007/s10639- 020- 10204- 5 

[46] Fred D. Davis, Richard P. Bagozzi, and Paul R. Warshaw. 1989. User acceptance of computer technology: A comparison of two theo-

retical models. Management Science 35, 8 (1989), 982–1003. DOI: https://doi.org/10.1287/mnsc.35.8.982 

[47] Jianfeng Wang and Sylvain Senecal. 2007. Measuring perceived website usability. Journal of Internet Commerce 6, 4 (2007), 97–112.

DOI: https://doi.org/10.1080/15332860802086318 

[48] Quyen P. T. Phan and Michal Pilík. 2018. The relationship between website design and positive eWOM intention: Testing mediator

and moderator effect. Journal of Business Economics and Management 19, 2 (2018), 382–398. DOI: https://doi.org/10.3846/JBEM.18.5690

[49] Robert R. McCrae and Oliver P. John. 1992. An introduction to the five-factor model and its applications. Journal of Personality 60, 2

(1992), 175–215. DOI: https://doi.org/10.1111/j.1467-6494.1992.tb00970.x 

[50] Dana Gossman. 2014. Impact of Social Networking Site Usage on Fashion Consumers Behavioral Intention . Master’s thesis. California

State University, Northridge. Retrieved from https://scholarworks.calstate.edu/downloads/47429d32m . 

[51] Ajeet Sharma. 2016. The Big Five personality factors and attitude toward the ad of consumers in India. Journal of Marketing & Com-

munication , 26–44. https://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=bsu&AN=135117422&site=ehost-live . 

[52] Murray R. Barrick and Michael K. Mount. 1991. The Big Five personality dimensions and job performance: A meta-analysis. Personnel

Psychology 44, 1 (1991), 1–26. DOI: https://doi.org/10.1111/j.1744-6570.1991.tb00688.x 

[53] Yue Zhang, Song Wu, and Muhammad Imran Rasheed. 2020. Conscientiousness and smartphone recycling intention: The moderating

effect of risk perception. Waste Management 101 (2020), 116–125. DOI: https://doi.org/10.1016/j.wasman.2019.09.040 

[54] Yan Piaw Chua and Yee Pei Chua. 2017. Do computer-mediated communication skill, knowledge and motivation mediate the re-

lationships between personality traits and attitude toward Facebook? Computers in Human Behavior 70 (2017), 51–59. DOI: https:

//doi.org/10.1016/j.chb.2016.12.034 

[55] Noah Friedkin and Eugene Johnsen. 1999. Social influence networks and opinion change. In Advances in Group Process, JAI Press Inc .

(1999), 1–29. DOI: https://doi.org/10.1108/agp 

[56] Icek Ajzen. 1991. The theory of planned behavior. Organizational Behavior and Human Decision Processes 50, 2 (1991), 179–211.

DOI: https://doi.org/10.1016/0749- 5978(91)90020- T 

[57] Jaewon Choi, Hong Joo Lee, Farhana Sajjad, and Habin Lee. 2014. The influence of national culture on the attitude towards mobile

recommender systems. Technological Forecasting and Social Change 86 (2014), 65–79. DOI: https://doi.org/10.1016/j.techfore.2013.08.

012 

[58] Nripendra P. Rana, Yogesh K. Dwivedi, Michael D. Williams, and Vishanth Weerakkody. 2016. Adoption of online public grievance

redressal system in India. Computers in Human Behavior 59 (2016), 265–282. DOI: https://doi.org/10.1016/j.chb.2016.02.019 

[59] Roshny Unnikrishnan and Lakshmi Jagannathan. 2017. Adoption of mobile payment services in Bangalore urban-a structural equation

modelling based approach. Journal of Contemporar y Research in Management 12, 4 (2017), 1–19. https://w w w.proquest.com/docview/

2070392023 . 

[60] Dhoha AlSaleh and Ramendra Thakur. 2019. Impact of cognition, affect, and social factors on technology adoption. International

Journal of Technology Marketing 13, 2 (2019), 178–200. DOI: https://doi.org/10.1504/ijtmkt.2019.102266 

[61] Maryam Altalhi. 2020. Toward a model for acceptance of MOOCs in higher education: The modified U TAU T model for Saudi Arabia.

Education and Information Technologies 26 (2020), 1589–1605. DOI: https://doi.org/10.1007/s10639- 020- 10317- x 

[62] Arash Vahdat, Ali Alizadeh, Sara Quach, and Nicolas Hamelin. 2020. Would you like to shop via mobile app technology? The tech-

nology acceptance model, social factors and purchase intention. Australasian Marketing Journal (2020), DOI: https://doi.org/10.1016/

j.ausmj.2020.01.002 

[63] Dong-Hee Shin. 2009. Towards an understanding of the consumer acceptance of mobile wallet. Computers in Human Behavior 25, 6

(2009), 1343–1354. DOI: https://doi.org/10.1016/j.chb.2009.06.001 

[64] Mohammad Ismail and Razli Che Razak. 2011. The determinant factors influencing young consumers acceptance of mobile marketing

in Malaysia. African Journal of Business Management 5, 32 (2011), 12531–12542. https://academicjournals.org/journal/AJBM/article-

abstract/B2B235220772 . 

[65] Iviane Ramos-de-Luna, Francisco Montoro-Ríos, and Francisco Liébana-Cabanillas. 2016. Determinants of the intention to use NFC

technology as a payment system: An acceptance model approach. Information Systems and e-Business Management 14, 2 (2016), 293–

314. DOI: https://doi.org/10.1007/s10257- 015- 0284- 5 
ACM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 

https://doi.org/10.3390/ijerph15091972
https://doi.org/10.1016/S0378-7206(02)00079-4
https://doi.org/10.1016/j.chb.2015.02.068
https://doi.org/10.1007/s10639-020-10204-5
https://doi.org/10.1287/mnsc.35.8.982
https://doi.org/10.1080/15332860802086318
https://doi.org/10.3846/JBEM.18.5690
https://doi.org/10.1111/j.1467-6494.1992.tb00970.x
https://scholarworks.calstate.edu/downloads/47429d32m
https://search.ebscohost.com/login.aspx?direct=true&AuthType=sso&db=bsu&AN=135117422&site=ehost-live
https://doi.org/10.1111/j.1744-6570.1991.tb00688.x
https://doi.org/10.1016/j.wasman.2019.09.040
https://doi.org/10.1016/j.chb.2016.12.034
https://doi.org/10.1016/j.chb.2016.12.034
https://doi.org/10.1108/agp
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1016/j.techfore.2013.08.012
https://doi.org/10.1016/j.techfore.2013.08.012
https://doi.org/10.1016/j.chb.2016.02.019
https://www.proquest.com/docview/2070392023
https://www.proquest.com/docview/2070392023
https://doi.org/10.1504/ijtmkt.2019.102266
https://doi.org/10.1007/s10639-020-10317-x
https://doi.org/10.1016/j.ausmj.2020.01.002
https://doi.org/10.1016/j.ausmj.2020.01.002
https://doi.org/10.1016/j.chb.2009.06.001
https://academicjournals.org/journal/AJBM/article-abstract/B2B235220772
https://academicjournals.org/journal/AJBM/article-abstract/B2B235220772
https://doi.org/10.1007/s10257-015-0284-5


33:18 • E. H. Pratisto et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A

[66] Aaron M. French. 2017. Let’s meet offline: A mixed-methods approach exploring new trends in social networking. Information Tech-

nology & People 30, 4 (2017), 946–968. DOI: https://doi.org/10.1108/ITP- 08- 2015- 0213 

[67] Dharun Lingam Kasilingam. 2020. Understanding the attitude and intention to use smartphone chatbots for shopping. Technology in

Society 62 (2020), DOI: https://doi.org/10.1016/j.techsoc.2020.101280 

[68] Yang W. Lee, Diane M. Strong, Beverly K. Kahn, and Richard Y. Wang. 2002. AIMQ: A methodology for information quality assessment.

Information & Management 40, 2 (2020), 133–146. DOI: https://doi.org/10.1016/S0378- 7206(02)00043- 5 

[69] Yuping Liu. 2003. Developing a scale to measure the interactivity of websites. Journal of Advertising Research 43, 2 (2003), 207–216.

DOI: https://doi.org/10.2501/JAR- 43- 2- 207- 216 

[70] Oliver P. John and Sanjay Srivastava. 1999. The Big Five trait taxonomy: History, measurement, and theoretical perspectives.

In Handbook of Personality: Theory and Research , Lawrence A. Pervin and Oliver P. John. (Eds.). Guilford Press, United States,

102–138. 

[71] Guat-Tham See and Yen-Nee Goh. 2019. Tourists’ intention to visit heritage hotels at George Town World Heritage Site. Journal of

Heritage Tourism 14, 1 (2019), 1–16. DOI: https://doi.org/10.1080/1743873X.2018.1458853 

[72] Viswanath Venkatesh, Michael G. Morris, Gordon B. Davis, and Fred D. Davis. 2003. User acceptance of information technology:

Toward a unified view. MIS Quarterly 27, 3 (2003), 425–478. DOI: https://doi.org/10.2307/30036540 

[73] Derrick A. Bennett. 2001. How can I deal with missing data in my study? Australian and New Zealand Journal of Public Health 25, 5

(2001), 464–469. DOI: https://doi.org/10.1111/j.1467-842X.2001.tb00294.x 

[74] James Gaskin. 2016. Data screening. Retrieved November 10, 2020 from http://statwiki.kolobkreations.com/index.php?title=Data _

screening . 

[75] V. A. Sposito, M. L. Hand, and Bradley Skarpness. 1983. On the efficiency of using the sample kurtosis in selecting optimal Lp estima-

tors. Communications in Statistics - Simulation and Computation 12, 3 (1983), 265–272. DOI: https://doi.org/10.1080/03610918308812318

[76] Rex B. Kline. 2015. Principles and Practice of Structural Equation Modeling (4th ed). The Guilford Publications, New York. 

[77] Barbara M. Byrne. 2016. Structural Equation Modeling with Amos: Basic Concepts, Applications, and Programming (3rd ed). Routledge,

New York. 

[78] Leslie Hayduk, Greta Cummings, Kwame Boadu, Hannah Pazderka-Robinson, and Shelley Boulianne. 2007. Testing! Testing! One,

two, three-testing the theory in structural equation models! Personality and Individual Differences 42, 5 (2007), 841–850. DOI: https:

//doi.org/10.1016/j.paid.2006.10.001 

[79] Joseph F. Hair Jr., William C. Black, Barry J. Babin, and Rolph E. Anderson. 2014. Multivariate Data Analysis (7th ed). Pearson Education

Limited, Harlow, Essex. 

[80] Philip M. Podsakoff, Scott B. MacKenzie, Lee Jeong-Yeon, and Nathan P. Podsakoff. 2003. Common method biases in behavioral

research: A critical review of the literature and recommended remedies. Journal of Applied Psychology 88, 5 (2003), 879. DOI: https:

//doi.org/10.1037/0021-9010.88.5.879 

[81] Ned Kock. 2015. Common method bias in PLS-SEM: A full collinearity assessment approach. International Journal of e-Collaboration

(IJeC) 11, 4 (2015), 1–10. DOI: https://doi.org/10.4018/ijec.2015100101 

[82] Claes Fornell and David F. Larcker. 1981. Evaluating structural equation models with unobservable variables and measurement error.

Journal of Marketing Research 18, 1 (1981), 39–50. DOI: https://doi.org/10.2307/3151312 

[83] Jörg Henseler, Christian M. Ringle, and Marko Sarstedt. 2015. A new criterion for assessing discriminant validity in variance-based

structural equation modeling. Journal of the Academy of Marketing Science 43, 1 (2015), 115–135. DOI: https://doi.org/10.1007/s11747-

014- 0403- 8 

[84] James Gaskin, M. James, and J. Lim. 2019. Master validity tool. Retrieved June 27, 2021 from http://statwiki.kolobkreations.com/index.

php?title=Plugins . 

[85] Naresh K. Malhotra and Satyabhusan Dash. 2016. Marketing Research: An Applied Orientation (7th ed). Pearson India Education Services

Pvt. Ltd., India. 

[86] Arnold M. Lund. 2001. Measuring usability with the use questionnaire. Usability Interface 8, 2 (2001), 3–6. https://w w w.researchgate.

net/publication/230786746 _ Measuring _ Usability _ with _ the _ USE _ Questionnaire . 

[87] Tibert Verhagen, Frans Feldberg, Bart van den Hooff, Selmar Meents, and Jani Merikivi. 2012. Understanding users’ motivations to

engage in virtual worlds: A multipurpose model and empirical testing. Computers in Human Behavior 28, 2 (2012), 484–495. DOI: https:

//doi.org/10.1016/j.chb.2011.10.020 

[88] Namho Chung, Hyunae Lee, Jin-Young Kim, and Chulmo Koo. 2018. The role of augmented reality for experience-influenced environ-

ments: The case of cultural heritage tourism in Korea. Journal of Travel Research 57, 5 (2018), 627–643. DOI: https://doi.org/10.1177/

0047287517708255 

[89] Mehmet Mehmetoglu and Marit Engen. 2011. Pine and Gilmore’s concept of experience economy and its dimensions: An empirical

examination in tourism. Journal of Quality Assurance in Hospitality & Tourism 12, 4 (2011), 237–255. DOI: https://doi.org/10.1080/

1528008X.2011.541847 

[90] Haemoon Oh, Ann Marie Fiore, and Miyoung Jeoung. 2007. Measuring experience economy concepts: Tourism applications. Journal

of Travel Research 46, 2 (2007), 119–132. DOI: https://doi.org/10.1177/0047287507304039 
CM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 

https://doi.org/10.1108/ITP-08-2015-0213
https://doi.org/10.1016/j.techsoc.2020.101280
https://doi.org/10.1016/S0378-7206(02)00043-5
https://doi.org/10.2501/JAR-43-2-207-216
https://doi.org/10.1080/1743873X.2018.1458853
https://doi.org/10.2307/30036540
https://doi.org/10.1111/j.1467-842X.2001.tb00294.x
http://statwiki.kolobkreations.com/index.php?title$=$Data_screening
http://statwiki.kolobkreations.com/index.php?title$=$Data_screening
https://doi.org/10.1080/03610918308812318
https://doi.org/10.1016/j.paid.2006.10.001
https://doi.org/10.1016/j.paid.2006.10.001
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.4018/ijec.2015100101
https://doi.org/10.2307/3151312
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1007/s11747-014-0403-8
http://statwiki.kolobkreations.com/index.php?title=Plugins
http://statwiki.kolobkreations.com/index.php?title=Plugins
https://www.researchgate.net/publication/230786746_Measuring_Usability_with_the_USE_Questionnaire
https://www.researchgate.net/publication/230786746_Measuring_Usability_with_the_USE_Questionnaire
https://doi.org/10.1016/j.chb.2011.10.020
https://doi.org/10.1016/j.chb.2011.10.020
https://doi.org/10.1177/0047287517708255
https://doi.org/10.1177/0047287517708255
https://doi.org/10.1080/1528008X.2011.541847
https://doi.org/10.1080/1528008X.2011.541847
https://doi.org/10.1177/0047287507304039


Virtual Reality at a Prehistoric Museum • 33:19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[  

[

R

[91] Milad Dehghani, Fulya Acikgoz, Atefeh Mashatan, and Seung Hwan Lee. 2021. A holistic analysis towards understanding consumer

perceptions of virtual reality devices in the post-adoption phase. Behaviour & Information Technology (2021), 1–19. DOI: https://doi.

org/10.1080/0144929X.2021.1876767 

[92] Tamather Shatnawi and Raed S. Algharabat. 2018. Investigating antecedents and their consequences of usability in online donations:

The case of university students’ community services programs. International Journal of Technology, Policy and Management 18, 2

(2018), 125–154. DOI: https://doi.org/10.1504/IJTPM.2018.092296 

[93] K. G. Jöreskog. 1970. A general method for analysis of covariance structures. Biometrika 57, 2 (1970), 239–251. DOI: https://doi.org/10.

1093/biomet/57.2.239 

[94] Paul Benjamin Lowry, Trent Spaulding, Taylor Michael Wells, Gregory Daniel Moody, Kevin Moffit, and Sebastian Madariaga. 2006.

A theoretical model and empirical results linking website interactivity and usability satisfaction. In 39th Annual Hawaii International

Conference on System Sciences (HICSS’06) . Hawaii. IEEE Computer Society, 123a. DOI: https://doi.org/10.1109/HICSS.2006.33 

[95] Yu-Min Fang and Yen-Jung Huang. 2021. Comparison of the usability and flow experience of an exercise promotion virtual reality

programme for different age groups. Behaviour & Information Technology 40, 12 (2021), 1–15. DOI: https://doi.org/10.1080/0144929X.

2021.1938680 

[96] Dong Hong Zhu and Ya Ping Chang. 2014. Investigating consumer attitude and intention toward free trials of technology-based

services. Computers in Human Behavior 30 (2014), 328–334. DOI: https://doi.org/10.1016/j.chb.2013.09.008 

[97] Geert Hofstede. 2001. Culture’s Consequences: Comparing Values, Behaviors, Institutions, and Organizations Across Nations (2nd ed).

Sage Publications, London. 

[98] Robert Hogan, John Johnson, and Stephen Briggs. 1997. Handbook of Personality Psychology . Elsevier Science & Technology, Burling-

ton, Vermont. 

[99] Aslina Saad and Ermie Dharlya Daud. 2020. The acceptance of an online educational management information system (EMIS) among

data and information teachers. Journal of Information Systems and Digital Technologies 2, 2 (2020), 1–17. https://journals.iium.edu.my/

kict/index.php/jisdt/article/view/124 . 

100] Force Field Entertainment B.V. (n.d.). National Geographic Explore VR . (7 July 2021). Retrieved May 12, 2021 from https://w w w.oculus.

com/experiences/quest/2046607608728563/?locale=en _ US . 

101] Home Run Limited. (n.d.). The conqueror virtual challenges. Retrieved 17 September 2021 from https://w w w.theconqueror.events/ . 
eceived 25 November 2021; revised 13 July 2022; accepted 9 September 2022 

ACM Journal on Computing and Cultural Heritage, Vol. 16, No. 2, Article 33. Publication date: June 2023. 

https://doi.org/10.1080/0144929X.2021.1876767
https://doi.org/10.1080/0144929X.2021.1876767
https://doi.org/10.1504/IJTPM.2018.092296
https://doi.org/10.1093/biomet/57.2.239
https://doi.org/10.1093/biomet/57.2.239
https://doi.org/10.1109/HICSS.2006.33
https://doi.org/10.1080/0144929X.2021.1938680
https://doi.org/10.1080/0144929X.2021.1938680
https://doi.org/10.1016/j.chb.2013.09.008
https://journals.iium.edu.my/kict/index.php/jisdt/article/view/124
https://journals.iium.edu.my/kict/index.php/jisdt/article/view/124
https://www.oculus.com/experiences/quest/2046607608728563/?locale=en_US
https://www.oculus.com/experiences/quest/2046607608728563/?locale=en_US
https://www.theconqueror.events/

	1 INTRODUCTION
	2 THEORETICAL FOUNDATION
	3 METHOD
	3.1 VR Application Design and Features
	3.2 Experiment Design
	3.3 Experiment Setup
	3.4 Measures
	3.5 Data Screening

	4 ANALYSIS AND RESULTS
	4.1 Exploratory Factor Analysis
	4.2 Confirmatory Factor Analysis
	4.3 Structural Model and Hypothesis Testing

	5 DISCUSSION
	5.1 Theoretical Implications
	5.2 Practical Implications

	6 LIMITATIONS AND FUTURE RESEARCH
	7 CONCLUSION
	8 DISCLOSURE STATEMENT
	REFERENCESendgraf 

