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Abstract

The purpose of this study is to examine the consumer adoption of mobile augmented reality (AR) in
the tourism industry in Malaysia. Drawing on the extended Technology Acceptance Model (TAM),
interactivity, vividness, and information content factors are examined in relation to perceived
usefulness (PU). and perceived ease of use (PEOU). Subsequently, both PU and PEOU are
hypothesised towards customer engagement (CE), behavioural intention to use (BIU) and usage
behaviour (UB). The study consists of 500 samples from consumers who have experienced the usage of
mobile AR in the tourism industry in Malaysia. Using a quantitative approach, structural equation
modeling (SEM) was applied to analyse the collected data. The findings revealed that interactivity,
vividness, and information content have positive effects on the PU and PEOU. PU and PEOU have
positive effects on the CE, BIU, and UB. In theoretical contributions, the study contributes to the
extension of TAM by adding interactivity, vividness, and information content as antecedents to PU and
PEOU. This research also validated CE as the new dimension for consumer behavioural engagement
that affects BIU and UB in the extended TAM. In practical contributions, the findings will assist
tourism providers in strategic marketing planning and formulation to enhance mobile AR.
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1. Introduction
Augmented reality (AR) technology is becoming popular in the tourism industry as it provides

tourists with immersive tourism experiences. AR combines real and virtual objects in a real
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environment, runs interactively and in real time, and aligns real and virtual objects with each other
(Azuma et al., 2001). The applications of AR in the tourism industry involve providing virtual on-site
information, pre-booking and purchase of tourism goods and services, and obtaining feedback (Alam et
al., 2021). Tourism companies have been utilising mobile AR applications through destination
marketing, promotion, and publicity to enhance customer experience and engagement (Li & Jiang,
2023; Dieck et al., 2018). AR provides opportunities for tourism companies to narrate their services
more creatively and innovatively to deliver customers with interactive information and engaging
experiences (Ghandour et al.,, 2021). For example, the AR travel applications equipped with digital
navigation like arrow guide to locate tourist destinations and provide relevant destination information.
Through AR, virtual tour provides real-time tourist guides and help them make better booking
decisions. With highly customisable digital content, the AR technology creates more informative and
interactive specific points of interest for tourists (Ronaghi & Ronaghi, 2022). The effective usage of
mobile AR can contribute to better CE (Diaa, 2022; Dieck et al., 2018), BIU (Ramdani et al., 2022) and
UB (Pantano et al., 2017). The AR has achieved remarkable growth with global AR market size valued
at USD 42.20 billion in 2022 and is expected to grow to USD62.75 billion in 2023 (Fortune Business
Insights, 2023). The AR users are expected to reach 2.4 billion in 2023 (Research and Market, 2023).
Hence, tourism providers have leveraged the growth of AR's global market size and users to digitally
innovate their services to deliver unique and immersive experiences to their customers.

In the evolving mobile AR, there are various challenges faced by the tourism companies in
developing and improvising the AR attributes such as interactivity, vividness, and information to meet
the changing customers’ preferences (Yim, 2017; Diaa, 2022, Cranmer et al., 2020). The display quality
and aesthetic appeal in mobile AR applications that varies can contribute to differences in customers’
experience of the usefulness and ease of use of the technology (Pantano et al., 2017). As it is crucial to
continuously improve and maintain the efficiency of AR technology, the impact on operating cost is
one of the critical factors that require to be given attention by the tourism companies (Alam et al.,
2021). It is important for tourism companies to have the adequate knowledge and expertise in planning
and implementing of AR in most effective way to achieve business goals and maximise the outcomes.
Furthermore, the adoption of mobile AR is still lacking in the tourism industry in most developing
countries (Saleem et al.,, 2022). Research have shown that the adoption of mobile AR is slow in
Malaysia which was due to the lack of awareness and technological knowledge of the system (Alam et
al., 2022), lack of marketing communications on its usage (Ibrahim et al., 2021), and security concern
(Zahari & Salim, 2023).

Interactivity (Yim, 2017), vividness (Diaa, 2022) and information content (Kim & Choo, 2021;
Yoo, 2020) in mobile AR are the important attributes that drive attitudinal and behavioural outcomes
based on customer responses. Past studies have limitations in exploring the AR attributes of
interactivity (Ramdani et al., 2022), vividness (McLean & Wilson, 2019) and information content (Orus
et al., 2021). Furthermore, there is a paucity of research in applying BIU and UB of TAM in AR
context (Uymaz & Uymaz, 2022), particulatly in tourism industry (Jahwari et al., 2022). Based on the
TAM application in AR, past studies (Saleem et al., 2022; Faqih, 2022, Elshafey et al., 2020) have
examined the direct relationships of PU and PEOU towards BIU. However, a few studies (e.g.,
McLean & Wilson, 2019; Diaa, 2022) have proposed that CE have effect relationship with PEOU and
PU. Also, consumer behavioural engagement was found to have effect on behavioural intentions
(Ahmed et al., 2022; Wu, 2022) as evidenced by CE influenced BIU, specifically in social media context
(Al-Meshal & Al-Zoman, 2019). Therefore, the present study will be addressing the highlighted
research gaps in the AR studies by exploring the important attributes of interactivity, vividness, and
information content, as well as the role of CE in the relationships between PU and PEOU, and BIU.

The objectives of this research study are: (a) to examine the effect of interactivity, vividness and
information content factors on PU and PEOU, (b) to examine the effect of PU and PEOU on CE (c)
to investigate the effect of CE on BIU and UB. Drawing on the extended Technology Acceptance
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Model (TAM), the present research will contribute to the extension of TAM by adding interactivity,
vividness, and information content as new antecedents to PU and PEOU. This research also will
explore CE as the new dimension for consumer behavioural engagement in between the relationships
of PU and PEOU, and BIU in the extended TAM. In practical contributions, the findings will assist
tourism providers or companies in strategic marketing planning and formulation to enhance the AR.
The subsequent structure of the paper is organised as follows. Section 2 discusses the
theoretical perspective of TAM, the variables’ relationships and proposes the hypotheses. Section 3 of
the paper highlights the research methodology, followed by the validity and reliability assessment.
Section 4 presents the result findings. Section 5 covers the discussion of the findings, theoretical and
practical implications. Finally, section 6 highlights the limitation and future directions of the research.

2. Literature review
2.1. Technology acceptance model (TAM)

TAM was introduced by Davis (1989) to predict individual’s behaviour on the intention to use a
technology. In TAM, the PU and PEOU are the antecedents to the intention to use and usage
behaviour of the technology. TAM has been applied in past studies related to AR mobile applications in
various sectors such as tourism (Li & Jiang, 2023), education (Cabero-Almenara et al. 2019), cosmetic
retailing (Oyman et al., 2022), clothing retailing (Huang & Liao, 2015), computer games (Li et al., 2020),
sports (Geobert & Greenhalgh, 2020), construction (Elshafey et al., 2020) and furniture retailing
(Zheleva et al., 2021).

Past studies have limitations in exploring the AR attributes of interactivity (Ramdani et al.,
2022), vividness (McLean & Wilson, 2019) and information content (Yoo, 2020) in TAM context.
Furthermore, there is a paucity of research in applying BIU and UB of TAM in AR context. Based on
the TAM application in AR, past studies (Saleem et al., 2022; Faqih, 2022, Elshafey et al., 2020) have
examined the direct relationships of PU and PEOU towards BIU. However, a few studies (e.g.,
McLean & Wilson, 2019; Diaa, 2022) have shown that CE have effect relationships with PEOU and
PU. Also, consumer behavioural engagement was found to have effect on behavioural intentions
(Ahmed et al., 2022) as evidenced by CE influenced BIU, specifically in social media context (Al-
Meshal & Al-Zoman, 2019). As outlined in this research, AR technology has engagement element that
is relevant to be investigated in the context consumer behavioural engagement. However, from our
understanding, past studies related to AR have weaknesses in examining CE influencing BIU.

In the tourism industry literature context, Li and Jiang (2023) have applied TAM through their
empirical study in examining the variables relationship effect of PU, PEOU, customer experience,
attitudes toward usage, and BIU. Therefore, we can summarise that past studies related to AR in
tourism industry have limitations in TAM applications in examining the AR attributes and CE effects.
Therefore, to fill up the research gap that exists in the research context of AR, this study explored CE
as consumer behavioural engagement construct that has effect on BIU and UB in the extended TAM.

2.2 Interactivity

Interactivity in AR involves the process of user’s participation and involvement with the
content (McLean & Wilson, 2019). Jiang et al. (2022) conceptualise interactivity as real-time
interactions, control, connectedness, responsiveness, and personalisation. McLean and Wilson (2019)
concluded that the novelty of the content displayed through AR is the most important aspect in AR
interactivity that effect PU. The interactivity features of controlling navigation, content, and pace to
watch products in the AR mobile applications have contributed to increase of PU (Arghashi & Yuksel,
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2022). Interactivity function related to controllability and playfulness of mobile AR have positively
affected consumer attitudes on the PU of the technology (Park & Yoo, 2020). We concluded that:

H1: Interactivity has a direct positive effect on PU.

AR technology allows combining objects in real and virtual environments in three dimensions
(3Ds) that provides effective interactivity to the users (Anifa & Sanaji, 2022). AR with high interactivity
features enabled customers to navigate the application and enhance their purchase experience, which
contributed to positive PEOU (Do, 2020). For example, the 3D virtual graphics in AR enhances virtual
graphic interactions which can navigate easily have provided useful travel information, mapping, and
translation for tourists (Ronaghi & Ronaghi, 2022). The interactivity ability of AR to respond fast and
efficiently to consumer’s specific needs have positive effect on PEOU (Yim, 2017). The subsequent
hypothesis is formed:

H2: Interactivity has a direct positive effect on PEOU.

2.3 Vividness

Vividness relates to the ability of a technology to provide a sensorially rich mediated
environment (Steuer, 1992). The vividness in AR involves the aesthetic appeal and display quality of
products such as pictures, animations, audio visual, colourful exemplars, and artworks (Wypyski et al.,
2022). AR technology with the enhanced elements of display quality and aesthetic appeal in the form of
3-D visualisation helps increase the consumers’ knowledge, decision-making, experience, and
consumption (Yim, 2017). Furthermore, the process, interface and colour that are more aesthetic will
attract consumers to the mobile AR. The more vivid product visualisations, the more positive
customers’ PU of the technology that provide them better decision making (Pantano et al., 2017). Thus,
below hypothesis statement is developed:

H3: Vividness has a direct positive effect on PU.

Consumers’” PEOU of the AR when the sharpness and clarity of the product presentation
translates into the vividness of the display of the real and virtual environment (Mclean & Wilson, 2019).
The visual display in AR mobile applications that are clear, sharp, and well-defined have created better
consumers’ PEOU (Yim, 2017). AR provides users with vivid attributes have improved the ease of use
related to users’ interpretation and enhanced the comprehension of the visited sites (Jiang et al., 2022;
Chung et al., 2015). The subsequent hypothesis is formed:

H4: Vividness has a direct positive effect on PEOU.

2.4 Information content

Information content in AR relates to the content specific information or experiences that are
displayed (Liao, 2019). Information content of AR involves the accuracy, ease of product information,
personalisation, and relevancy (Yoo, 2020). Information completeness and relevance are the
measurement of information content quality (Mittal et al., 2021). AR mobile applications have the
attributes of precise, up-to-date, clear, and understandable information that increased its information
content quality and improved PU of the technology (Kim et al,, 2014). For example, information
content covering detailed information on the site (e.g., Tanks in Tiananmen Square) can provide useful
information to the tourists when they are planning to visit the site. Information content has positive
effect on PU, with accurate and relevance information in AR helps customers’ purchase decision-
making process (Candraputri & Tjhin, 2021). Thus, the below statement is developed:

H5: Information content has a direct positive effect on PU.

In a comparative study conducted in China and South Korea, Butt et al. (2021) reported that
information content in AR have contributed to PEOU of Chinese customers. Information content on
tourism site which runs in a good information flow such as started from introduction of the site to
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giving more specific details on the sites, and pre-booking or purchase details have improved the ease of
use by the customers (Do et al., 2020; Mustapha et al., 2021). Through AR, valuable information on the
tourist spots and excursions makes the technology easy to be used and user-friendly for tourists
(Abumandil et al., 2022). Hence, we formulate the below hypothesis:

Ho6: Information content has a direct positive effect on PEOU.

2.5 Perceived usefulness (PU)

PU relates to the perception of individual on a technology as useful for completing a task (Lu &
Su, 2009). McLean and Wilson (2019) confirmed that PU has significant effect on CE as the mobile AR
technology enable fast and effectiveness in making purchases. In the tourism industry context, the
reliable information received through effective interaction using mobile AR applications have
contributed to PU of the technology and stimulated better tourists’ engagement as they can feel as if
they are already at the point of destination (Ghandour et al., 2021). Arghashi and Yuksel (2022) claimed
that PU attributes such as interactivity and inspiration that are effective can drive the CE and intention
to use the AR. The following is proposed:

H7: PU has a direct positive effect on CE.

2.6 Perceived ease of use (PEOU)

PEOU relates to perception of individual on how a technology can improve its functionality
(Abdullah et al., 2016). PEOU positively influenced CE in the aspect of the AR mobile applications
have the attributes of easy to use that enhanced cognition, affection, and activation of CE (McLean &
Wilson, 2019). In the similar vein, Diaa (2022) also confirmed on the positive effect of PEOU on CE
of the brand, supported with the understanding of interactivity in AR facilitates easy interaction and
better involvement with content. Thus, the following statement is derived:

H8: PEOU has a direct positive effect on CE.

2.7 Customer engagement (CE)

CE is conceptualised as repeated interactions between a customer and an organisation that
strengthen the emotional, psychological, or physical investment a customer has in the organisation
(Harrigan et al., 2017). The interconnected cognitive (e.g., feel immersed in the experience) and
affective (e.g., enjoyment attained from the experience) engagement can be experienced by the users
from the adoption of AR technology (Jessen et al., 2020). CE dimensions of conscious attention,
affection, participation, and social connection drives BIU (Paruthi et al., 2023; Song et al., 2023).
Through AR, companies can engage customers more effectively and influenced their initial and
continuous usage of the technology (Zeng et al., 2023). According to Ahmed et al. (2022), CE can
further develop customer BIU on the technology, customer experience and post purchase behaviour.
Subsequent hypothesis statement is formed:

H9: CE has a direct positive effect on BIU.

2.8 Behavioural intention to use (BIU) and usage behaviour (UB)

BIU refers to individual willingness to use the technology (Mardiana et al., 2015). Usage
behaviour relates to the actual usage of the technology in the aspect of the user’s preference, frequency,
habit, and comprehensiveness of usage (Limayem et al., 2007). BIU is associated with the individual’s
perception on AR technology positively or negatively which affected the decision on whether want to
use it or not (Uymaz & Uymaz, 2022). Consumers possess positive attitudes and BIU towards AR have
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contributed to better customers’ UB and purchase experience (Ramdani et al., 2022). Behavioural
intention to use AR are categorised into affective, cognitive, and social that effects shopping
behavioural and experiences (Riar et al., 2023). Finally, the below hypothesis is developed:

H10: BIU has a direct positive effect on UB.

Figure 1 presents the research model. The model indicated the mobile AR attributes of
interactivity, vividness and information content are hypothesised towards PEOU and PU.
Subsequently, PEOU and PU are correlated with CE, followed by CE is hypothesised towards BIU.
Finally, BIU is correlated with UB.

Figure 1. Conceptual framework

Interactivity

Perceived
Usefulness \ -
Vividness Customer Intention to . Usage
Engagement Use Behaviour
Perceived Ease
of Use
Information
Content
Source: own elaboration
3. Methods

3.1 Research design

The present study applied a quantitative approach which involves the utilisation and analysis of
numerical data using statistical methods (Apuke, 2017). Quantitative approach is more appropriate for
this study as it meet the research objectives that involved testing hypotheses to assess the effects
relationship between variables, compared to qualitative approach which presents data in the form of
wortds to produce insights (Ugwu et al., 2023). Based on the quantitiative approach, descriptive research
is used to describe and measure the current status of the phenomena to allow greater understanding
(Taherdoost, 2022). The descriptive research for this study involved primary data collection through
formation of questionnaire design, followed by survey questionnaire and data collection. Subsequently,
pretest was undertaken to assess the validity and reliability of the measurement items before proceeding
to the next level of descriptive statistics and statistical analysis.

3.2 Sample and data collection

The population of this study consists of individual aged above 18 years in Malaysia and active
users of mobile AR applications in the tourism industry. Based on Hair et al. (2010), the requirement of
minimum 500 sample size is needed for eight constructs for the research model. Therefore, we have
selected the sample size of 500 to meet the minimum sample size requirement. We have applied
convenience sampling method to collect the data. Through convenience sampling, customers who
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appear at the selected travel and tour companies in Selangor, Kuala Lumpur, Penang, Sabah, Johor, and
Pahang states in Malaysia were approached by the researchers to answer the survey questionnaires. The
filter question in the survey questionnaires included the customers must have experienced using mobile
AR applications for travel and tour services for the past six months.

3.3 Measures

The total measurement items were 33 represented the eight constructs of interactivity,
vividness, information content, PU, PEOU, CBE, BIU and UB. We have adapted the measurement
instruments from previous studies as shown in Table 1. Likert scale of 6-point from 1 (extremely
disagree) to 6 (extremely agree) were adopted for the items. The selection of 6-point scale can eliminate
the neutral point and provide more precised responses (Chyung et al, 2017). Data collection was
conducted between June and August 2023. The response rate obtained was 97% with a total of 500
responses.

3.4 Validity and reliability assessment

Pretest was implemented to confirm the content validity of the measurement items. Five
experienced scholars and three practitioners in the area of mobile AR. Subsequently, the measurement
items also confirmed by a pretest with a group of customers who have experienced travel and tour
services using mobile AR. Referring to Table 1, the Cronbach’s Alpha values achieved between 0.872
and 0.948, above 0.7 benchmark value (Nunnally, 1978). The results further shown that Average
Variance Explained (AVE) values were all above the minimum requirement of 0.5, between 0.617 and
0.814 (Fornell & Larcker, 1981) and Composite Reliability (CR) values were all above 0.6, between
0.864 and 0.946 (Bagozzi & Yi, 1988).

Table 1. Validity and reliability assessment

Construct (Source) | Item | Measurement Factor | Cronbach’s | AVE CR
Loading Alpha

Interactivity 1T1 Control 0.858 0.940 0.796 0.940
(Jiang et al., IT2 Responsiveness 0.898
2022) IT3 Connectedness 0.921

1T4 Personalisation 0.891
Vividness VV1 | Animations 0.835 0.930 0.726 0.930
(Wypyski et al., 2022) | VV2 | Audio visual 0.858

VV3 | Colourful exemplars 0.875

VV4 | Artworks 0.871

VV5 | Pictures 0.824
Information 1C1 Accuracy 0.859 0.872 0.617 0.864
Content IC2 | Ease of product 0.864
(Yoo, 2020) information

1C3 Up-to-date information 0.725

1C4 | Relevancy 0.676
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Construct (Source) Item | Measurement Factor | Cronbach’s | AVE CR
Loading Alpha

Perceived PU1 | Save time 0.853 0.921 0.744 0.921
Usefulness PU2 | Increase effectiveness 0.876
(McLean & Wilson, PU3 | Useful 0.878
2019) PU4 | Improve technology skills 0.842
Perceived Ease of PE1 | Easy to use 0.878 0.934 0.717 0.909
Use PE2 | Flexible 0.891
(McLean & Wilson, PE3 | Clear understanding 0.920
2019) PE4 | Easy to learn 0.844
Customer CE1 | Feel immersed in the 0.838 0.934 0.778 0.933
Engagement experience
(Jessen et al., 2020) CE2 | Positive feeling on AR 0.891

CE3 | Enjoyment using AR 0.896

CE4 | Feeling involved in AR 0.901
Behavioural 1U1 Intention to use 0.884 0.948 0.814 0.946
Intention to Use IU2 | Predictive intention 0.913
(Candraputri & Tjhin, | IU3 | Intention to recommend 0.906
2021) 1U4 | Willingness to try 0.906
Usage Behaviour UB1 | Usage preference 0.867 0.934 0.779 0.934
(Uymaz & Uymaz, UB2 | Frequent usage 0.883
2022) UB3 | Usage habit 0.902

UB4 | Comprehensiveness of 0.879

usage

Soutce: compiled by the authors on the basis of the research results

4. Results

4.1 Demographic analysis

The total respondents of 500 comprises 48% female and 52% male. Average monthly income
group of the respondents were 10% for less than RM2,000, 15% for between RM2,000 and RM3,999,
35% for between RM4,000 and RM5,999, and 40% for above RM6000. Majority of respondents were
under the age category between 18 and 25 with 35%, followed by between 26 and 35 with 25%,
between 36 and 45 with 21%, between 46 and 55 with 15%, and above 56 with 4%. The monthly
frequency of using the mobile AR applications for tourism activities were 52% between 1 and 5 times,
38% between 6 to 10 times, and 10% more than 10 times.

4.2 Model compatibility testing

Structural equation modeling (SEM) analysis was performed using SPSS AMOS version 28.
Based on the SEM analysis results, the structural model has achieved a good fit with p-value was
significant as shown in Figure 2. The incremental fit indices shown IFI of 0.941, CFI of 0.941 and TLI
of 0.935. RMSEA achieved 0.065 which was lower than the limit value of 0.08 (Browne & Cudeck,
1993). Subsequently, x2/df was 3.118 and chi-Squate was 1502.793. The normality assessment shown
the data was normally distributed with kurtosis values were between -3.0 and 3.0 skewness between -10
and 10 (Bai & Ng, 2005).

4.3 Hypotheses testing
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Figure 2. Structural model
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Table 2. Hypotheses results

H Hypothesised relationships Estimate %alues Results

H1 Interactivity — Perceived Usefulness 0.148 0.010 | Supported
H2 Interactivity — Perceived Ease of Use 0.247 ok Supported
H3 Vividness — Perceived Usefulness 0.456 ok Supported
H4 Vividness — Perceived Ease of Use 0.420 ok Supported
H5 Information Content — Perceived Usefulness 0.443 ok Supported
Ho Information Content — Perceived FEase of Use | 0.363 ok Supported
H7 Perceived Usefulness — Customer Engagement | 0.334 bk Supported
H38 Perceived Ease of Use — Customer Engagement | 0.643 bk Supported
H9 Customer Engagement — Intention to Use 0.850 ok Supported
H10 Intention to Use — Usage Behaviour 0.716 bk Supported

Note: ***p < 0.001
Source: compiled by the authors on the basis of the research results.
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5. Discussion

The present study emphasises the importance of interaction, vividness, and information content
attributes on the consumers’ adoption and UB of mobile AR applications in tourism industry.
Interactivity is the main attribute in AR technology that is useful for customers to relate to the tourism
services through digital innovative ways. Our research findings indicated that interactivity construct had
the weakest correlational values towards PU and PEOU. The AR should have fast and effective auto
responsive functions, as well as inclusive fun and entertainment elements can enhance participatory
experience. Through human—computer interaction of AR, the applications should incorporate more
advanced multi-sensory augmentation and effective feedback capabilities. Hence, the interactive digital
travel experiences gained by tourists through AR can improve their PU and PEOU of AR.

Vividness has achieved the strongest correlational value towards PU which indicated that the
AR mobile applications’ attributes of animations, audio visual, colourful exemplars, and artworks have
increased customers’ PU and PEOU which leads to better CE and usage of the technology for tourism
services. Such a result was in line with findings of Pantano et al. (2017) and Yim (2017). To improve on
the vividness attributes, the tourism providers should focus on good visual quality for the destination
marketing (Song et al.,, 2021). For example, tourists could experience sensational features and unique
visual illustrations of tourism destinations with clear explanations given.

The research findings on information content had positive significant effect on PU and PEOU,
have supported the past studies from Kim et al. (2014), Candraputri and Tjhin (2021), Do et al. (2020),
Mustapha et al. (2021) and Abumandil et al. (2022). As highlighted by Alam et al. (2022), the lack of
awareness and technological knowledge on the mobile AR hinder consumers’ adoption and usage of
the technology. Therefore, information content should be comprehensive, recent and focus in meeting
the requirements of the different segment of customers. Information content can be enhanced by
providing comprehensive knowledge to enhance knowledge experience for tourists and more
personalised content to meet the needs of specific customer. The information system quality in giving
reliable performance and prompt response is important to drive customers to use AR in the tourism
industry.

PU and PEOU have enhanced CE through stimulate interest and liking towards the AR brand.
However, the correlational value of PU on CE is slightly weak, and based on this finding, this can be
the possible reason for consumers’ low adoption of mobile AR in the tourism industry in most
developing countries (Saleem et al., 2022). Hence, it is critical to improve PU by enhancing the features
of interactivity, vividness, and the quality of information content. The user-friendly functions of
purchasing in mobile AR should provide more effective processes for choosing, comparing and
purchase of the tourism services. The hands-on exposure on using AR should be given to potential and
existing customers of the tourism services, whereby promoting the use of AR can be demonstrated at
the special booth located at the tourism service outlets and during the travel and tour promotional fairs
or exhibitions. These marketing strategies are crucial to stimulate customers’ awareness and interest
towards the usage of AR technology.

5.1 Theoretical implications

This research provides theoretical contributions in the aspect of extended TAM in the
application of adoption of mobile AR in the tourism industry. Based on the review on past studies on
the application of original TAM, several researchers (e.g., Ramdani et al., 2022; McLean & Wilson,
2019; Oras et al, 2021) have raised its limitations in the aspect of determinants and consumer
behavioural outcomes, as well as its application in various industries. Therefore, this research has
addressed these limitations and gaps. The structural model has confirmed the extended TAM with the
important attributes of interactivity, vividness and information content that have significant positive
effect on PU and PEOU.
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In addition, CE role as consumer behavioural engagement was found to have impact on
behavioural intentions of BIU and subsequently, UB. This research also validated CE as a new
dimension for consumer behavioural engagement in between the relationships of PU and PEOU, and
BIU in the extended TAM. Hence, we conclude that the extended TAM can be applied by the tourism
providers to enhance the AR attributes to drive positive PU and PEOU, which leads to better CE, BIU
and UB. The extended TAM can be examined in the future research related to the customers’ usage of
other new technologies (e.g., mobile technologies or digital marketing technologies) or industries (e.g.,
online retailing, healthcare, education, or entertainment industry).

5.2 Practical implications

In practical implications, the tourism companies or providers can leverage on the proposed
marketing planning and implementation strategies to enhance the consumers’ adoption and usage of
mobile AR applications to drive their business goals and objectives. The lack of awareness and
knowledge on AR technology (Alam et al., 2022) and lack of marketing communications on the AR
usage (Ibrahim et al., 2021) have contributed to low consumers’ adoption and usage of the technology.
As claimed by Saleem et al. (2022), the adoption of mobile AR is still lacking in the tourism industry in
most developing countries, however this study has given different insights through samples obtained
from a developing country, Malaysia. The present findings concluded that the AR attributes of
interactivity, vividness, and information content have significant effect on PU and PEOU, subsequently
leads to CE, BIU and UB. Hence, it has shown the contemporary application of mobile AR in a
developing country such as Malaysia is growing steadily in the tourism industry and is projected to
further develop in the future. The similar study can be applied in other developed and developing
countries context as comparative studies.

The tourism companies can improve the adoption and effectiveness of AR technology by
ensuring more comprehensive and integrative attributes of interactivity, vividness, and information
content to be given to their targeted consumers. The tourism companies should implement more
effective marketing communications and promotions to attract potential customers to use the mobile
AR applications. Collaboration between the tourism companies and AR technology specialists are
required to explore new innovative methods to enhance interaction, vividness, and information content
to create new features in the AR software. In addition, the allocation of adequate resources in
developing the AR technology should be emphasised by the companies. Policymakers can contribute to
important roles in encouraging innovation and accelerating adoption of AR technology through
security, content policies and regulations to protect users’ safety, reduce risk and encourage responsible
usage of the technology.

6. Conclusion

The present study focuses on the adoption of mobile AR in the tourism industry and
contributed to significant theoretical implications through the extension of TAM by confirming
important AR attributes of interactivity, vividness, and information content as the antecedents to PU
and PEOU, as well as added CE as a new dimension for consumer behavioural engagement. Therefore,
the developed research model in this study has provided more holistic coverage on the consumer
adoption of mobile AR in behavioural usage context in the tourism industry. The present research has
addressed the theoretical gaps related to TAM on the limited AR attributes applied in the tourism
industry studies, limited research coverage on BIU and UB of TAM in the AR context and CE in
consumer behavioural engagement. As AR is evolving rapidly, future research can explore the similar
study on other industries such as furniture retailing. fashion and beauty. In addition, other attributes of
mobile AR such as novelty (Diaa, 2022), reality (Wang et al., 2022), customisation (Kumar et al., 2024),
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shareability (Chylinski et al., 2020), and assortment (Kumar et al., 2024) can be explored. This study has
validated the CE construct as the new dimension for consumer behavioural engagement in between the
relationships of PU and PEOU, and BIU in the extended TAM. Future studies may consider focusing
on other dimension of consumer attitude (Schultz & Kumar, 2024), in between the relationships of PU
and PEOU, and BIU.

The sample data was obtained from a single country, Malaysia, and future research can explore
on cross-national research with the similar study to strengthen and validate the research. The sample
size is limited to 500 respondents in this study, and future studies may consider increasing the sample
size to achieve better representative of the population (Andrade, 2020). Subsequent research should
also consider specific samples such as young or female consumers. In view that young consumers are
generally tended to be early adopters of new technology (Song et al., 2021), exploring this segment of
consumers can provide more focused marketing strategies to influence their usage behaviour towards
the mobile AR technology in the tourism industry. As this study has applied quantitiative method, we
further recommend the application of mixed methods research integrating the quantitative and
qualitative methods to allow researchers widen their inquiry with sufficient depth and breadth (Dawadi
et al., 2021).

As earlier outlined several practical challenges and issues related to the customer adoption of
mobile AR in the tourism industry, the findings of this study have suggested for more innovative
strategies in enhancing interactivity, vividness, and information content to meet the changing
customers’ preferences in utilising AR. The ultimate focus is given on building effective CE through
PU and PEOU to achieve positive BIU and UB. The developed research framework which is
exclusively tailored from the mobile AR context provides insights and valuable information for
businesses and policymakers in designing their AR marketing strategies, as well as the development and
provisions of mobile AR services with effective technological designs targeting the consumers.
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