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Abstract 

There is a rising amount of research contributing to the knowledgebase of Augmented Reality 
(AR) application usage. However, up until now there is no sound understanding about how the 
emotional perception of AR application users impact on different types of experience. This paper 
aspires to contribute to this gap by analysing the link between usability, emotional perception 
(i.e. entertainment, playfulness and enjoyment), two types of experience viz. action- and 
emotional experience and users’ intention to use the app in a travel context. 796 questionnaires 
show that emotional experience is driven by entertainment while action experience is mainly 
triggered by playfulness. However, only emotional experience impacts on users’ intention to use 
the AR app. Action experience has no significant effect. Findings will be discussed in the light 

of previous literature and managerial implications will be provided. 
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1 Introduction 

Emerging technologies are changing consumers’ perception of services. Specifically, 

augmented reality has introduced a new dimension to how services are accessed and 

consumed in several service sectors [1, 2, 3, 4], including tourism services such as 

heritage tourism [5], tour guide [6] and hospitality [7]. A market report by [8] holds 

that currently, there are 1,684 companies in the augmented reality application business 

with a combined market value of 3.5 Billion US Dollars. Due to increasing consumer 

interest in AR applications, 67% of media planners are adopting it for their digital 
campaigns, with users estimated to rise to 1 billion in the year 2020. These statistics 

consistently stresses the potential effects of AR on tourism fields. 

Current knowledge on AR apps has examined consumers’ attitude from the viewpoint 

of the Technology Acceptance Model (TAM) [9], its use in retail frontline operation 

[10] and positive brand attitude formation [11]. In the tourism domain, it has also been 

examined as a tool for improving destination engagement and satisfaction [2]. A critical 

missing link in extant knowledge is how the usability and emotional perception of AR 

apps impact experience and intention to use. This is particularly important as 

information system scholars have repeatedly echoed that the success in the diffusion of 

a piece of information technology is critically anchored on its cognitive (e.g., usability) 

and affective components [12, 13]. This study therefore adds to this gap by examining 
the role of usability and affective components (i.e., emotional perception) of AR apps 

on customer experience and intention to use. In order to address the research purposes, 
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respondents were asked to experience an AR application (Layer) as a travel information 

source, containing travel attraction, destination and sports/leisure information. After 

their actual experiences to Layer, a set of survey was used to measure concepts of 

usability, enjoyment, entertainment, playfulness, action/emotion experiences and 

intention to use. 

The paper starts with an overview about augmented reality. Next the development of 

the hypotheses is presented in two chapters. The first is dealing with usability and 

emotional app perception and the second one with emotional app perception, 

experience and intention to use. After the methodology the results will be presented. 

The paper closes with the discussion and managerial implications. 

 

2 Literature Review 

2.1 Augmented reality 

Increasing scholarly interest in augmented reality (AR) is underpinned by its role in 

improving customer experience [14]. [15, p.20] defines AR as a “medium in which 

digital information is overlaid on the physical world that is in both spatial and temporal 
registration with the physical world and that is interactive in time.” The difference 

between virtual reality (VR) and AR is that with VR, the use of special goggles 

separates and immerses the user in a virtual world, AR users are still in connection with 

reality, however, such reality is augmented via virtual information [11]. The use of AR 

has been applied in fields such as games and sports, education, entertainment, social 

networking and marketing [9] with different formats such as mirrors, smartphones and 

wearable devices [11]. With the ubiquity of smartphones present a vast potentials for 

the adoption of AR apps, however, there is limited understanding on how AR app 

usability and its emotional perceptions impacts tourists’ experiences and intention to 

use.  

2.2 Usability and emotional app perception 

Several studies in the domain of information and communications technology have 

highlighted the importance of usability [16] and emotional components in user 

experience [17]. Usability implies the physical components of a piece of technology 

which enhances its use [16] and is for instance measured by efficiency, satisfaction, 

learnability, memorability and errors [18). In the context of mobile applications, [19] 

developed and validated various measurements namely application design, application 

utility, user interface input, user interface output and user interface structure. While the 

physical features of mobile applications are a prerequisite for the success of an 

application, another consideration for users is the emotional perception such as fun, 

pleasure and enjoyment they derive from such applications [20]. Prior research has 

shown a positive relationship between usability of mobile applications and emotional 

aspects such as enjoyment [21, 22]. Similarly, [23] found that system quality and 
perceived playfulness are critical factors that influence consumers’ decisions. AR apps 

contain images, interactive features and gaming functionalities that produce excitement 

and heightens the pleasure of the user [2]. [24] examined the physical and interactive 

features of AR apps and found a positive association between the physical properties 



 

and users’ emotion (feelings of pleasure, feelings of control and arousal). We thus 

hypothesize that:  

H1. AR app usability positively impacts on enjoyment 

H2. AR app usability positively impacts on playfulness 

H3. AR app usability positively impacts on entertainment 

2.2 Emotional app perception, experience and intention to use 

Studies have also established a relationship between usability and affective components 

of mobile applications and their influence on user experience [25]. There are different 

types of experience. In an offline context, [23] for instance look at emotional experience 
which is based on emotions and action experience Which is defined as experiences 

customers gain through participation in activities. Action experience positively 

influences behavioral intention. For emotional experience no direct link with behavioral 

intention could be found. In a study of mobile users in Taiwan, [26] found a positive 

and significant relationship between entertainment and customer experience. Similarly, 

[22] found a positive relationship between enjoyment and customer experience. The 

same study also establish a relationship between customer experience and positive 

emotions. Playfulness was also positively related to enjoyment [27]. Accordingly, we 

hypothesize that: 

H4. AR app entertainment positively impacts emotional experience 

H5. AR app enjoyment positively impacts emotional experience 

H6. AR app playfulness positively impacts emotional experience 

H7. AR app playfulness positively impacts action experience 

H8. AR app entertainment positively impacts action experience 

H9. AR app entertainment positively impacts action experience 

Embedding affective components in mobile applications and its impact on user 

experience is strongly related to usage intention [28] and actual usage [29]. Pleasurable 

experiences strongly predict usage intention [30]. [31] found AR positively influences 

user experience which leads to higher user satisfaction and the willingness to buy more. 

However, [24] noted that only pleasure and arousal as emotional experiences positively 

influenced usage behaviour. Thus, we propose the following: 

H10. Action experience has a positive impact on the intention to use an AR app 

H11. Emotional experience has a positive impact on the intention to use an AR app 

Fig. 1 presents the proposed conceptual model reflecting the hypothesized relationships 

between usability, emotional perception, two types of experiences, and intention to use. 



 

 

Fig. 1. Conceptual model (Source: authors’ own figure) 

3 Methodology 

3.1 Research context 

There are numerous augmented reality app examples. For this research we used Layar. 
a Dutch organization who was founded in 2009. The Layar app gained international 

recognition as being one of the first augmented reality browsers. Today Layar is part of 

the Blippar group (headquarter is in London) with the reputation of being one of the 

world’s leading augmented reality and interactive print apps. Interactive print basically 

bridges the gap between print media of all form and digital media. One way Layar 

accomplishes this is by linking flat two-dimensional images or text to videos, 360-

degree pictures, audio or social media. Watching encoded print media through the 

Layar app then augments the printed version. The questionnaire designed for this 

research comprised examples study participants had to try before answering the survey. 

3.2 Questionnaire design and data collection 

A questionnaire comprising four sections was designed. The first part comprised 

questions to reveal previous knowledge concerning augmented reality in general and 
Layar in particular. Example questions are whether they heard about augmented reality 

and/or Layar and which information sources they normally use to search for travel 

information. The second section introduced the app by showing a video about how 

Layar works (https://www.youtube.com/watch?v=ZR4eSmmPCxg) and it asked 

people to actually download the app to their phone. Then they had the chance to use 

Layar and actually experience how it works. They had to try at least one of the examples  

presented in Fig. 2. The way the examples are designed are all applicable and as such 

relevant in a tourism context. 

 

https://www.youtube.com/watch?v=ZR4eSmmPCxg


 

Watch a video  

 

Complete league tables Slide through pictures 

 

Fig. 2. Augmented print examples study participants experienced (Source: 
https://www.layar.com/) 

 

Then, the third part of the questionnaire asked respondents about their experience with 

Layar and if they would like to use augmented reality sources such as the ones they just 

experienced in order to search for travel related information. They were asked about 

cognitive aspects looking at the augmented application usability, i.e. application design, 

application utility, interface in- and output and interface structure [19], affective 

aspects, i.e. enjoyment [32], playfulness [33], and entertainment [34]. Further, people 
responded concerning their experience with regards to action and emotional 

responsiveness [35]. Finally, they expressed their intention to use an augmented reality 

app in the future [36]. Table 1 provides an overview of all the items used. As an answer 

scale for all those items a 6-points Likert Scale from 1 (strongly agree) to 6 (strongly 

disagree) was used. The fourth and final part was about demographics. 

Table 1. Constructs and measurement scales (Source: see sources added in Table 1) 

Construct Items  

Augmented Reality 

Application Usability [19] 

(i.e. design, utility, interface 

input, interface output, 

interface structure) 
 

 

- Overall, I think the Layar is designed well. 
- In general, I believe that Layar has a great design. 
- To me, Layar is very functional. 
- Generally speaking, Layar serves its purpose well. 
- In general, Layar allows me to scan print material 

easily. 
- Overall, the user input mechanisms are designed 

effectively on Layar. 
- In general, the multimedia content of the scanned print 

material is presented effectively. 
- Overall, I believe that Layar presents the multimedia 

content of the scanned print material very well. 
- Overall, I think Layar structures information 

effectively. 
- In general, Layar is structured very well. 

Affective components  
- Enjoyment [32] 

 

- I find Layar an entertaining app. 
- Using Layar is an agreeable way of passing time. 
- Overall, I find Layar enjoyable. 

https://www.layar.com/


 

- Entertainment [34] - Layar was lots of fun to use. 
- I thought Layar was clever and quite entertaining. 

- Playfulness  [33] - Please indicate how much Layar added to the 
following: 

- Happiness, excitement, satisfaction, amusement 

Experience [35] 

- Action Experience 

 

 

 
- Emotional Experience 

 
- Using the app makes me think about my search 

behaviour. 
- Using the app influences my activities. 

- Using the app makes me think about my usage of my 
mobile phone. 

- The app makes me feel more engaged in my search. 
- The app is an emotional experience. 

Intention to use [36] - I think I will use Layar in the future. 
- I recommend that others use Layar. 
- I intend to use brands that offer Layar in the future. 

 

The questionnaire was pre-tested among 43 people not only to reveal odds in terms of 

questions, spelling errors and language issues but also to check the feasibility of the 

actual usage of the augmented reality app with regard to the examples provided. Besides 

various typos and language issues the questionnaire turned out to be ready for the field.  

In order to control for confounding effects, the data was collected from a large student 

group from a UK university. That is, the researchers should be able to monitor the actual 

experiences of Layer by subjects and minimize any other environmental factors. Thus, 

the students registered a technology-related class are suitable to address the research 

questions. As a result, all of subjects have participated in the research as well as 

responded the survey. A convenience sample of 796 fully completed and usable 

questionnaires was collected.  

3.3 Data analyses 

In order to analyse the Sructural Equation Model (SEM) the second generation software 

Mplus [37] was used. An advantage of the tool is that it provides estimators for data 

which is not normally distributed. For this study the robust estimator MLM was used 

[38]. First, one has to examine the measurement model with regard to discriminant 

validity and convergent validity [39]. Second, the evaluation of the structural model 

follows. In order to evaluate the structural model in a second step it is suggested to use 

a combination of stand-alone and incremental fit indices. We used the Satorra-Bentler 

scaled chi-sqaure and the Root Mean Squared Error of Approximation (RMSEA) as 

stand-alone indices and the Tucker-Lewis Index (TLI) and the Comparative Fit Index 

(CFI) as incremental ones. Standardized solutions are reported.  
  

4 Results 

4.1 Sample description 

The data comprises 59.4% female and 40.6% male participants with an average age of 

25.70 (STD=11.44). 58.9% of the participants most of the time use an iOS system 

followed by 35.8% Android users. 49.9% have heard about augmented reality and 



 

26.4% of Layar. On average people spend 5.68 hours online (STD=4.02) of which 5.63 

hours are on their smartphone (STD=4.27). 

With regards to their last holiday on average people stayed for 6.98 days (min=1, 

max=58, STD=5.48). 8.5% travelled by themselves, 20.9% with their partner, 29.9% 

with their family (including child/ren), 32.3% with friends and the rest with others. The 

most important information sources used to search for travel information for that last 

trip are websites (81.0%), followed by travel guide books (32.8%), mobile applications 

(27.1%), online ads (25.4%), magazines/newspaper ads (21.0%), and brochures 

(20.9%). Only 2.6% used augmented reality applications. 

4.2 Model testing 

The assessment of the measurement model reveals that the factor loadings are between 

0.727 and 0.910 and as such they are well above the recommended threshold of 0.7 As 

all squared correlations between construct and its indicators are above 0.5 item 

reliability is achieved. The third column of Table 2 shows that Convergent Validity 

(CR) measures exceed the suggested threshold of 0.7 [39]. The [40] criterion requires 

all Average Variance Extracted (AVE) values to exceed 0.5. The diagonal in Table 2 

shows that this criterion is met as the values range from 0.625 to 0.728. The comparison 

of the constructs’ correlations and the AVE allows to further assess discriminant 

validity. As required all AVE values are higher than the squared correlations. All seven 

constructs the model comprises discriminate well from each other. Furthermore, the 
measurements of all the constructs proof to be unidimensional which is a requirement 

determined by various researchers [41, 42, 43].  

Table 2. Discriminant validity and convergent validity (Source: compiled by authors) 

    Affective Components Experience  

  CR 1 2 3 4 5 6 7 

1 Usability 0.948 0.648             

2 Enjoyment 0.842 0.539 0.728           

3 Playfulness 0.896 0.284 0.432 0.684         

4 Entertainm. 0.832 0.332 0.452 0.561 0.713       

5 Action  0.856 0.310 0.317 0.406 0.276 0.665     

6 Emotional 0.768 0.448 0.464 0.531 0.487 0.781 0.625   

7 Use Intent  0.869 0.296 0.384 0.561 0.684 0.412 0.516 0.689 

Based on a significant Satorra-Bentler scaled chi-square (χ2= 1380.45, p<0.001) we 

examined the modification indices. However, no paths was added as there was no 

theoretical ground for it. An inspection of the fit indicators shows that all of them meet 

the essential level. With values of 0.905 and 0.916 respectively, both the TLI and CFI 

are above the required threshold of 0.9 [44]. RMSEA is at a satisfying level of 0.065. 

Table 3 shows the details of the structural model results. The β-values show that 

Usability has the strongest impact on Enjoyment followed by Entertainment and then 

Playfulness. The Emotional Experience is driven by Entertainment and Playfulness. 
Enjoyment has a lower but also a significant impact. The main trigger for Action 

Experience is Playfulness followed by Enjoyment. Entertainment has the least impact. 

A striking insight is that Intention to Use is only driven by augmented reality users’ 



 

Emotional Experience. Action Experience has no effect. So, we can confirm ten 

postulated hypotheses. The only one we must reject is that there is an impact of action 

experience on the intention to use an AR app. 

Table 3. Standardized path estimates and significances (Source: compiled by authors) 
Endogenous variable Exogenous variable R2 β p-value 

 
Usability 

Entertainment 0.390 0.625 <0.001 

Playfulness 0.331 0.576 <0.001 

Enjoyment 0.571 0.756 <0.001 

Entertainment  
Emotional Experience 

 
0.900 

0.505 <0.001 

Playfulness 0.495 <0.001 

Enjoyment 0.199 <0.001 

Entertainment  
Action Experience 

 
0.461 

0.172 <0.001 

Playfulness 0.460 <0.001 

Enjoyment 0.210 <0.001 

Emotional Experience 
Intention to Use 0.710 

0.810 <0.001 

Action Experience 0.051 0.212 

 

5 Discussion 

5.1 Theoretical contribution 

This paper makes an effort to contribute to literature by examining the relationships 

between usability, emotional perception (i.e. playfulness, enjoyment and 

entertainment), action- and emotional experience and the intention to use an AR app in 

the future in a travel context. Previous literature suggests that usability is a crucial 
antecedent for the positive emotional perception of a technology [20, 21, 22, 23]. Our 

results confirm that in the context of AR applications. Most of the previous studies 

looked at experience of a technology in general. We followed what [23] did in an offline 

context and analysed different types of experience namely action- and emotional 

experience. Action experience is mainly driven by playfulness while emotional 

experience is triggered by entertainment. In terms of the impact of action- and 

emotional experience on intentional behaviour our results contract with [23] findings. 

In an AR application context action experience has no significant impact on intention 

to use the AR app but it is all about the emotional experience that makes users want to 

use the app again.  

5.2 Managerial implications 

From a management perspective the results show that usability of an AR app basically 

is the very basic requirement for positive emotional perceptions. While usability is 

crucial the app must comprise features that users find enjoyable, entertaining and 

playful. In order to succeed in terms of travellers’ willing to use the app in the future 

the focus must be on the emotional experience of users. Indeed, this insight should be 

useful for mobile technology designers who create the contents for mobile users. With 

the advancement of mobile technology, the smartphones can be a catalyst for travellers 

to easily use an AR application. In this sense, the AR content that can induce emotional 

aspects can not only motivate adoption behaviours but also enhance the influences of 



 

AR on their user experiences for travel. Action Experience can be ignored. The most 

crucial design factor to focus on with an AR app to make its usage an emotional 

experience is entertainment followed by playfulness. So, depending on the context of 

the AR app relevant features must be identified and implemented.  

5.3 Limitations and future research 

This study is cross-sectional and focused on one AR app only. Future studies should 

examine different types of AR apps and examine effects over time. Further, it is 

worthwhile to look at differences regarding what service augmented reality provides. 

In our study this would be differences between using the AR app to watch videos, slide 
through pictures, or complete league tables. Other aspects such as looking at 360-degree 

pictures or showing versions of a place of different times in history should be 

considered too. Finally, it is suggested to add other potential emotional perceptions of 

an app and different types of experiences app users can have. 
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