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Abstract— The purpose of this study is to determine which 
factors influence continuous intention in AR smart phone 
applications. The result is that information quality and relative 
vividness positively influence to perceived usefulness and 
continuous intention is positively influenced by perceived 
usefulness. 
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I.  INTRODUCTION 
The development and service launch of various smart 

phone applications using augmented reality (AR) 
technology have become more active all over the world. 
However, in the case of AR applications in Korea, many 
applications have been terminated due to low usage rate. 
Why was the service for representative AR applications 
terminated, despite no technical problems, when the market 
for AR services is expected to grow? Previous AR studies 
have mainly concentrated on the technological perspectives 
of a system, although other factors of the information 
system are important. Accordingly, this study explores the 
characteristics of AR applications, and investigates the 
success factors for continuous usage behavior with an 
extended view. 

II. LITERATURE REVIEW 

A. Augmented Reality 

AR technology is a combination of real environments and 
virtual objects. Computer-generated objects are overlapped 
onto the real world. ‘Real’ and ‘Virtual’ environments are 
on a continuum and AR is on the spectrum, as shown in 
figure 1. 

 
Figure1. Reality – Virtual Spectrum 

Azuma [1] suggested three characteristics of AR: (1) A 
combination of the real and virtual world, (2) Interactivity in 
real time, and (3) Registration in 3-D. Based on these three 
characteristics, AR supplements real world through 
superimposing virtual objects and improving the user’s 
perceptions and interactions between real and virtual 
environments. In AR smart phone applications, the user 
experience focuses on how useful and comfortable it is to 
use it in a user perspective and how effectively it operates in 
a technical perspective [2]. Nowadays, there are several 

location-based AR smart phone applications using GPS. It is 
necessary to track the exact location information. Besides, 
AR smart phone applications need clear and intuitive 
information, as well as an image and natural interface to 
interact between virtual objects and users. These 
characteristics may influence the degree of user satisfaction 
and it may be connected to the continuous intention about 
user acceptance of AR smart phone applications. 

B. Succes Factors of AR applications 
In previous AR technology studies, the phase of user 

interface considers importantly the image expression and 
controls the virtual objects. It gives positive effects to 
enhance user perception and improves the interaction 
between the user and virtual entities. In this point of view, 
these factors are related to the concept of telepresence. 
Telepresence is defined as mediated perception through a 

communication medium in a real environment [3]. 
Telepresence consists of two dimensions: Vividness and 
interactivity. Vividness means the “representational richness 
of a mediated environment” [3]. Vividness is important in 
AR smart phone applications because it is related to the 
expression of virtual objects clearly and the natural 
combination of virtual objects and real environment. 
Interactivity represents “the extent to which users can 
participate in modifying the form and content of a mediated 
environment in real time” [3]. In smart phone applications, 
interactivity is the ability of users manipulating virtual 
objects and virtual environments.  Depending on the degree 
of vividness and interactivity, users may feel that the 
application is useful and enjoyable. 
The other phase of information that is provided in AR 

smart phone applications is the information quality, which is 
also an important factor. In previous studies, researchers 
have emphasized that virtual objects are accurate, 
overlaying onto the real world [4]. In this point of view, 
information quality may influence the usefulness and 
enjoyment of AR smart phone applications. 

C. Continuance usage of AR applications 
Continuance intention at the user level is important behavior 
that was studied in various information system studies. 
Bhattacherjee [5] proposed the expectation-conrmation 
model of IS, and empirically proved that perceived 
usefulness and satisfaction are strong predictors of the 
user’s continuance intention. This approach has explained 
traditional systems’ continuance behavior, but current 
systems are needed to consider the “enjoyment view”. The 
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studies done by [6] also agree that both utilitarian and 
hedonic values would be key determinants of the IS 
continued usage [7]. In the case of the AR applications of 
the smart phone, there are many hedonic aspects. Perceived 
enjoyment can also be an important factor as an antecedent 
of continuance intention. Kim and Oh [7] proved that 
hedonic values of smart phone services are the key 
determinants of existing users’ continuance intention. 
Therefore, this study conceptualizes a model by 
incorporating both aspects. 

III. RESEARCH MODEL AND HYPOTHESES 
This study proposes the AR application continuance model 

based on the extended expectation-conrmation model[5] 
that is applied in this study and supplements other factors. 
Information quality, interaction, and vividness construct 
were considered as exogenous factors. Perceived usefulness 
and enjoyment constructs were used as mediating variables 
toward continuous intention. Based on previous research, 
the theoretical framework was conceptualized, and 12 
hypotheses were built. 

 
Figure2. Research model 

IV. RESESRCH METHODOLOGY & RESULTS 
This study used a survey method to test the model. All 

measurement items were adopted from previous studies, and 
modified for AR context. The questionnaires were 
distributed to 1,200 smart phone users through a mobile 
survey company in July, 2013. A total of 200 responses 
were received. Then, 22 invalid samples were discarded. 
The sample represented a wide range of biographical 
diversity: Men (44%), women (56%); 10’s (7%), 20’s (51%), 
30’s (30%), 40’s (9%), and over 50 (3%). Data analysis was 
performed based on partial least squares (PLS) analysis by 
using ‘Smartpls 2.0’. The measurement model was validated 
by examining the reliability (Cronbach Alpha and 
Composite Reliability), the convergent validity (Factor 
Loading and Average Variance Extracted), and the 
discriminant validity (the square root of AVE and Cross 
Loading) of the research instruments. Every value satisfied 
each cut-off value (0.7 or 0.5) and criteria. Table 1 shows 
the results of the validity test. 

 α C.R. AVE INF INT VIV PU PE SAT CI
INF .72 .84 .64 .80           
INT .79 .87 .70 .55 .83      
VIV .79 .88 .70 .57 .46 .84     
PU .76 .86 .68 .63 .47 .55 .82    
PE .92 .95 .86 .43 .38 .42 .57 .93   

SAT .85 .91 .76 .54 .48 .57 .59 .58 .87  
CI .91 .95 .85 .47 .41 .44 .59 .55 .75 .92

Table1. Reliability and validity of measurement model 

In order to test the significance and strength of the proposed 
hypotheses, a 500 subsample bootstrap method was used. 
Among the 12 hypotheses, most of them were supported 
with an over 95 percent confidence interval for a two-tailed 
test, except for H3 and H11. The proposed model explained 
60.4% of the variance in continuance intention.  

  P.C. t-value Result 
H1 INF → PU .36 4.59 Supported 
H2 INF → PE .22 2.19 Supported 
H3 INT → PU .08 1.00 Not Supported 
H4 INT → PE .15 2.11 Supported 
H5 VIV → PU .18 2.33 Supported 
H6 VIV → PE .22 2.62 Supported 
H7 PE → PU .31 4.52 Supported 
H8 PU → SAT .39 5.16 Supported 
H9 PE → SAT .36 4.94 Supported 

H10 PU → CI .18 2.67 Supported 
H11 PE → CI .10 1.55 Not Supported 
H12 SAT → CI .58 6.87 Supported 

Table2. Hypotheses testing results 

V. DISCUSSION 
The results reveal interesting contributions to AR 

application literature. Although AR smart phone application 
has a utilitarian and hedonic nature, perceived usefulness 
was a strong predictor for the continuous intention of AR 
application. Perceived enjoyment had an indirect effect 
through the perceived usefulness or satisfaction. In the early 
stages, the technological features of AR application 
stimulated the early adopter’s curiosity and catch popularity, 
but the results show that this does not guarantee the survival 
of AR application and explains the reason for failure. It also 
supports the finding that information quality has a relatively 
strong influence on the perceived usefulness and perceived 
enjoyment. Additionally, interactivity, an important factor in 
previous research, is relatively less important than vividness 
in the AR application context because of the limited screen 
size of the smart phone. This study has theoretical 
contributions that integrate the expectation-confirmation 
theory and a telepresence to explain the continuous intention 
of AR smart phone application. This study also provides 
practical contributions that emphasize information quality 
and vividness to AR smart phone application developers. 
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