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Abstract—There are several studies on user adoption of new 

technologies. These studies attempt to determine the underlying 

antecedents or factors that spur users’ adoption or acceptance of 

such technologies. The original Technology Acceptance Model 

(TAM) included perceived usefulness and perceived ease of use as 

determinants of users’ adoption of information technologies. This 

model was later extended to include perceived enjoyment and 

other variables. However, in the context of interactive mobile 

maps, this model or its extensions have not been applied yet. This 

informed and underscored the objective of this investigation. This 

study is aimed at applying the TAM model’s extension to the 

context of interactive mobile maps. This study therefore examines 

perceived usefulness, perceived ease of use and perceived 

enjoyment as antecedents to user adoption of interactive mobile 

maps using TAM model. The model was used to evaluate users’ 

adoption of the technology (interactive mobile map) with 

perceived usefulness, perceived ease of use and perceived 

enjoyment as antecedents. A survey approach was used and the 

findings revealed that all the three factors used in this study 

explain well the variance in user adoption of interactive mobile 

maps. Perceived usefulness, perceived ease of use, and perceived 

enjoyment have significant positive effect on user adoption of 

interactive mobile maps. In sum, this study further confirms and 

validates the TAM model.  

 

Index Terms—Antecedents; Ease of Use; Enjoyment; 

Interactive Mobile Maps; Perceived Usefulness; User Adoption. 

 

I. BACKGROUND 

 

Interactive mobile maps offer some aids to users on how to 

locate where they are, currently and where they are going to, 

while also incorporating the users’ mobility context. They are 

expected to provide usable client interfaces and lower the users’ 

mistakes as well as their errors while locating places [1]. This 

is an integral part of interactive applications [2]. The usability 

of mobile maps implies reducing the discomfort and increasing 

the leisure users obtain while they find and search for their 

desired destinations. Kjeldskov et al. [3] argued that users use 

maps on mobile devices as a result of the utilities they obtain 

from them. The use of mobile devices for searching locations 

or places presents some challenges for users due to factors such 

as the screen size of phones and the up and down zooming on 

mobile maps. Mobile maps offer various benefits to users such 

as the provision of access to any map location in the world at 

any time while the users are mobile [4]. Several research and 

studies have been carried out on usability of mobile maps [5]. 

However, no study has been carried out in the context of 

interactive mobile maps to understand factors that drive or 

propel users’ adoption of interactive mobile maps or their 

intention to use the technology. This study adopts the TAM 

model to assess the factors that influence users’ adoption of 

interactive mobile maps. The study attempts to examine the 

impact or the effect of perceived usefulness, perceived ease of 

use and perceived enjoyment on users’ adoption of interactive 

mobile maps. 

 

A. Mobile Map  

Mobile map is application software that runs on a mobile 

device. It gathers geographic data to determine a user’s location 

at a point in time [6]. Mobile map can also show users the 

locations of public services like hospital, police station, and 

emergency services. They can as well present the location of 

the user and the place he/she is searching by distance as well as 

the time it can take to move from the users’ location to the 

destination that they want to go to. Mobile map has preferences 

which can be personalized and be adapted to the users’ search 

and request and provide aid on what they are looking for on the 

map. The user can search for environmental issues and 

conditions such as surrounding weather, emergency services, 

traffic, shopping center and other places that they are interesting 

in. Searching on maps can give users exact information that 

they need or require, and also help them navigate to their points 

of interest, and provide them proximity notification, and 

location-related commercial services notification such us online 

payment possibilities [7]. The capacity of mobile maps to 

determine the present location of a user and to search on the 

maps to know the destination of both where the user is and 

where to go while the user is mobile, is the main objective of 

mobile maps. Mobile devices play vital role in our everyday’s 

life. Users can be confident and assured to travel to anywhere 

they want without being to the location before in as much as the 

map is on their mobile device which can serve as direction to 

them to search and locate where they are going to [8]. 

Geospatial information in mobile maps play vital role in 

mobile maps. They assist the client to comprehend geospatial 

ideas, for example, introduction, bearings and distance [9-10]. 

The graphical interface of maps gives a more reasonable 

understanding of the environment, something that is 

significantly more troublesome when the interface is in printed 

or audible form. Mobile maps guide visualizations and keep 

graphical/ mapping interface clear, they also provide pleasure 

to the user, while giving them the nature of data that can fulfill 
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their quest, curiosities, necessities and desires. Usability issues 

on mobile maps arise due to the smallness of screen sizes of 

mobile devices that hampers visualization and the clarity of 

information [25-27, 30-35]. This makes the devices to have 

limited number of item or object that can appear on their 

screens. This affects the ability of maps on mobile to describe 

places and objects to users [7]. Finally, data exchange with the 

server is a challenge as this affects the continuously changing 

transmission factors that affect the quality and speed of 

communication [11].  
 

II. TAM MODEL 

 

The Technology Acceptance Model (TAM) [18] provides a 

conceptual framework that is based on some theories in social 

psychology, such as, the theory of reasoned action (TRA) 

(Ajzen & Fishbein [28]), and the theory of planned behavior 

(TPB) [12]. On the foundation of these theories, TAM proposed 

a causal model to explain and predict the acceptance or adoption 

of a given information technology by potential users. The 

original TAM suggests that perceived usefulness and perceived 

ease of use are antecedents that have effect on user’s attitude 

towards using a technology, which in turn determines their 

intention to use or to adopt it [13]. Furthermore, TAM also 

pointed out that perceived ease of use explains the variance in 

perceived usefulness. Prior research have validated the TAM 

framework [13-14], hence, TAM offers a good platform to 

assess users’ adoption of interactive mobile maps. More so, 

TAM is the most widely applied model in user acceptance of 

technology studies when compared to other models like TPB 

[12] and UTAUT (unified theory of acceptance and usage of 

technology) [29]. The reason for this is the simplicity and ease 

of implementation of the model [14-15].  

However, the shortcoming of TAM comes from the fact 

several vital factors were not included in the original model. 

This reveals why researchers often extend TAM by adding 

other factors that are relevant in different contexts and settings 

[14]. One of such extensions is the addition of perceived 

enjoyment by Davis et al. [16] as an antecedent to user adoption 

of information technology. They found that perceived pleasure 

has a significant impact on the users’ adoption intention for a 

word processing program [16]. Further still, perceived ease of 

use influences perceived usefulness and perceived enjoyment 

[17]. Davis et al. [16], posits that perceived usefulness and 

perceived enjoyment have relative influence on intention to use 

and usage of information technology [16]. A positive 

interaction between perceived usefulness and perceived 

enjoyment was also observed [16]. However, these antecedents 

(perceived usefulness, perceived ease of use and perceived 

enjoyment) though used in other research contexts as 

antecedents to user adoption of information technology, have 

not been verified or applied in interactive mobile map context.   

 

A. Perceived Usefulness 

Perceived usefulness is “the degree to which a person 

believes that using a particular system would enhance his or her 

job performance” [18]. Perceived usefulness explains the user's 

recognition that the interactive mobile map innovation will 

improve their task performance in conveniently finding 

locations through their interaction with the devices’ interface 

[18]. The user has a view of how valuable the innovation is in 

performing his or her tasks (i.e. mobile map’s effectiveness) 

and how useful the mobile map is in reducing the time to get 

locations of where they are going to or where they are or getting 

the distance from a location to another location (i.e. mobile 

map’s efficiency). This is coupled with their overall satisfaction 

about the ease of use of the application (i.e. mobile map’s 

satisfaction or ease of use). From this backdrop, the following 

hypothesis is projected:  

H1: Perceived usefulness has a positive effect on users’ 

adoption of interactive mobile maps. 

 

B. Perceived Ease of Use 

Davis [18] describes perceived ease of use as “the degree to 

which a person believes that using a particular system would be 

free of effort”, that is, the extent that using a specific technology 

(such as, mobile map) would be free of physical and mental 

exertion. The user may accept that a given innovation (such as, 

mobile map) is helpful, but while using the mobile application, 

the user may find out that the innovation may be difficult to use. 

For instance, the object on mobile screen may be difficult to 

see. Ease of use is the user's impression of or perception about 

the measure of requirement needed to use a technology or the 

degree to which a user accepts that utilizing a specific 

innovation will be effortless and smooth [18]. Apart from Davis 

et al. [18], Zhu et al. [19] also included perceived ease of use as 

a determinant to the intention to use a mobile device. Following 

this background, the following hypothesis is proposed:  

H2: Perceived ease of use has a positive effect on users’ 

adoption of interactive mobile maps.  

 

C. Perceived Enjoyment 

Enjoyment alludes to the degree to which the use of a 

technology (like mobile map) is seen to be enjoyable, 

pleasurable and fun [16]. It refers to the hedonic (visual) 

attractiveness, aesthetic beauty, perceived comfort, perceived 

pleasure, playfulness or fun derived from using a system or an 

interface. It is a motivation for users to use the innovation as it 

gives them joy to use it. A number of studies on perceived 

enjoyment [16, 20] have shown that users’ happiness while 

using an application have great impact on their intention to use 

the application. Igbaria [20] found that pleasure or perceived 

enjoyment is related with the time of use. Moon and Kim [21] 

found that liveliness had an immense effect on the users’ 

expectation to utilize information technology. User derived 

pleasure, entertainment and fun from the use of an application 

impacts on their adoption of the application. Hence the 

following hypothesis is formulated:  

H3: Perceived enjoyment has a positive effect on user 

adoption of interactive mobile maps. 

 
III. RESEARCH METHODOLOGY 

 

This study was conducted in Universiti Utara Malaysia. 

Judgmental sampling was used to select and enroll the study 

participants who have experience or who use or have been using 

mobile maps on their mobile device. To elicit the data used in 

the study, 80 questionnaires were distributed; but, only 65 

copies (representing a response rate of 81.25%) were collected 

back from respondent. The shortfall in the collected 
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questionnaires was due to the time frame slated for the study 

and other constraints. SPSS IBM version 20 was used to 

analyze the demographics while smartPLZ version 2.0 was used 

to run the main analysis for the study. 

 

IV. RESULTS 

 

The result of this study is presented in this section and 

includes the discussions on demographics, measurement model, 

and the structural model. 

 

A. Demographics 

From the survey, 31% of respondents were male while 69% 

were female. The spread of the ages of participants is as 

follows: 20-30 (58%), 31-40 (40%), 41-50 (2%), 51 and above 

(0%). Thus, most of the participants were between the ages of 

20-40, attesting and pointing to the age range of users that often 

and commonly use mobile maps.  In addition to the 

demographic characteristics, the participants’ distribution per 

apps used is as follows: Google Maps (69%), Waze (31%). 

Also, the participants’ distribution based on the screen size of 

the participants’ mobile device is as follows: small (15%), 

medium (62%) and large (23%). 

 

B. Measurement Model 
The study measurement model was verified using 

confirmatory factor analysis so as to test the validity and 

reliability of the constructs. The model’s convergent; 

discriminant and construct validity as well as its reliability were 

tested and confirmed. 

 

a. Convergent Validity 
Loadings and cross-loadings were verified to ascertain if 

items in a given construct used in the measure loaded higher in 

the construct more than they loaded on the other associated 

corresponding constructs in the measure. This verification is 

checked for each construct used in the measure. Convergent 

validity of the constructs was examined using factor loadings 

and average variance extracted (AVE) statistics. On the basis of 

the recommendation of Hair et al. [22], factor loadings greater 

than 0.50 were considered to be significant. All the factor 

loadings in this study were greater than 0.50 (see Tables 1 and 

2). As shown in Table 2, the AVE for each construct exceeded 

the recommended level of 0.50. This implies that over 50% of 

the variances observed in the items were accounted for by the 

hypothesized constructs.   

 

b. Reliability 

Reliability is the measure of the internal consistency of the 

items in a construct or questionnaire. As can be seen in Table 2, 

the Cronbach alpha coefficient for perceived usefulness is 

0.799, for perceived ease of use is 0.817, for perceived 

enjoyment is 0.862 and for user adoption is 0.824. Cronbach 

alpha values, 0.70 and above are considered good estimates of 

reliability of a construct and the internal consistency of items in 

the construct [23]. This also applies to the composite reliability 

(CR), the estimates are all above the recommended 0.70 [24]. 

These results show that the measures have good reliability. 

 
 

Table 1 

Factor Loadings 
 

Items AOI EOD PE U 

aoi1 0.712 0.539 0.208 0.441 

aoi2 0.836 0.618 0.417 0.672 
aoi3 0.708 0.641 0.573 0.612 

aoi4 0.804 0.467 0.412 0.538 

aoi5 0.655 0.366 0.626 0.411 
eod1 0.635 0.885 0.524 0.617 

eod2 0.574 0.756 0.330 0.499 

eod3 0.479 0.741 0.436 0.489 
eod4 0.525 0.689 0.585 0.539 

eod5 0.509 0.662 0.305 0.468 

eod6 0.380 0.600 0.207 0.351 
pe1 0.421 0.394 0.741 0.538 

pe2 0.366 0.371 0.588 0.595 

pe3 0.516 0.655 0.641 0.569 
pe4 0.521 0.432 0.841 0.535 

pe5 0.345 0.249 0.743 0.588 

pe6 0.461 0.394 0.815 0.525 
u1 0.584 0.541 0.583 0.849 

u2 0.519 0.407 0.581 0.764 

u3 0.570 0.461 0.529 0.806 

u4 0.696 0.667 0.624 0.884 

u5 0.436 0.398 0.541 0.639 

u6 0.557 0.648 0.524 0.669 

Perceived usefulness (AOI); User adoption (U); Perceived ease of use (EOD); 

Perceived enjoyment (PE) 

 
Table 2 

Reliability Analysis 

 

Constructs Cronbach Alpha CR AVE 

Perceived 

usefulness 
0.799 0.861 0.556 

Ease of use 0.817 0.869 0.529 
Perceived 

enjoyment 
0.862 0.898 0.598 

User adoption 0.824 0.873 0.537 

 

Perceived usefulness (AOI); User adoption (U); Perceived ease of use (EOD); 

Perceived enjoyment (PE) 

 
c. Discriminant Validity 

Table 3 shows the outcome of the discriminant validity. 

Fornell and Larcker [24] suggested that correlations between 

items in any two constructs should be lower than the square root 

of the average variance shared within a construct. In this study, 

there are no high cross-loadings of items in one construct with 

items in other constructs. The square root of the average 

variance extracted (AVE) of each variable is larger than its 

correlations with other latent variables (constructs). Since, the 

square root of all AVE scores (diagonal elements in Table 3) 

were much higher than all other cross correlations (off-diagonal 

elements in Table 3), the measures have good discriminant 

validity.   
 

Table 3 

Discriminant Validity 

 

Constructs AOI EOD U PE 

AOI 0.745913    

EOD 0.720039 0.727401   

U 0.735849 0.689801 0.773664  

PE 0.597617 0.565892 0.574692 0.733445 

 

Perceived usefulness (AOI); User adoption (U); Perceived ease to used 
(EOD); Perceived enjoyment (PE) 
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d. Predictive Quality of the Model 

The R square provides the predictive quality of a model. It 

shows the proportion of the explanatory variables that account 

for the variability in the response variable. In this study, the 

three explanatory factors: perceived usefulness, perceived ease 

of use and perceived enjoyment, jointly accounted for 61% of 

the variability in user adoption. The model has a relatively good 

predictive quality. 
 

Table 4 

Predictive Quality of the Model 

 

Constructs R Square AVE GOF 

AOI  0.556386  

EOD  0.529112  

PE  0.537941  

U 0.607975 0.6816  

Average 0.608 0.682 64% 

 

C.   Measurement Model 
The structural model reveals the path linking perceived 

usefulness, perceived ease of use, and perceived enjoyment to 

user adoption of interactive mobile map (see Figure 1).  
 

Table 5 

Test of Hypothesis 
 

 Hypotheses 
Standard 

Deviation 

Standard 

Error 

t- 

Statistics 
P-Value 

H1 AOI ->U 0.052 0.052 8.345 0.000 
H2 EOD ->U 0.048 0.048 6.048 0.000 

H3 PE->U 0.041 0.041 3.605 0.000 

 

Perceived usefulness (AOI); User adoption (U); Perceived ease of use (EOD);  
Perceived enjoyment (PE):p<0.001 

 

The above table shows the result of the relationship between 

each explanatory factor and the response variable.  Perceived 

usefulness, perceived ease to used, and perceived enjoyment are 

each significantly associated with user adoption of interactive 

mobile maps. The three hypothesis tested in this study were 

supported and confirmed. Thus, perceived usefulness has 

positive effect on user adoption of interactive mobile maps (this 

confirms hypothesis one, H1). Perceived ease of use has 

positive effect on user adoption of interactive mobile maps 

(confirming hypothesis two, H2). In addition, perceived 

enjoyment also has a positive effect on user adoption of 

interactive mobile maps (confirming hypothesis three, H3). 

Therefore, the three independent variables considered in this 

study: perceived usefulness, perceived ease of use, and 

perceived enjoyment, are significant antecedents to the user 

adoption of interactive mobile maps, thus further confirming 

the TAM’s model. Users consider these factors very importance 

in their adoption or in their intention to use interactive mobile 

maps. 

 

V. CONCLUSIONS 

 

This study examines the user perception of usefulness, ease 

of use and enjoyment as antecedents to user adoption of 

interactive mobile map. TAM model was used to evaluate 

users’ adoption of interactive mobile maps using three beliefs 

or constructs as antecedents. Quantitative research (survey) 

methodology was used and the analysis and findings revealed 

that all the three explanatory factors used in this study, explain 

the user adoption of interactive mobile maps. Perceived 

usefulness, perceived ease of use, and perceived enjoyment 

each have significant positive effect on user adoption of 

interactive mobile maps. In this study, the three beliefs: 

perceived usefulness, perceived ease of use and perceived 

enjoyment, clearly showed that they are determinants to users’ 

adoption of the interactive mobile maps. Though the three 

constructs have been used in previous research as antecedents 

to user adoption of certain information technologies, however, 

they have not been used or examined in the context of 

interactive mobile map. This study tested three hypotheses, 1. 

Perceived usefulness has a positive effect on user adoption of 

interactive mobile maps, 2. Perceived ease of use has a positive 

effect on user adoption of interactive mobile maps, and 3. 

Perceived enjoyment has a positive effect on user adoption of 

interactive mobile maps. The three hypotheses were all 

supported and confirmed. In conclusion, the study further 

confirms and validates the TAM model. 

 

 
  

Figure 1: Structural model for the study 
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