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Abstract - With over 6 billion people having an internet 
connected mobile device (UNESCO), m-learning has 
established a solid basis for its implementation worldwide. 
To become truly successful in this activity, m-learning needs 
motivated students who use mobile technologies in their 
educational activities on a daily basis. Since students present 
a large group of users highly exposed to mobile technologies, 
it is expected that their views and actual use of mobile 
technologies in their education will influence the direction of 
further developments of m-learning positively. One of the 
recent theories which is related to the acceptance of mobile 
technologies is the unified theory of acceptance and use of 
technology (UTAUT). In this paper, this theory is applied in 
understanding of acceptance and use of mobile technologies 
by students for further advancement of m-learning. This 
paper presents the results of an explorative study of the 
students at the Faculty of Humanities and Social Sciences, at 
the University of Zagreb, Croatia about acceptance mobile 
technologies and m-learning. The results of this study would 
help in further development of m-learning at the Faculty of 
Humanities and Social Sciences. 
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I. INTRODUCTION 

Information and communication technologies (ICT) has 
become the integral part of educational process at many 
universities worldwide. As members of Generation “Z“ 
(people born after 1995) enter universities, they expect 
that universities will function similarly to the world they 
were born into with the omnipresent internet, social 
media and mobile technologies [1]. To fully understand 
technological needs in education of this and future 
generations of students, we should first understand their 
motivation for use of ICT including mobile devices in 
education. The aim of this paper is to present the results 
from the explorative study of the students at the Faculty 
of Humanities and Social Sciences at the University of 
Zagreb, Croatia about acceptance of mobile technologies 
and m-learning. The results of this study would help in 
further development of m-learning at the Faculty of 
Humanities and Social Sciences. 

II. M-LEARNING 

Historically, ICT have entered the realm of education 
several decades ago. One of the most important concepts 
in education - e-learning - emerged in the late 80s. In the 
90s when the power of desktop and handheld devices 
grew significantly and became more affordable and 
ubiquitous, e-learning became even more popular [2]. The 
latest developmental form of e-learning is m-learning. 
„Mobile  learning  (m-learning) is a recent  technology 
that  has  been  developed  rapidly  to  deliver  e-learning 
using personal mobile devices without posing any 
restrictions on time and location” [3]. The widespread 
availability and relatively low cost of mobile devices 
opened new opportunities to leverage the power and 
ubiquity of mobile technologies in order to enhance 
learning and extend educational opportunities [3]. As a 
result, m-learning offers “the exploitation of ubiquitous 
handheld technologies, together with wireless and mobile 
phone networks, to facilitate, support, enhance and extend 
the reach of teaching and learning. M-learning can take 
place in any location, at any time, including traditional 
learning environments such as classrooms as well as in 
workplaces, at home, in community locations and in 
transit” [4]. M-learning has many benefits: continuous, 
ongoing, flexible learning; it enables time for reflection; it 
facilitates informal and formal learning; it supports 
personalization; it is readily available; ubiquitous; 
contextual and relevant; it provides ubiquitous access and 
supports user-generated media [5]. In its Higher Education 
Academy report, JISC [6] identified a number of potential 
benefits of mobile and wireless learning. These include:  
mobile/wireless devices tend to be personal, private and 
familiar; they reduce perceived barriers to learning; 
mobile devices are pervasive (most learners have a mobile 
phone); mobile/wireless devices are highly portable, 
allowing access to learning from anywhere; using mobile 
devices, learners can fit learning into their life, including 
“dead” time such as traveling, queuing; mobile devices 
allow immediacy of communication, including speech and 
data sharing; laptops and wireless networks allow access 
to learning by learners in dispersed communities and 
isolated situations; context awareness brings a new 



 

 

dimension to learning in the field; mobile devices can be 
used to record data and to capture the process of learning 
wherever it happens; mobile devices allow on-the-move 
contact with mentors, tutors, or other learners; mobile 
phones are considered an acceptable way for learners to 
receive reminders and chasers, and to manage their time; 
bit-sized (just in time) e-learning resources can be 
delivered e.g., to basic skills learners, or work-based 
learners; abstract (representations) and concrete 
(environmentally situated) knowledge can be integrated, 
connecting field or workplace learning with classroom 
learning; peer-to-peer networks make mobile learning 
inherently more learner-centered. Kukulska-Hulme et al. 
[7] identified several key points of use of m-learning: 
learner collaboration, the ability to support collaborative 
and conversational learning taking place outside the 
classroom, in homes, workplaces and in museums. Mobile 
technologies are especially good in providing learning 
environment outside of the classroom and therefore are of 
great interest for researchers around the world trying to 
research details about their use in education. 

III. ACCEPTANCE OF MOBILE TECHNOLOGIES 

Acceptance of technology in general was a topic of 
interest of many researchers. Over the years, many 
theories and models were developed to facilitate the 
research about acceptance and use of technology in 
different contexts. More recently, mobile technologies 
also entered the realm of interest of scientists in different 
scientific disciplines. “Mobile technologies are developing 
rapidly, and the functionalities available on mobile 
devices grow more numerous and complex every day” [3]. 
With the rapid development came technical difficulties 
such as the reliability of mobile devices, battery life 
(device autonomy), network connectivity, data loss and 
compatibility [8]. Use of mobile technologies brought 
certain benefits such as [2]: learners could interact with 
each other and with the practitioner instead of hiding 
behind large monitors; it's much easier to accommodate 
several mobile devices in a classroom than several 
desktop computers; PDAs or tablets holding notes and e-
books are lighter and less bulky than bags full of files, 
paper and textbooks, or even laptops; handwriting with the 
stylus pen is more intuitive than using keyboard and 
mouse; it's possible to share assignments and work 
collaboratively etc.. Mobile technologies also have certain 
disadvantages such as [2]: small mobile and PDA screens 
limit the amount and type of information that can be 
displayed; there are limited storage capacities for mobiles 
and PDAs; batteries have to be charged regularly, and data 
can be lost if this is not done correctly; they can be much 
less robust than desktops; it's a fast-moving market, 
especially for mobile phones, so devices can become out 
of date very quickly; bandwidth may degrade with a larger 
number of users when using wireless networks. With 
mobile technologies, students can [2] “access documents 
or document libraries; access quizzes and self-assessment 
as question or games; participate in lessons and tutorials; 
receive lectures archived or broadcast live;  access to 
video clip or audio libraries; read asynchronous postings; 
exhibit student work and participate in virtual learning 
communities on the go”. 

Although we have learned about the good and the bad 
sides of mobile technologies, it is still not clear what 
motivates students to use mobile devices in their 
education and whether this use has a long-term effect on 
the development of education in general and personal 
success in students’ education. This is where specialized 
theories come in to explain the phenomenon of technology 
acceptance. 

The technology acceptance model (TAM) is probably 
the most famous theoretical model focused on user 
behavior in contact with technology. This model is based 
on the theory of reasoned action (TRA) which states that 
“the individual behavior is motivated by behavioral 
objectives and these are a function of an individual's 
attitude toward the behavior and subjective norms 
surrounding the performance of the behavior [9]. The 
TAM model consists of two factors: perceived usefulness 
and perceived ease of use. Perceived usefulness is the 
prospective user’s subjective probability that using a 
specific application system will enhance his or her job or 
life performance. Perceived ease of use is the degree to 
which the prospective user expects the target system to be 
free of effort [9]. Another attempt to gather the theoretical 
notions about the acceptance of technology is unified 
theory of acceptance and use of technology (UTAUT) 
[10]. The new theory was developed “through a review 
and consolidation of the constructs of eight models that 
earlier research had employed to explain IS (information 
system) usage behavior (theory of reasoned action, 
technology acceptance model, motivational model, theory 
of planned behavior, combined theory of planned 
behavior/technology acceptance model, model of PC 
utilization, innovation diffusion theory, and social 
cognitive theory)” [11]. The UTAUT has selected “the 
critical factors and contingencies related to the prediction 
of behavioral intention to use a technology and technology 
used primarily in organizational contexts [12]. Authors 
proposed four key constructs: performance expectancy, 
effort expectancy, social influence, and facilitating 
conditions. Performance expectancy is defined as the 
degree to which using a technology will provide benefits 
to consumers in performing certain activities; effort 
expectancy is the degree of ease associated with 
consumers’ use of technology; social influence is the 
extent to which consumers perceive that important others 
(e.g., family and friends) believe they should use a 
particular technology; and facilitating conditions refer to 
consumers’ perceptions of the resources and support 
available to perform a behavior [12]. These four key 
constructs influencing the behavioral intention to use a 
technology and/or technology use. A group of authors [11] 
decided to expand the UTAUT theory with additional 
constructs such as hedonistic motivation (the fun or 
pleasure derived from using a technology, and it has been 
shown to play an important role in determining 
technology acceptance and use); price value (cognitive 
tradeoff between the perceived benefits of the applications 
and the monetary cost for using them) and experience and 
habit (opportunity to use a target technology and is 
typically operationalized as the passage of time from the 
initial use of a technology by an individual and the extent 
to which people tend to perform behaviors automatically 
because of learning). In spite of many efforts to create a 



 

 

comprehensive theoretical model about technology 
acceptance and use, one must bear in mind that a “single 
model could not cover all construct which would 
potentially affect users’ intention to use of various new 
services or technologies, particularly in the mobile 
business environment” [11]. This is the reason why each 
theory has to be expanded with additional variables, which 
are sometimes not adequately tested. 

IV. RESEARCH 

Mobile devices have become ubiquitous in learning and 
their perceived advantages might help in further 
development of m-learning by understanding the most 
important aspects, motivation and intentions of use of 
mobile devices in m-learning. The aim of this explorative 
study was to collect data about the use of mobile 
technologies in the learning process of students at the 
Faculty of Humanities and Social Sciences in Zagreb, 
Croatia (FHSS). The explorative study in this paper was 
motivated by the research and articles of Ahmad Abu-Al-
Aish and Steve Love [13], Nassoura [14] and Venkatesh, 
Thong, and Xu [12].  
 

The purpose of this explorative study was to find out 
what attitudes and perceptions students at the FHSS had in 
relation to mobile technologies and m-learning. The basic 
presumptions (hypotheses) were: that students accept 
mobile technologies in the learning process and that that 
the potential of m-learning is still not fully used by 
students at the FHSS. A self-administered online 
questionnaire survey consisting of 19 closed type 
questions was implemented using a convenience sample 
of undergraduate, graduate and postgraduate students at 
the FHSS. The online questionnaire was available from 
January 15th till January 31st 2018. An invitation to 
participate in the research was sent to the students' mailing 
list at the FHSS and was published on the official Web 
site of the FHSS. The total response rate was 88 
respondents. 

V. RESEARCH RESULTS AND DISCUSSION 

The following part of the paper presents the results 
from the research. The questions were divided into three 
parts. The first part was related to collecting demographic 
data from the respondents. The second part was related to 
use of mobile devices and m-learning and the third part 
was related to the expanded UTAUT model referring to 
the selected aspects of use of mobile devices in learning.   
 
The first two questions were oriented towards collecting 
demographic data about the research respondents. The 
total of 88 respondents participated in the research. Sixty-
nine (79.3%) of there were female respondents and 18 
(20.7%) were male respondents (N=87). The next 
question aimed at finding out age of the respondents 
(N=87). Twenty-one respondents (24.1%) were 18-20 
years old (which corresponds to the age of students 
attending the undergraduate study program), 44 
respondents (50.6%) were 21-25 years old (which 
corresponds to the age of students attending the graduate 

study program) and 22 respondents (25.3%) were over 25 
years old (which corresponds to the age of students 
attending the postgraduate study program). Very few 
respondents didn’t indicate their gender or age. 
 
The next part of the questionnaire was related to the use 
of mobile devices and m-learning. The first question in 
this part was related to the frequency of use of m-
learning. The respondents (Table I.) were offered answers 
on the scale from 1 (never) to 5 (every day). On average, 
very few respondents (only 3) used m-learning every day. 
Much more respondents used m-learning on average and 
above average while slightly less respondents used m-
learning below average. Significant 21 respondents never 
used m-learning, which is worrying, especially because 
they are in the age category of the graduate students 
which are near the end of study cycle and have less 
possibilities to be engaged in m-learning than students 
who are just entering the study cycle. 
 
TABLE I. FREQUENCY OF USE OF M-LEARNING (N=86) 

  18-20 years 20-25 years 25+ years 

  Male Female Male Female Male Female 

1 
(never) 

1 5 1 10 1 3 

2 1 3 2 6 2 3 

3 2 3 4 9 0 6 

4 0 4 2 9 1 5 

5 (every 
day) 

0  1 1 0 0 1 

 
The next question in this part of the questionnaire was 
related to the total duration (or experience) in of use of 
m-learning. Most respondents (Table II.) (32.2%, N=28) 
have been using m-learning for 2-3 years, a little less 
(31%, N=27) have been using m-learning for 4-5 years, 
and 14 respondents (16.1%) have been using m-learning 
for longer than 5 years  which is significant experience 
for a significant number of the respondents in this 
research. Only 20.7% of the respondents (N=18) have m-
learning experience shorter than 1 year which could be 
interpreted as inadequate. 

 
TABLE II. DURATION OF USE OF M-LEARNING (N=87) 

  18-20 years 20-25 years 25+ years 

  Male Female Male Female Male Female 

Less 
than 1 
year 

1 7 2 2 1 5 

2-3 
years 

1 8 4 9 2 4 

4-5 
years 

2 2 1 20 0 2 

5+ 
years 

0 0 0 5 2 7 

 
The respondents experienced in m-learning (regardless of 
the length of their experience), were asked about the 
perceived advantages of m-learning. Due to the space 



 

 

restrictions, only the top 3 perceived advantages of m-
learning are presented in Table III. 

TABLE III. PERCEIVED ADVANTAGES OF M-LEARNING (MULTIPLE 

ANSWERS)(N=87)  

  18-20 years 20-25 years 25+ years 

  Male Female Male Female Male Female 

Flexible time 
for leaning 

3 12 7 25 2 16 

One’s own 
learning 
tempo 

0 1 1 1 1 0 

Learning 
material 

available 0-
24h 

1 4 1 7 1 1 

 
 

Next, the respondents were asked about the perceived 
disadvantages of m-learning. Due to the space 
restrictions, only the top 3 perceived disadvantages of m-
learning are presented in Table IV. 

TABLE. IV. PERCEIVED DISADVANTAGES OF M-LEARNING (MULTIPLE 

ANSWERS) (N=86) 

  18-20 years 20-25 years 25+ years 

  Male Female Male Female Male Female 

Isolation from 
other 

colleagues 
during 

learning 

0 7 4 6 0 6 

Inability to 
ask teacher a 

question 
3 2 1 13 1 4 

Inadequate 
learning 

material for 
use on mobile 

devices 

1 4 2 7 3 2 

 
Tables III. and IV. indicated groups of answers important 
to the respondents during their active participation in m-
learning. The advantages showed that the respondents 
chose answers which suite them best in their everyday 
learning activities. It is worth noting that the top 3 
answers presented in two tables did not include any 
communication with the teaching staff. The 
disadvantages also indicated the isolation of students 
including lack of communication with the teaching staff. 
Other disadvantages in top 3 included inadequacy of the 
learning material and mobile devices which could not be 
easily fixed. While the students valued their 
independence in learning and availability of the learning 
material, they lacked direct communication with teachers, 
which would have enriched and enhanced their learning 
experience. The students who were active in m-learning 
were also asked about the perceived improvements in 
their education based on use of m-learning (N=87). Half 
of them (50.6%) experienced improvements, 37.9% 
couldn’t estimate whether there was an improvement and 
11.5% didn’t experience an improvement. The results are 

encouraging because of the half of the respondents 
experienced improvements in their education. Next, the 
students were asked about their satisfaction with m-
learning on the scale from 1 (highly unsatisfied) to 5 
(highly satisfied) (N=87). Most respondents (75.8%) 
indicated their average and above average satisfaction 
with m-learning (values 3 and 4 on the scale) and 12.6% 
were highly satisfied with m-learning (value 5). Only 
10.3% indicated low satisfaction (value 2) and only 1.1% 
were highly unsatisfied (value 1). 
 
The frequency of use of mobile devices in m-learning is 
important because it facilitates the discovery of facts 
about the active participation of the students in m-
learning by use of mobile devices (Table V). Sixty-two 
percent of students (values 1 and 2) never or rarely used 
mobile device in m-learning, and only 18.4% (values 4 
and 5) used mobile device frequently and every day. 
Nineteen point five percent of students in this research 
used mobile device occasionally (value 3). Some reasons 
of lesser use of mobile device in m-learning could be 
found in the answers in the Table IV. 
 
TABLE V. FREQUENCY OF USE OF MOBILE DEVICE FOR LEARNING 

(N=87) 
  18-20 years 20-25 years 25+ years 

  Male Female Male Female Male Female 

1 
(never) 

1 6 1 10 1 5 

2 1 5 5 10 1 6 

3 0 1 3 6 2 5 

4 2 4 0 7 0 1 

5 
(every 
day) 

0 1 0 5 0 0 

 
There are very few categories of mobile devices on the 
market today. All categories enumerated in Table VI. 
could be used in m-learning. Laptops (89.7%) and 
smartphones (87.4%) were used predominantly by the 
students in this research. These two device categories are 
also present more frequently on the market and are more 
popular than other device categories in this research. 
Tablets (25.3%), e-readers (14.9%) and other devices 
(1.1%) were used less frequently. 

TABLE VI. TYPE OF MOBILE DEVICE USED IN LEARNING (MULTIPLE 

ANSWERS)(N=87) 

  18-20 years 20-25 years 25+ years 

  Male Female Male Female Male Female 

E-reader 0 2 0 7 0 4 

Smartphone 3 14 7 30 3 16 

Tablet 1 4 2 7 0 6 

Laptop 2 14 7 34 4 16 



 

 

Other 
mobile 
device 

0 0 0 0 1 0 

 
 
The next set of questions was related to the expanded 
UTAUT model explained in the first part of the paper. 
Each question in this set was related to one aspect of the 
acceptance of m-learning and use of mobile device in m-
learning. Due to the space restrictions, data in in the 
tables are presented cumulatively for all age groups. In 
the first section (Table VII.), the respondents clearly 
recognized the answer related to usefulness of mobile 
devices in m-learning as the most important one, As it 
was a general statement, it was expected that other 
answers in this section would attract more attention of the 
respondents. 

 
TABLE VII. EXPECTED EFFORT (MULTIPLE ANSWERS) (N=86) 

 N % 
Mobile device is useful in m-

learning 
78 90.7 

Use of mobile device helps me 
in achieving learning goals 

faster 
48 55.8 

Use of mobile device enhances 
collaboration with my 

colleagues  
48 55.8 

Use of mobile device enhances 
chances for achieving goals in 

my education 
33 38.4 

Use of mobile device increases 
my productivity in learning 

33 38.4 

 
Answers in this section (Table V.) indicate that the 
majority of the respondents did not have any major 
difficulties in use of mobile devices which is prerequisite 
for successful m-learning. 
 
TABLE V. PERCEIVED EASE OF USE (MULTIPLE ANSWERS) (N=86) 

 N % 
Interaction with mobile 

device is clear and 
transparent 

65 75.6 

Learning how to use mobile 
device for learning is easy for 

me 
57 66.3 

It is easy to use mobile 
device in learning 

55 64 

Learning how to use mobile 
devices does not require 

special effort 
50 58.1 

It is easy to become skillful 
in use of mobile device in 

learning 
50 58.1 

 
In this section (Table VIII.), the respondents indicated the 
level of influence of other people on their acceptance of 
use of mobile devices in learning. Though the number of 
answers was not high, they indicated that the influence of 
other people close to students might have influence on 
adoption and use of mobile devices in learning. 
 
TABLE VIII. SOCIAL INFLUENCE (N=65) 

 N % 

Persons whose opinion is 
important to me prefer that 

I use mobile device in 
learning 

25 38.5 

Persons important to me 
think I should use mobile 

device in learning 
24 36.9 

Persons who have 
influence in my life think I 
should use mobile device 

in learning 

16 24.6 

 
Ability to use a mobile device in learning is of great 
importance for success of application of mobile devices 
in education in general. Over half of the respondents 
(Table IX.) possessed knowledge necessary for use of 
mobile device in learning which is a solid basis for active 
inclusion of the students in m-learning. Other answers in 
this section also defined the success in mobile learning 
require additional attention as to create a more successful 
environment for m-learning. 
 
TABLE IX. TERMS OF USE (N=86) 

 N % 

I have knowledge to use 
mobile devices in learning 

45 52.3 

Mobile devices are 
compatible with other 

devices I use in learning 
17 19.8 

Resources for use of mobile 
device in learning are 

available to me 
13 15.1 

I can get help from other 
persons in case of problems 
in use of mobile devices in 

learning 

11 12.8 

 
Hedonistic motivation for use of mobile devices in m-
learning provided even more insight into motivation of 
the students (Table X.). They deemed mobile devices 
useful in learning, however, their use in learning was not 
fun or pleasure. Feeling good while learning is important 
for motivation for participation in learning in general. 
 
TABLE X. HEDONISTIC MOTIVATION (MULTIPLE ANSWERS) (N=79) 

 N % 
Use of mobile device in 
learning is very useful 

71 89.9 

Use of mobile device in 
learning is fun 

21 26.6 

Use of mobile device in 
learning is pleasure 

4 5.1 

 
Every generation of mobile devices brings new functions 
and capabilities. The respondents liked testing ICT 
devices but they are not early adopters of ICT (Table 
XI.). 

 
TABLE XI. PERSONAL INNOVATION (MULTIPLE ANSWERS) (N=75) 

 N % 

I like testing ICT devices 70 93.3 



 

 

When I learn about a new 
ICT device I can hardly wait 

to test it 
19 25.3 

I’m first to test new ICT 
device among my colleagues 

6 8 

 
Mobile devices presented good value for money for 
almost half of the respondents (Table XII.), which is a 
significant result. The more students could afford a 
mobile device, the more students would be in position to 
use it in m-learning. 
 
TABLE XII. VALUE (MULTIPLE ANSWERS) (N=78) 

 N % 

Mobile device presents good 
value for money 

38 48.7 

Taking into account current 
prices, mobile device 
presents good value 

35 44.9 

Mobile device has 
reasonable price 

21 26.9 

 
Answers in this section are among the most important 
ones for acceptance of mobile devices and m-learning as 
they provide clear indication that the respondents’ use of 
mobile device in learning has become natural or at least a 
habit (Table XIII.).   
 
TABLE XIII. HABITS (N=84) 

 N % 
Use of mobile device in 

learning has become 
natural to me 

45 53.6 

Use of mobile device in 
learning became a habit 

of mine 
31 36.9 

I have to use mobile 
device in learning 

6 7.1 

I’m addicted to use of 
mobile device in learning 

2 2.4 

 
Continuing from the previous section, the respondents 
created a habit of use mobile device in learning and also 
have intention to continue using mobile device for the 
same purpose, which is encouraging (Table XIV.). 

 
TABLE XIV. INTENDED BEHAVIOR (N=85) 

 N % 
I intend to use mobile device 
continuously in learning in 

future 
62 72.9 

I plan to use mobile device in 
learning frequently 

13 15.3 

I’ll try to use mobile device in 
learning 

10 11.8 

 

VI. CONCLUSION 

With the increased number of users of mobile devices, 
m-learning has established a solid basis for its 
implementation worldwide. To understand motivation of 
students at the FHSS, an explorative study was initiated. 
The research results in this paper confirmed both 

hypotheses related to m-learning: acceptance of mobile 
technologies in learning and unrealized potential of m-
learning. While the acceptance of mobile technologies 
comes with the wide availability of mobile devices in 
students’ working and personal environment, the 
acceptance and active participation in m-learning requires 
additional effort on the side of the students to use it more 
frequently and on the side of academic institutions to 
promote m-learning and improve it on the basis of 
research like this one. Additional research is needed to 
understand many new and emerging aspects of 
development of m-learning which are still less researched. 
This is especially important for new generations of 
students enrolling universities in near future who will 
want to experience all the benefits of m-learning. 
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