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Abstract— This study explores how teachers' attitudes and
competencies influence their willingness to adopt mobile learning
approaches. By mobile learning we mean teaching approaches
that use mobile devices to enliven and extend traditional
teaching. Of particular interest is exploring how first-order (e.g.
lack of adequate access, time, training and support) and second-
order (e.g. teacher's pedagogical and technological beliefs and
willingness to change) barriers affect teachers' beliefs and
attitudes. In the autumn of 2012, we conducted three mobile
learning case studies in Central Finland. We used semi-
structured interviews to collect data. The study indicated that
positive experiences raised teachers’ willingness to use the mobile
technologies again. Observations also highlighted the need for
adequate support (i.e. technological and pedagogical support),
and teachers' professional development. In particular, the
teachers should have the confidence to embrace mobile
technology in their teaching practices. Lack of confidence
heightened other barriers and reduced the willingness to adopt
mobile learning approaches.
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I. INTRODUCTION

In recent years, technologies have become an important
part of everyday life. This rapid diffusion of technologies has
also affected the educational context. Traditional teaching and
learning approaches are insufficient to fulfill the expectations
of today's learners [1]. Students come into school as digital
natives, and thus the lack of technologies can frustrate them

[2].

An educational technology boom was experienced
particularly in the 1990s [3]. Nowadays, various technologies
offer a great deal of flexibility in when, where, and how
teaching is distributed. Mobile devices, for instance, can offer
‘just in time, just enough, just for me’ learning [4].
Unfortunately, the reality is that most classrooms look the same
as they did 100 years ago, and matters are no better in those
countries that have started to integrate ICT (information and
communications technology or technologies) into the
curriculum and pedagogy [2]. Teachers mainly prefer to use
conventional technologies to reproduce old pedagogy, and
textbooks still are the most common and widespread resource
in schooling [5]. Some teachers do not even see mobile devices
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as relevant for learning [5], and many policy-makers,
educators, and parents fret about disruptive behavior (e.g. text
messaging during lessons, using mobile phones for cheating or
bullying), and therefore think that mobile devices are an
inappropriate and potentially disruptive force in education [6].

Despite the huge number of studies which have explored
the barriers and difficulties around ICT integration in
education, it is essential to continue to develop an
understanding of the problem. In particular, information about
teachers' attitudes to and beliefs about mobile learning is
needed, because mobile learning pilots and trials have until
now been characterized by short-term, small-scale studies
which focus on learner acceptance and attitudes [7].

This paper will explore how teachers' attitudes and
competencies influence their willingness to adopt mobile
learning approaches. Different learning theories offer different
perspectives and practices to mobile learning. The behaviorist
mobile learning approach, for instance, includes 'drill and
feedback' activities, while more recent approaches highlight the
use of authentic contexts and real-life problems [9]. In this
study, the particular interest lies in exploring how first-order
(e.g. lack of adequate access, time, training, and support) and
second-order (e.g. teacher's pedagogical and technological
beliefs and willingness to change) barriers proposed by Ertmer
[9] affect teachers' beliefs and attitudes.

The following section presents a review of the literature
related to the factors that affect teachers' adoption of ICT and
mobile learning. As such, it forms the theoretical framework on
teachers’ attitudes, competencies, and readiness to adopt
mobile learning approach. The paper continues with the
research method and results and concludes with reflective
remarks for future research.

II. BACKGROUND

Teachers seem to have a growing interest in integrating ICT
into education, but they can meet many barriers that can hinder
the process and lessen their enthusiasm [10]. It has been
repeatedly supported in the literature that integrating
technology into instruction tends to move classrooms from
teacher-dominated to student-centered environments [11].
Nonetheless, it is very important to realize that technology-
based learning activity does not exist ready-made in a piece of



software. The same software application can generate entirely
different activities in different classrooms. Therefore, learning
activities are always constituted through a situated interaction
of students, teachers, and technologies. In other words, the
learning culture impacts on the usage of technologies and
software [12].

Five conditions can promote technology usage in an
educational setting: technological infrastructure and support,
teacher's beliefs and practice, curriculum, school leadership,
and professional development [13]. Teachers particularly need
confidence and school-level support in order to embrace
technology and to change their teaching practices [14].

Three factors particularly affect teachers' adoption of ICT:
the institution, resources and the teacher themselves [15]. From
the perspective of the institution, the school leadership has a
strong influence on resources, the curriculum, and professional
development. School leaders should actively promote ICT
usage through budget and funding decisions, adequate
technological infrastructure and support, and opportunities for
professional development [13]. A lack of ICT resources may
prevent teachers from utilizing ICT in their teaching. This lack
may be a result of the poor organization of resources or the
concrete lack of physical devices [14]. Inasmuch as ICT
integration is a very complex and multifaceted issue, teachers
need professional development, and tools and techniques if
they are to integrate new tools meaningfully into teaching. In
other words, ICT integration can be seen as a collaboration
between technologies, pedagogy, and content, and teachers
need knowledge of these three components [16].

Teachers’ perceptions and experiences of ICT vary and,
therefore, even if teachers have up-to-date technology and
support, they may not be enthusiastic enough to use technology
in their classroom [15]. One very significant determinant of
teachers' levels of engagement is their level of confidence in
using the technology. Those teachers who consider that they
are not skilled in using ICT can feel anxious using it in a
classroom [14]. A teacher’s confidence, in turn, is affected by
the levels of adequate access, training, and support available
[12]. For example, technical problems can have a direct effect
on a teacher's confidence. In addition, teachers who do not
realize the advantages of using technology in their teaching are
less likely to use ICT [14]. The main reasons for teachers not
realizing the advantages of technology are that they are not
familiar with the specific tools or are not able to see the link
between the tools and learning opportunities [5]. Moreover,
teachers' theories of teaching are central in their ICT usage
[15].

Hence, the user's overall attitude toward using technology
is a major determinant of whether or not they use it. This
attitude, in turn, is influenced by beliefs about perceived
usefulness and perceived ease of use. In other words, people
tend to use technology if they believe that it will help them to
do their tasks better. However, despite any perceived
usefulness, the user can believe that the technology is difficult
to use and for that reason refuse it [17]. Consequently, internal
beliefs can be affected by the external context and barriers.

In other words, although teachers may recognize the
importance of integrating technology into curricula, their

efforts may be limited by both external (first-order) and
internal (second-order) barriers (see Fig. 1). The term ‘first-
order barriers’ refers to extrinsic obstacles such as missing
resources. Second-order barriers, in turn, are rooted in teachers'
underlying beliefs about teaching and learning. Even though
second-order barriers may not be observable, their presence
can be noticed in teachers' reasoning about their frustration.
Thus, first-order barriers can be significant obstacles for
technology integration, and second-order barriers can either
reduce or magnify their effects [8].
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Fig. 1. First-order and second-order barriers

The majority of early integration efforts focused on
eliminating the first-order barriers. The initial view was that
classroom integration would happen if teachers had access to
enough equipment and training. However, even if every first-
order barrier were removed, teachers would not automatically
use technology. This highlights the fact that second-order
barriers underlie and affect technology usage [9].

Teachers' attitudes toward mobile learning vary greatly.
Many mobile learning projects in educational settings have
already been initiated. However, the practice of using mobile
devices is still emerging, and the concept of mobile learning
has not yet reached the policy level. Projects are typically
conducted on a small scale and driven by enthusiastic teachers.
Nonetheless, many European governments, policy-makers,
parents, and teachers treat mobile technologies as disruptive
devices. Some countries have even banned or restricted mobile
device usage in school. [18]

Even though teachers are central to the success and
sustainability of mobile learning [19], many mobile learning
pilots and trials have mainly focused on learner acceptance or
attitudes. These studies have found overall student perceptions
of mobile learning to be positive [20]. In addition, students’
intention to adopt mobile learning has reported to be high [21;
22]. Research looking specifically at teachers' perceptions and
beliefs about the use of mobile learning are somewhat limited.
For this reason, it is important to understand teachers’ attitudes
to and beliefs about mobile learning, thus the primary interest
in this study is to explore how first-order and second-order
barriers proposed by Ertmer [9] affect teachers' beliefs about
and attitudes to mobile learning.



III. DESCRIPTION OF THE STUDY

In order to explore teachers’ beliefs and attitudes, we
conducted three mobile learning case studies at schools in
Central Finland in the autumn of 2012. The case studies were
part of the Personal Mobile Space project (see [23]).

The use of a case study method is appropriate because it
can provide an in-depth examination and give an understanding
of perspectives, opinions and expectations. Even though case
studies have been criticized in particular for their lack of
representativeness, as well as a lack of rigor in the collection,
construction, and analysis of empirical materials [24],
nevertheless the conclusions and explanations can be the most
generalizable and most interesting aspect of case study
research. The collected data may be specific to a particular
school, student, or teacher, but the conclusions and
explanations can be usable and generalizable in understanding
how other schools, students, or teachers work [25].

For this study, three cases were selected. A total of six
volunteer interested teachers cooperated when developing new
ways of embedding mobile technologies for learning. We
selected the cases in such way that it is possible to draw a
broad picture of teachers' beliefs and attitudes from them. In
other words, each case was unique, but the phenomenon under
examination was the same in all of the cases; teachers' beliefs
about and attitudes to mobile learning.

All of the six teachers were female. Some of them had
already taught for over twenty years, and others were at the
beginning of their teaching studies and teaching career: in other
words, they were trainee teachers. The teachers had little or no
experience of mobile learning, but were very enthusiastic to see
how they could use mobile technologies in their classrooms.
Cooperating with the teachers gave us the opportunity to
design learning activities using meaningful content that has
relevance to the school curriculum.

We used a semi-structured interview to collect data for the
study. We designed the interview questions to cover the core
aspects of mobile learning as well as to understand the teachers'
experiences of and opinions about mobile learning. Table I
presents the interview framework and themes. However, the
actual questions were adapted to the individual case, taking
into account, for example, the application(s) used.

TABLE L SEMI-STRUCTURED INTERVIEW FRAMEWORK AND THEMES

1. Background information teaching experience, mobile learning

experiences

2. Place & Time what? where? when? how?

3. Device Aspect ease of use, technical problems

4. Learner Aspect feasibility, learner attitudes, learner

motivation

5. Social Aspect possible interactions, possible

collaboration

6. Mobile Learning experiment | opportunities, challenges, successes,
failures, experiences, attitudes,
willingness to adopt a mobile learning

approach

A. The Case Studies

The three cases, 1) Nature Tour, 2) Math Trail and 3)
Literature Tree, varied in terms of mobile learning application,
objectives, duration, students and teacher (see Table II). In all
cases, equal opportunities were offered to take advantage of
loaned equipment as well as support during the experiment.
The three cases will be introduced in more detail in the
following sub-sections.

TABLE II. CASE STUDIES
Case Objective Sample & Grade| Application | Duration
level
1 Nature Early childhood |29 students Prototype of | 2 months
tour education: (aged 6 years) | Nature Tour
nature education application
2 Math Primary school: |24 students QR codes 2 weeks
trail mathematics (aged 10-11
years)
3 Literature | Secondary 16 students QR codes 2x45
tree school: literary | (aged 14-15 minutes
history years)

1) Case: Nature Tour

The Nature Tour case explored the implementation of the
Nature Tour mobile application in Finnish early childhood
education settings. The primary objective of the Nature Tour
mobile application is to enhance children's outdoor learning
experiences by helping with the documentation of the field
trips. A total of twenty-nine students, two teachers, and one
assistant participated for two months. They used loaned smart
phones that were preinstalled with the prototype of the Nature
Tour application. The mobile application was used in
appropriate situations on field trips to arouse children's interest
in nature. The objective of the implementation was to begin
nature education by observing plants and fungi in an authentic
context. The researcher provided a short orientation session for
the teachers, but otherwise the teachers worked independently
during the two months.

2) Case: Math Trail

The Math Trail case explored the implementation of Quick
Response (QR) codes in Finnish primary school. A total of
twenty-four students and their teacher participated for two
weeks. The overall objective of the implementation was to
advance the students' mathematical skills. The learning subject
and objective were to learn about decimal numbers. At the
beginning of each math lesson, the teacher taught the theory
and the students solved five problems from the textbook. After
solving textbook problems, the students could circulate along
the math trail, which included QR code activities. Each student
was given one loaned smart phone and a map of the trail,
including QR code locations. For each QR code location, the
students answered one problem by scanning the code and
submitting their answer using the online form on the mobile
device. If the answer was correct, the student received a hint
about the following QR code location. The math trail included
a total of 65 textbook-like decimal number problems planned




together with the teacher. The researcher prepared the online
form (implemented using HTML and JavaScript) and QR
codes, and provided a short orientation session for the teacher
and the students on how to scan QR codes. Otherwise the
teacher worked independently during the two weeks.

3) Case: Literature Tree

The Literature Tree case explored the implementation of
QR codes in a Finnish secondary school. A total of sixteen
students, two teacher trainees, and one teacher participated.
The overall objective of the implementation was to revise
lessons learned earlier about Finnish literary history. The
activity included a ‘literature tree,” a certain kind of map where
the students were asked to place certain concepts in the right
places. The QR codes contained hints, such as weblog texts and
pictures, which helped the students to place the concepts in the
right place on the literature tree. The graphics of the literature
tree, as well as the contents of the activity, were designed by
the trainee teacher, but the technical implementation, such as
QR codes, was undertaken by the researcher. The researcher
also provided a short orientation session for the teachers and
students on how to scan QR codes, but otherwise the teachers
worked independently during the QR sessions.

IV. RESULTS

The collected data were analyzed through the first-order
(i.e. external) and second-order (i.e. internal) barriers. Table III
brings together the findings and observations made in the
teacher interviews.

TABLE III. THE KEY FINDINGS
First-order/external Second-order/internal
barriers barriers
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Teacher 1 X X X X X
Case 1
Teacher 2 X X X X X X X X
Case 1
Teacher 3 X X X
Case 2
Teacher 4 X
Case 3
Teacher trainee 1 X X
Case 3
Teacher trainee 2 X X
Case 3

A. First-order barriers and second-order barriers

Both first-order and second-order barriers were observed in
the teachers' interviews. The first-order barriers mainly
concerned lack of resources and training. Mobile technologies
are still a new phenomenon in Finnish education, therefore it
was predictable that the teachers would think that they should
have more training. In all cases, equal opportunity was offered
to take advantage of loaned equipment. However, teachers
highlighted the fact that a lack of adequate access could be a
major barrier in the future. The second-order barriers mainly
concerned resistance to change and lack of confidence.
Traditional unchanged views and lack of confidence strongly
affected teachers’ attitudes and readiness to adopt mobile
learning approaches. A positive, interested and curious attitude,
in turn, gave them the courage to step out from their comfort
zone. As a result, the experience was positive and gave them
courage to continue. Next we will introduce the results in more
detail, in the order used In Table III, including a few relevant
quotes from the interviews.

1) Lack of adequate access

In all cases, equal opportunity was offered to take
advantage of loaned equipment. Four teachers considered that
in the future, a lack of adequate access could be a significant
barrier for utilizing mobile devices as part of teaching and
learning practices. In other words, one obvious challenge when
implementing mobile learning is whether the school can
provide the necessary tools and devices. One solution could be
BYOD (Bring your own device) which means that students
bring their own devices to school for educational purposes. The
positive aspect of BYOD is that the students' own devices are
familiar to them, and they are able to customize them to their
needs. However, it is important to realize that not all students
have the necessary equipment. This was also highlighted in the
teacher interviews:

Some students have flashy devices, but some only have
standard phones, not even smart phones. (Teacher 3)

In this sense, school leaders have a strong influence on
mobile learning, as they make the decisions about the
technological infrastructure and budget, and consequently the
supply of equipment.

2) Lack of time

From the policy level view, opportunities for professional
development as well as time for training play a major role
when considering ICT usage. There are plenty of educational
materials to go through as well as learning goals to be reached
during the school year. Education is also scheduled on a
semester, daily and hourly basis. The teacher’s time for training
on new techniques and approaches is quite limited. One of the
participants clearly highlighted in the interview that teachers
should be provided with resources and time to practice and
improve their skills:

I am interested in incorporating technology into the
classroom, but I complain that the employer must provide
time and resources. (Teacher 2)



3) Lack of training

All of the teachers reported that they would need more
training. Because the mobile learning approach was new to
them, they ended up having to repeat the same tasks that they
would undertake using more conventional tools. One of the
teachers, for instance, mentioned that creativity was missing,
because they were not familiar with the use of mobile
technology.

In particular, it seems that teachers would need training on
how to solve technical problems. Three teachers reported
technical problems during the experiment. In Case 1, the
problems were such that solving them alone was hard. Because
of this, the teachers began to think that they did not have
sufficient skills, and that the mobile application was not
relevant to their early childhood group. In Case 2, the technical
problems were minor and did not interfere with the experiment
significantly, but frustrated both teacher and students.

4) Lack of support

All of the participants were offered equal opportunities for
support during the experiment. It is not obvious why the
teachers in Case 1 did not utilize this support, even though they
evidently experienced some technical problems and needed
help during the experiment. Solving the problems alone was
hard, and the teachers began to think that they did not have
sufficient skills and that the mobile application was not
relevant for them.

Other teachers did not report a lack of support during the
experiment. In contrast, they thanked the researcher for the
support and assistance they received. For instance, a teacher in
Case 2 had some problems during the experiment, but she
reported that she received sufficient support and help whenever
she needed, and that she felt that she did not have to deal with
the problems on her own. These observations indicate the need
for sufficient support.

The support should be both technical and pedagogical.
Because the mobile learning approach was new for the
teachers, they did not utilize the potentials of mobile
technologies. However, all of the teachers realized the eminent
potentials of mobile technologies. One of the teachers, for
instance, commented:

When the role of the mobile application was invisible and
technically automatic, you definitely would be able to
apply and use it in different places and with different
themes. (Teacher 2)

In all cases, the activities were more or less behaviorist,
presenting learning materials, obtaining responses from
learners, and providing feedback. In an ideal scenario, mobile
learning activities could be arranged in authentic real-life
contexts where students discover and solve problems relating
to what they find. In other words, teachers would evidently
need support and knowledge on how to use mobile
technologies as well as how to utilize them in a more student-
centered way.

5) Resistance to change
A positive, interested and curious attitude gave the teachers
the courage to step out of their comfort zone. As a result, the

experience was positive and gave them even more courage to
continue. The teachers in Cases 2 and 3 also noticed that
students are sometimes better with the technology than them,
but that this is acceptable and at times even a good thing. The
teachers also reported that it is nice to use tools that are
familiar to the students, and in that way come closer to the
students' world. All of these observations indicate willingness
to change. One of the teachers commented:

When you are considering this time and this life, then yes,
you should include some good things into teaching as well.
(Teacher 3)

The teachers in Case 1, in their turn, highlighted their lack
of adequate skills and confidence, which were clearly reflected
in their overall experience as well as their readiness and
willingness to change and adopt a mobile learning approach.

6) Lack of confidence

The teachers in Case 1 were not confident, and they
highlighted their lack of adequate skills during the whole
interview. The lack of confidence gave rise to some fear of
utilizing the mobile application. Because of this fear, the
teachers opened the application for the children. They thought
that they should be better able than the children in order to be
able to guide them. Both teachers, however, believed that the
children would have learned to use the application, but as they
feared that something could go wrong, they preferred to set
things up in advance. One teacher reflected on her lack of
confidence:

My anxiety would have likely been a lot lower if the
children had known how to use the application. (Teacher 1)

The teacher in Case 2 also highlighted that she does not
have much knowledge or skills about mobile devices. She
stated that the anxiety was reduced by the fact that the students
already knew how to use the equipment, and that there was an
opportunity to obtain support during the whole experiment.

7) Traditional teaching practices

Traditional teaching practices were particularly identified in
two teacher interviews. Teachers 2 and 3 reflected on their
traditional teacher-centered approaches.

Teacher 2 has over 20 years’ teaching experience. The
earlier short mobile learning experience was very positive, and
she decided to take part again. She commented that they
already had plenty of material to use, and new tools do not
always integrate easily, especially if one is not technically
skilled. During the experiment, she noticed that her teaching
practices are quite traditional and stereotyped. These beliefs
may not have been apparent to her until now, but they may
have impacted on her attitudes during the experiment. She
reflected:

I think that the children have also already learned our
overspecialized practices. When they were asked if they are
able to use the devices in the classroom, they answered no
they are not. At that point, I thought that our thoughts are
quite stereotyped. (Teacher 2)

Teacher 3 also has over 20 years’ teaching experience. She
sees mobile learning as one method of enriching teaching, but



considers that new things should always be taught in a teacher-
centered way. In other words, she thinks that mobile learning
could be one method of occasionally inspiring teaching, but
that its constant use could be inconvenient. The experiment
was interesting and she definitely would like to know about
other possibilities for utilizing mobile technologies as part of
teaching and learning. In other words, even though her
pedagogical views are quite teacher-centered and traditional,
her willingness to change and curious attitude gave her the
inspiration to try something new.

8) Interest in adopting mobile learning approaches

Four teachers reported that they would try a mobile
learning approach again. In particular, the positive experience
gave them the courage to try again. One teacher trainee
reflected after the experiment:

After this experiment, I think that I have the courage to
utilize mobile devices as part of my teaching practice.
(Teacher trainee 1)

When the experience was more challenging, this reduced
the teacher’s enthusiasm and willingness to adopt mobile
learning approaches again.

B. Other emerging aspects

Two teachers (Teachers 3 and 4) highlighted the abusive
use of mobile devices. This thinking about and fear of abusive
and disruptive use can lead to teachers banning the mobile
devices in the classroom. A further interesting research topic
could be how to contribute this perception, as it could be a very
significant barrier. It has been argued that teachers that begin
with limited knowledge may initially provide restricted student
use until they have mastered the relevant skills themselves [9].
Teacher 3 wanted to keep things under control, and highlighted
that she does not have adequate skills. Perhaps this is the
reason why she also commented that there should be some sort
of restriction in order to ensure the safe use of devices.

The teachers' opinions about mobile learning were mainly
very positive. The teachers reported that the experiment
extended their thoughts and that they had started to consider
additional uses of mobile technologies in an educational
context. Many good suggestions were presented. However, all
of them said that they would need more practice. One teacher
(Teacher 3) suggested that mobile learning activities such as
QR code activities, etc., could be included in and enclosed with
the textbook; this would make it easier for teachers to organize
mobile learning activities. She reflected:

If someone made ready-made solutions, then of course I
would employ them. (Teacher 3)

One big issue that was also raised in the interviews was the
fear and anxiety that teachers need to overcome before they can
start to utilize mobile technologies as part of their teaching
practice. The teacher in Case 3 reflected:

1t is like stepping away from your comfort zone. However,
when you do it, you can notice that actually you did not
have to step away from your comfort zone. (Teacher 4)

V. CONCLUSIONS

This study explored teachers' attitudes and competencies
and how they influence teachers’ willingness to adopt mobile
learning approaches. The primary interest lay in exploring how
first-order and second-order barriers affect teachers' beliefs and
attitudes.

Both first-order and second-order barriers were observed in
the teachers' interviews. The barriers are more or less the same
as those related to any other ICT usage. The major barriers
were lack of confidence, lack of competence, and lack of
access to resources. Since mitigating these barriers is also
found to be a critical component for successful ICT integration
[8], it is important to provide resources, professional
development, and sufficient support for teachers. In other
words, the findings highlighted the fact that it is important to
try to eliminate first-order barriers in the case of any form of
ICT integration. However, even if the first-order barriers are
eliminated, the teacher still might not be willing to utilize
mobile technology, for example, because of a lack of
confidence. The study, therefore, also indicated that second-
order barriers exist. Second-order barriers are those
fundamental internal barriers that can hinder teachers' efforts in
technology implementation [9].

From a first-order barrier perspective, the school must
provide the equipment needed, as not all of the students have
the tools necessary for a BYOD approach. Inasmuch as mobile
devices in an educational context still are quite a new
phenomenon, it is also significant to provide time and
professional development opportunities for teachers. One
option, for instance, could be to provide easy accessible and
ready-made solutions for teachers, to make it easier for them to
initiate the approaches. In this way, the teachers themselves
could start to develop their skills and confidence in using
mobile technology as part of their teaching practice. When
comfort and competence are relatively high, teachers might
start to design new, creative, and student-centered ways in
which to utilize mobile technology. The mobile learning
activities should complement and extend traditional teaching
and learning as well as offering something that it is not possible
to achieve using traditional teaching and learning resources.
Hence, it is important to continue to clarify the potential of
mobile technologies in an educational context. How does one
integrate mobile technologies into teaching and learning in a
meaningful and sustainable way? One very significant
observation is that the pedagogical aspect is very important. It
is not worthwhile trying to reproduce old pedagogies using
mobile technologies.

However, in many cases, as in the cases described in this
paper, the technology is in fact often employed to reproduce
old pedagogies [5]. The Nature Tour case was closest to mobile
learning, as the learning was extended to the authentic context
of the natural environment, and the students were able to
document things as they wanted. However, the experiment had
its own limitations, and not all of the core aspects of mobile
learning were fulfilled sufficiently. The other two cases,
involved delivering instruction through a mobile device. The
same instructions could have been written on a piece of paper
or spoken by the teacher. In other words, teachers need



sufficient technical and pedagogical support as well as
knowledge about technology, pedagogy, and content in order
for successful ICT and mobile learning integration to take place
[16]. When the technical problems are solved, and teachers
have the comfort and competence to utilize technology, they
will also need support to find new ways in which to integrate
technology into their classrooms.

From a second-order barrier perspective, this study
indicated that it seems that it is significant for teachers to have
the confidence to embrace mobile technology in their teaching
practices, as lack of confidence brought out other barriers more
easily and reduced willingness to adopt mobile learning
approaches. A positive, interested and curious attitude, in turn,
gave the teachers the courage to step out from their comfort
zone and to accept the fact that the students might be better
with technology and that it is acceptable to ask for help if
needed. It was also observed that traditional and stereotyped
teaching practices influenced teachers' views and willingness to
adopt mobile learning approaches. It was, for instance,
observed that limited knowledge and somewhat traditional
pedagogical beliefs led to restrictions on students’ use of
mobile learning. It was also observed that a positive experience
gave teachers the courage and interest to adopt mobile learning
approaches again.

This study indicated that both first-order and second-order
barriers can hinder the integration of mobile technology into
teaching practices. As the teacher is very central to mobile
learning implementation [19], it is important to try to
understand teachers' attitudes and beliefs in a more detailed
way. For this reason, it is essential to continue to develop our
understanding about the issue. It would be particularly
important to identify specifically those factors that might affect
teachers’ perception that mobile devices are inappropriate,
potentially disruptive, and should be banned.

Thus, to clarify the findings, more thorough evaluation
studies should be conducted. Even though the teachers' views
and opinions of mobile learning were mainly positive, and
most of the teachers were willing to try mobile learning again,
it is not possible to predict whether they are going to utilize
mobile technology again or how they are going to utilize it.
However, the case studies clearly extended the teachers’
perceptions and initiated some ideas about how to utilize
mobile technologies in the future. All of the teachers reflected
on how to develop further as well as how things should be done
differently and changed in the implementation. Hopefully, the
case studies and positive experiments represented an incentive
to utilize mobile technologies again.

It was also observed that in some cases the barriers reduced
the willingness to adopt mobile learning approaches and caused
negative beliefs. Is it possible to somehow change these
attitudes and beliefs, or are they permanent? Did these attitudes
and beliefs already exist before the experiment, or did the
experiment produce them? Although many questions remain
open, the findings in this study provide some insights and a
good basis for continuing research into teachers' attitudes to
and beliefs about mobile learning.
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