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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. 

Keywords—education; elementary school; ICT; mobile 
learning; 

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 

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]. 

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 I.   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 
level 

Application Duration 

1 Nature 
tour 

Early childhood 
education: 
nature education

29 students 
(aged 6 years) 

Prototype of 
Nature Tour 
application 

2 months 

2 Math  
trail 

Primary school: 
mathematics 

24 students  
(aged 10-11 
years) 

QR codes 2 weeks 
 

3 Literature 
tree 
 

Secondary 
school: literary 
history 

16 students  
(aged 14-15 
years) 

QR codes 2 x 45 
minutes 

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 
barriers 

Second-order/internal 
barriers 

Lack of adequate access 

Lack of tim
e 

Lack of training 

Lack of support 

R
esistance to change 

Lack of confidence 

Traditional teaching practices 

N
ot 

m
otivated 

to 
adopt 

m
obile 

learning approach 

Teacher 1  
Case 1 

  X X X X  X 

Teacher 2  
Case 1 

X X X X X X X X 

Teacher 3  
Case 2 

X  X    X  

Teacher 4  
Case 3 

  X      

Teacher trainee 1 
Case 3 

X  X      

Teacher trainee 2  
Case 3 

X  X      

 

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: 

It 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. 

 

ACKNOWLEDGMENT 
 

We would like to extend our sincere gratitude to all of the 
teachers and students for their cooperation which helped us in 
the completion of this study. The case studies were part of the 
Personal Mobile Space project funded by Tekes (the Finnish 
Funding Agency for Technology and Innovation) and led by 
Professor Pekka Neittaanmäki and Marja Kankaanranta from 
the University of Jyväskylä, Finland. 

REFERENCES 
 

[1] Conole, Gráinne. 2013. Designing for Learning in an Open World. New 
York, NY: Springer New York.  

[2] Bernard, James. “Accelerating Educational Transformation Through 
ICT: A Global Perspective.” In Tay (ed.). 2013. Creating Holistic 
Technology-Enhanced Learning Experiences: Tales from a Future 
School in Singapore. Rotterdam: Sense Publishers, pp. 209-216. 

[3] Choudhary, Premanand. 2008. Distance Learning Technologies in 
Education. Jaipur, India: ABD Publishers. 

[4] Peters, Kristine. “M-learning: Positioning Educators for a Mobile, 
Connected Future.” In Ally (ed.). 2009. Mobile Learning: Transforming 
the Delivery of Education and Training. Edmonton, AB, CAN: 
Athabasca University Press, pp. 113-132. 

[5] Ferrari, Anusca, Romina Cachia, and Yves Punie. “Educational Change 
Through Technology: A Challenge for Obligatory Schooling in Europe.” 
In 6th European Conference of Technology Enhanced Learning, EC-
TEL. 20-23 September 2011. Kloos, Gillet, Crespo García, Wild, 
Wolpers (eds.). Towards Ubiquitous Learning: 6th European 
Conference of Technology Enhanced Learning, EC-TEL. London; 
NewYork: Springer Heidelberg Dordrecht, pp. 97-110. 

[6] Dykes, Gavin and Helena R. Knight. 2012. Mobile Learning for 
Teachers in Europe. Exploring the Potential of Mobile Technologies to 
Support Teachers and Improve Practice. Unesco Working Paper Series 
on Mobile Learning. Paris, France: The United Nations Educational, 
Scientific and Cultural Organization. 

[7] Rushby, Nick. May 2012. “Editoria: An Agenda for Mobile Learning.” 
British Journal of Educational Technology, Vol. 43, pp. 355-356. 

[8] Hanewald, Ria and Wan Ng. “The Digital Revolution in Education: 
Digital Citizenship and Multi-Literacy of Mobile Technology.” In Ng 
(ed.). Mobile Technologies and Handheld Devices for Ubiquitous 
Learning: Research and Pedagogy. Hershey, PA: Information Science 
Reference, pp. 1-14. 

[9] Ertmer, Peggy A. 1999. “Addressing First- and Second-Order Barriers to 
Change: Strategies for Technology Integration.” Educational 
Technology Research and Development, Vol. 47(4), pp. 47-61. 

[10] Bingimlas, Khalid A. March 2009. “Barriers to the Successful 
Integration of ICT in Teaching and Learning Environments: A Review 
of the Literature.” EURASIA Journal of Mathematics, Science and 
Technology Education, Vol. 5(3), Special Issue: Australia, pp. 235-245. 

[11] Pitler, Howard, Elizabeth R. Hubbell, Martin Kuhn, and Kim Malenoski. 
2012. Using Technology with Classroom Instruction that Works, 2nd ed. 
Alexandria, Va: Association for Supervision and Curriculum 
Development, 

[12] Mercer, Neil and Karen Littleton. 2007. Dialogue and the Development 
of Children's Thinking: A Sociocultural Approach. New York: 
Routledge. 

[13] Tay, Lee Y., Siew K. Lim, and Cher P. Lim. “Factors Affecting the ICT 
Integration and Implementation of One-to-One Computing Learning 
Environment in a Primary School – A Sociocultural Perspective.” In Tay 
and Lim (eds.). 2013. Creating Holistic Technology-Enhanced Learning 
Experiences. Tales from a Future School in Singapore, Rotterdam: 
Sense Publishers, pp. 19-37.  

[14] British Educational Communications and Technology Agency 
(BECTA), June 2004. “A Review of the Research Literature on Barriers 
and Uptake of ICT by Teachers”, 



http://dera.ioe.ac.uk/1603/1/becta_2004_barrierstouptake_litrev.pdf. 
Accessed 25 March 2014. 

[15] Mumtaz, Shazia. 2000. “Factors Affecting Teachers' Use of Information 
and Communications Technology: A Review of the Literature.” Journal 
of Information Technology for Teacher Education, Vol. 9(3), pp. 319-
342. 

[16] Mishra, Punya and Matthew J. Koehler. June 2006, “Technological 
Pedagogical Content Knowledge: A Framework for Teacher 
Knowledge.” Teachers College Record, Vol. 108(6), pp. 1017-1054. 

[17] Davis, Fred D. 1986. A Technology Acceptance Model for Empirically 
Testing New End-User Information Systems: Theory and Results, 
Doctoral dissertation. Cambridge, MA: MIT Sloan School of 
Management. 

[18] Hýlen, Jan. 2012, Turning on Mobile Learning in Europe. Illustrative 
Initiatives and Policy Implications. UNESCO working paper series on 
mobile learning. De Fontenoy, France: The United Nations Educational, 
Scientific and Cultural Organization. 

[19] Ng, Wan and Howard Nicholas.  September 2013. “A Framework for 
Sustainable Mobile Learning in Schools.” British Journal of Educational 
Technology, Vol. 5. pp. 695-715. 

[20] Pollara, Pamela and Kelly Kee Broussard. “Student Perceptions of 
Mobile Learning: A Review of Current Research.” In Society for 
Information Technology & Teacher Education International Conference. 

March 7 2011. Koehler, Mishra (Eds.). Proceedings of Society for 
Information Technology & Teacher Education International Conference. 
Chesapeake, VA: AACE, pp. 1643-1650. 

[21] Lu, Xu and Dennis Viehland. 2008. “Factors Influencing the Adoption 
of Mobile Learning.”, In 19th Australasian Conference on Information 
Systems. December 3-5 2008. ACIS Proceedings. Association for 
Information Systems, AIS Electronic Library (AISeL) Paper 56. 
http://aisel.aisnet.org/acis2008/56. Accessed 25 March 2014. 

[22] Liu, Yong, Feng Hu, and Hongxiu Li. “Understanding Learners' 
Perspectives on M-learning: Results from a Survey.” In EATIS ’09 
Conference. June 3-5 2009. Proceedings of the 2009 Euro American 
Conference on Telematics and Information Systems: New Opportunities 
to increase Digital Citizenship Conference. NY, USA: ACM New York, 
pp. 6:1-6:3. 

[23] Kankaanranta, Marja, Pekka Neittaanmäki, and Tuula Nousiainen. eds. 
2013. Arjen mobiilipalvelut -hankkeen oppimisen ja hyvinvoinnin 
mobiiliratkaisut. [Mobile Solutions for Learning and Wellbeing]. 
University of Jyväskylä. 

[24] Hamel, Jaques, Stephane Dufour, and Dominic Fortin. 1993. Case Study 
Methods. Newbury Park, Calif.: SAGE. 

[25] Gillham, Bill. 2000. Case Study Research Methods. London: Continuum 
International Publishing. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


