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Abstract.   
By definition, technology seeks to exploit scientific knowledge in order to 

serve today's practical human needs. The promotion of IT-related technologies 
such as Ubiquitous Computing, Mobile Computing and the Internet of Things 
(UMI) is a matter of great concern to the scientific community due to their dif-
fusion in all areas of human activities. The educational community recognizes 
the above technologies as a tool that can be used to improve the quality and ef-
fectiveness of the education, while, at the same time, is facing the challenge to 
highlight ways to utilize the technical characteristics of UMI technologies in 
order to lead to learning, not just the information accessibility. The presented 
research contains a proposal for the exploitation of innovative technologies in 
the field of education and presents the results of its implementation. More spe-
cifically, it is a proposal to use UMI technologies in the field of formal Second-
ary Education based on educational scenarios. Additionally, it is investigated if 
using UMI while teaching the 15-17-year-old students provides learning- not 
only ubiquitous access to information- and if it serves as a motivator for choos-
ing a career in science and technology. 

Keywords: Ubiquitous Computing/Mobile Computing/Internet of Things 
(UMI), Computational Thinking, carrier
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1 Purpose 

The relationship between technology and education has emerged around the 1950s. In 
particular, developments in computer technology have led researchers to address tech-
nology as an active student partner in order to build knowledge [14] and thus improve 
the quality and effectiveness of the training provided. The advocates of the use of 
computers and their associated technologies as a way to address educational needs and 
problems claim that the aforementioned support student motivation and facilitate 
collaborative learning, participatory intelligence and problem solving [22]. 

The justification for this research is based on the following observations: 

The modest level of education in the IT course, which is supported by educators 
internationally. In particular, the report “Running On Empty : The failure to teach 
K-12 computer science in the digital age” describes the situation in USA [28]. Sim-
ilarly, the report "Shut down or restart: The way forward for computing in UK
schools" [23] depicts the problem in UK.  In Greece, although there are no specific 
surveys, the findings are derived from the pupils' results in the PISA competition 
[21] and the statistics from the Ministry of Education, Research and Religious Af-
fairs on the performance of students in the respective lesson “Development of Ap-
plied Applications in a Programming Environment” of the Pan-Hellenic Examina-
tions [18].
The need – especially as far as the young people are concerned- to acquire 
knowledge and cultivate skills and attitudes related to UMI technologies that will 
lead them to understand the real world (physical and digital), to strengthen their 
digital profiles and, eventually, to be activated to participate in socio-economic 
processes [3].
The cultivation of Horizontal Computational Thinking skill. In order to accomplish 
this goal, educational researchers have proposed integrating Computational Think-
ing culture into curricula [29]. In fact, many countries (Russia, South Africa, New 
Zealand, Australia, Great Britain, etc.) aim to cultivate Algorithmic Thinking 
through programming [12]. According to the research conducted by the Joint Re-
search Center (JRC) of the European Commission's Science and Knowledge Ser-
vice [1], other approaches suggest the cultivation of Logical Thinking and/or Prob-
lem Solving. In Greece, Computational Thinking is not directly involved in the 
curricula [26].
The favorable conditions for job creation in the area [4, 13]. Specially, raising stu-
dents' interest in technology and their self-confidence in using it may affect their 
decision to pursue a future career in the field.
The advantages and the reservations that have been made regarding the use of in-
novative IT technologies in education. The advantages include integration of edu-
cational activities in everyday life [11], ubiquitous access to digital resources [17],
students' interest in mobile devices [15], customized training for trainees' needs 
[27], support for collaboration [11], learning in a playful way [25],  making inquiry 
about the educational process [6] and exploiting the potential of mobile cloud 
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computing [10]. Reservations concern the possibility of creating or widening the 
digital gap between students who have and those who do not have access to inno-
vative technologies [8], pointing out that access to information does not necessarily 
mean learning [24], the necessity for pedagogical documentation of the educational 
process [16] and issues concerning the security of data and privacy of communica-
tions [19].

It has, therefore, been investigated whether the exposure of students of formal sec-
ondary education to UMI technologies during the teaching of "Informatics Applica-
tions" in the 1st grade of General Lyceum has an impact to the cultivation of Compu-
tational Thinking, increases the students' interest in technology and affects their self-
confidence in the use of technology and their interest for a future career in technology 
and science. 

2 Approach 

An educational action  research was designed and implemented. 

The action research was chosen as the most appropriate type of research since the 
aim was to intervene in an existing system (school) in order to address a specific 
problem (level of Computational Thinking) for the benefit of the participants (stu-
dents and teachers) and to examine the impacts of such an intervene [7]. Design, ac-
tion, observation and reflection – the four phases proposed for this type of research  
were implemented (Kemmis & McTaggart, 1992). A calendar was kept by the teacher 
throughout the action.  

2.1 Design 

The research concerned teaching the course "Informatics Applications" in the First 
Class of General Lyceum. The curriculum and teaching instructions indirectly aim at 
cultivating Computational Thinking through the creation of small-scale applications. 

The chosen hardware was the Arduino microcontroller and the UDOO NEO and 
Raspberry Pi single-board computers. These three platforms enable the development 
of independent interactive objects while at the same time they are credible, have good 
documentation, and educational targeting. 

Two questionnaires were created during the planning of the action. The first one 
(Pre-test) was answered by the students before the action and the second one (Post-
test) after it. The questionnaires traced students' attitudes towards problems and tech-
nology, their ability to solve problems, the knowledge of the terms and principles 
related to the operation of innovative IT technologies as well as students' interest and 
self-confidence in using technology and their intention to pursue a career in technolo-
gy and science in the future. 
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Still, two educational scenarios were designed. The first concerned the introduction 
of students to the basic terms and principles of the operation of innovative IT technol-
ogies and their platforms. The second concerned the teaching of the conditional 
statement by developing a simple application on the three selected platforms. The 
conditional statement was chosen as it is a source of great difficulty for novice devel-
opers. Many of the difficulties are due to misunderstandings as far as the definition 
and manipulation of variables are concerned [20]. Elements of Social Constructivism, 
Activity Theory and Distributed Cognition were exploited. In particular, the Interest-
Driven Creator Theory [5] has been adopted to claim that trainees are transformed 
into creators when a field is of interest to them and provided with appropriate tech-
nology support. Indeed, the selected framework includes a recurring cycle of events 
that trigger, amplify and expand trainees' interest [30]. Additionally, the Computa-
tional Thinking Development Framework proposed by Brennan & Resnick was 
adopted and adapted according to the needs of our research [2]. The suggested activi-
ties by the educational scenarios were student-centered and cooperative. 

Finally, the calendar structure was selected. It included the fields: Action (Action 
Description), Start / End (Start Date and Expiration Date), Duration (Required time), 
Equipment (Required equipment), Tasks (Detailed description of tasks) and Observa-
tions. 

2.2 Action 

Fig. 1. “Introductory Scenario - Single board microcontrollers and computers – Internet of 
Things” – Preparing presentation. 
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Fig. 2. “Conditional Statement Scenario – Creating applications” – The application.

Fig. 3. “Conditional Statement Scenario – Creating applications” - Assessment process. 

The implementation was completed in four phases: completion of the Pre-test (45 
min.), implementation of the educational scenario “Introductory Scenario - Single 
board microcontrollers and computers – Internet of Things” (4 hours) (see Fig. 1),
implementation of the educational scenario “Conditional Statement Scenario – Creat-
ing applications” (4 hours) (see Fig. 2 & Fig. 3), and completion of the Post-test (30 
min.).

2.3 Observation 

The observation is based on the comparison of the students' answers to Pre-test and 
Post-test and on the entries of the teacher's calendar. 

2.4 Reflection 

Reflection includes commenting on results, comparing with expected results, re-
cording research constraints, and proposing new research issues. 
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One teacher and thirty-eight students participated in the event. The action took 
place between February 2017 and April 2017. 

3 Outcomes  

As already mentioned, the two questionnaires and the calendar completed by the 
teacher were used as criteria for the effectiveness of the action. The findings of the 
survey were positive and confirmed the expected results. 

In particular, from the responses to the two questionnaires the following facts were 
observed: 

Students' attitudes towards problems: Before the action, students recognized the 
problems as part of their daily routine, but they found it difficult to formulate prob-
lems that did not belong to STEM and did not apply some phases (decomposition, 
pattern recognition). After the action, students said they persist in understanding a 
problem to a moderate degree, they analyze problems to their components, prefer 
to solve problems inspired by the real world, and feel modestly confident when 
solving complex problems.
Students’ technology attitude (Post-action): Students declared  a very positive atti-
tude towards technology. They stated that computers offer learning opportunities, 
recognized the importance of use skills, and said they enjoy dealing with comput-
ers.
Students' view of the action: The students expressed their positive experience of the 
action. They stated that the action increased their interest and self-confidence in us-
ing technology and resolved their questions about the applications of technology in 
real life.
Problem solving: Before the action students were able to solve simple problems but 
their performance was moderate in solving complex problems and their Algorith-
mic Thinking was too weak. After the action, the students applied the problem 
solving procedures to a satisfactory degree, demonstrated good performance in 
solving complex problems and improved the level of their Algorithmic Thinking.
Terms and Principles of UMI Technology: Prior to the action, a few students were 
aware of the term Internet of Things without, however, being  aware of the precise 
meaning of the term and the principles of operation of innovative IT technologies. 
After the action, students were able to use the terms and prepare short technical 
texts to describe the UMI technology services.
Intention for a Future Career: Prior to the action, students were highly interested 
in pursuing a career in science and technology. Following the action, the respective 
percentages have increased further.

From the calendar entries, the following facts were noted:

Design phase: This phase lasted a total of 150 hours. The process of creating the 
Pre-test and the Post-test was interesting. The creating process of the “Introductory 
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Scenario - Single board microcontrollers and computers – Internet of Things” was 
demanding, especially for a teacher without prior experience in UMI technology. 
The creation process of the “Conditional Statement Scenario – Creating applica-
tions” was very demanding. Compatibility problems between Arduino and Win-
dows 10 were identified, while UDOO NEO had unstable behavior. 
Action Phase: No problems were encountered when Pre-test and Post-test were 
completed. The two educational scenarios were implemented as planned. The stu-
dents participated in the activities with enthusiasm and achieved the evaluation 
procedures. Students had difficulty in understanding technical texts in English, co-
operating, reading and selecting material from various sources, and programming 
with Python and Wiring.

4 Conclusions/Recommendations  

The questioning of the quality and the results of the provided education in Infor-
matics and, more generally, in the cultivation of students' Computational Thinking,
combined with the broad incorporation of innovative IT technologies (Ubiquitous 
Computing / Mobile Computing / Internet of Objects) in all activities of modern soci-
eties and the opportunities offered for scientific career have prompted international 
organizations and researchers to find ways to increase students’ interest in technolo-
gy. 

The action research presented here consists a proposal for the educational use of 
UMI technologies in the context of formal Secondary Education when teaching Com-
puter Science in 15-17 year-olds. The proposal concerns the mapping of the results of 
the implementation of two educational scenarios through two specially constructed 
questionnaires and the calendar entries that were kept by the teacher during the action. 

The findings of the research were encouraging as far as knowledge and skills atti-
tudes and at the level of attitudes and future career choices are concerned. 

In particular, the ability to implement problem-solving procedures has been posi-
tively affected to a satisfactory extent by the intervention. In addition, the ability to 
express a solution of a problem in algorithms has been positively affected to a great 
extent. Indeed, students understood difficult concepts such as variables and logical 
expressions and wrote or modified conditional statements. 

On the contrary, student’s attitude towards problems was not significantly influ-
enced by the action. 

A positive attitude of students towards technology was recorded. The students de-
clared their interest, self-confidence and understanding of the environment increased 
due to the intervention.  
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The action has had a positive impact on the understanding and ability to use terms 
of state-of-the-art IT technologies. 

According to students’ answers their interest in pursuing a career in science and 
technology  was effected positively by the intervention. 

The limitations of research include: (i) limited access to hardware, with the result 
that students work in groups of 6-7, (ii) the short duration of the action, and (iii) the 
small sample and the absence of a test group which makes it impossible to draw gen-
eralized conclusions. 

In the future, it would be useful to deepen on electronic circuits by creating new 
educational scenarios. Thus, students will acquire the appropriate knowledge to de-
sign electronic circuits in order to achieve specific functions or to modify existing 
plans in order to change their function. This would increase their interest and self-
confidence in using technology and could also work as an adjunct to teaching other 
subjects (Physics). 

It would also be interesting to explore the impact of the cross-thematic approach 
with the use of innovative IT technologies both at the level of school performance and 
at the level of attitude towards technology. 

A research on the contribution of developing intelligent object applications, in the 
context of computer science courses, aiming the cultivation of students' computational 
thinking is an interesting proposition. Such an action, however, requires a longer du-
ration of the action as well as and access to additional equipment. 

Finally, the implementation of similar actions on a larger scale could yield more, 
editable by quantitative methods of analysis, data. Furthermore, the use of a test 
group, so as to have a base of comparison, could be very useful 

The findings of the action research are consistent with in the findings of the Tech-
nology Acceptance Model, according to which IT users are positive about new tech-
nology when they are convinced of its usefulness and its potentials [9]. 

5 Acknowledgment 

The UMI-Sci-Ed project has received funding from the European Union’s Horizon 
2020 research and innovation programme under grant agreement No 710583. 

2017 International Conference on Interactive Mobile Communication, Technologies and Learning (IMCL2017)
Page 143



6 References 

1. Bocconi, S., Chioccariello, A., Dettori, G., Ferrari, A., & Engelhardt, K. (2016). “Develop-
ing Computational Thinking in Compulsory Education-Implications for policy and prac-
tice”. https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-
reports/developing-computational-thinking-compulsory-education-implications-policy-
and-practice  [Last access 22.05.2017] 

2. Brennan, K., & Resnick, M. (2012). “New frameworks for studying and assessing the de-
velopment of computational thinking”. American Educational Research Association Meet-
ing, Vancouver, BC, Canada, 1–25.
http://web.media.mit.edu/~kbrennan/files/Brennan_Resnick_AERA2012_CT.pdf [Last ac-
cess 13.02.2017] 

3. Brittain, N. (2011). “IT education remains mired in uncertainty”.
http://www.computing.co.uk/ctg/analysis/2110259/education-remains-mired-uncertainty 
[Last access 20.04.2017] 

4. Bureau of Labor Statistics. (2017). Computer and Information Technology Occupations. 
https://www.bls.gov/ooh/computer-and-information-technology/ [Last access 07.06.2017] 

5. Chan, T. W., Looi, C. K., & Chang, B. (2015). “The IDC theory: Creation and the creation 
loop”. In T. Kojiri, T. Supnithi, Y. Wang, Y.-T. Wu, H. Ogata, W. Chen, S. C. Kong, & F. 
Qiu (Eds.), Workshop proceedings of the 23rd international conference on computers in 
education, 814–820, 2015.  Hangzhou: Asia-Pacific Society for Computers in Education. 

6. Cheng, H. C., & Liao, W. W. (2012). “Establishing an lifelong learning environment using 
IOT and learning analytics”, 14th International Conference on Advanced Communication 
Technology (ICACT), 1178–1183. 

7. Cohen, L., & Manion, L. (1994). “Research methods in education (4th ed.)”. London: 
Routledge. 

8. Cope, B., & Kalantzis, M. (2008). “Ubiquitous Learning: An agenda for educational trans-
formation”. Proceedings of the 6th International Conference on Networked Learning,
ISBN No: 978-1-86220-206-1, 576–582.  

9. Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of 
information technology. MIS Quart. 13, 319–339. 

10. Dinh, H., Lee, C., Niyato, D., Wang, P. (2013).“A survey of mobile cloud computing: ar-
chitecture, applications, and approaches.” , Wireless Communications and Mobile Compu-
ting, 13, 1587-1611. 

11. Geddes, S., J. (2004). “Mobile learning in the 21st century: benefit for learners”. 
Knowledge Tree e-journal, vol. 30, no. 3, 214–228. 

12. Grover, S., & Pea, R. (2013). “Computational Thinking in K – 12 : A Review of the State 
of the Field”. Educational Researcher, 42(1), 38–43.
http://doi.org/10.3102/0013189X12463051 

13. Horizon 2020. ICT Research & Innovation.
https://ec.europa.eu/programmes/horizon2020/en/area/ict-research-innovation [Last access 
07.06.2017] 

14. Kozma, R. B. (1991). “Learning with Media”. Review of Educational Research, 61(2), 
179–211. http://doi.org/10.3102/00346543061002179 

15. Kukulska-Hulme, A., Sharples, M., Milrad, M., Arnedillo-Sanchez, I. and Vavoula, G.  
(2009).“Innovation in Mobile Learning: A European Perspective”. International Journal of 
Mobile and Blended Learning, 1(1): 13–35. 

2017 International Conference on Interactive Mobile Communication, Technologies and Learning (IMCL2017)
Page 144



16. Lee, M. J. W., & Chan, A. (2007). “Pervasive, lifestyle-integrated mobile learning for dis-
tance learners: an analysis and unexpected results from a podcasting study”. Open Learn-
ing, 22(3), 201–218.  

17. Marinagi, C., Skourlas, C., & Belsis, P.  (2013).“Employing Ubiquitous Computing De-
vices and Technologies in the Higher Education Classroom of the Future”. Procedia - So-
cial and Behavioral Sciences, 73, 487–494. http://doi.org/10.1016/j.sbspro.2013.02.081 

18. Ministry of Education, Research and Religious Affairs. (2016). Exams.
https://www.minedu.gov.gr/exetaseis-2/baseis-an/21659-16-06-16-statistika-stoixeia-
panelladikon-2019 [Last access 18.04.2017] 

19. National Intelligence Council. (2008). “Disruptive Civil Technologies – Six Technologies 
with Potential Impacts on US Interests Out to 2025”. Conference Report CR 2008-07. 
https://www.dni.gov [Last access 24.04.2017] 

20. Pane J. & Myers B. (1996). “Usability issues in the design of novice programming sys-
tems. School of Computer”. Science Technical Reports, Carnegie Mellon University, 
CMU-CS-96-132. http://www.cs.cmu.edu/~pane/ftp/CMU-CS-96-132.pdf [Last access 
25.03.2017] 

21. PISA. (2016). PISA 2015 Results in Focus. OECD.
http://doi.org/10.1787/9789264266490-en

22. Roblyer, M. D. (2006). Integrating Educational Technology into Teaching. Upper Saddle 
River, NJ: Pearson Education Inc.  

23. Royal Society. (2012). Shut down or restart: The way forward for computing in UK 
schools.  
https://royalsociety.org/~/media/Royal_Society_Content/education/policy/computing-in-
schools/2012-01-12-Computing-in-Schools.pdf [Last access 07.06.2017] 

24. Simone, G. C. (2016). “Mobile Learning : Extreme Outcomes of Everywhere, Anytime”. 
12th International Conference Mobile Learning 2016, 139–143. 

25. Smidts, M., Hordijk, R. and Huizenga, J. (2008). “The world as a learning environment 
Playful and creative use of GPS and mobile technology in education”.
http://www.mobieleonderwijsdiensten.nl/attachments/1765201/World_as_learningenviron
ment.pdf [Last access 03.05.2017] 

26. Stavrianos, A. & Papadakis, S. (2017). «Εξέλιξη ορισμών της Υπολογιστικής Σκέψης και 
πολιτικές ενσωμάτωσής της στην Υποχρεωτική Εκπαίδευση στην Ε.Ε.», 11ο Πανελλήνιο 
Συνέδριο Καθηγητών Πληροφορικής.

27. Traxler, J. “Current State of Mobile Learning”. (2007). International Review on Research 
in Open and Distance Learning. Athabasca University. 
http://www.irrodl.org/index.php/irrodl/article/view/346/875 [Last access 05.05.2017] 

28. Wilson, C., Sudol, L. A., Stephenson, C., & Stehlik, C. (2010). Running On Empty : The 
failure to teach K-12 computer science in the digital age. New York, NY: The Association 
for Computing Machinery and the Computer Science Teachers Association. 

29. Wing, J. M. (2006). “Computational Thinking”. Communications of the ACM, 49(3), 33–
35.

30. Wong, L. H., Chan, T. W., Chen, Z. H., King, R. B., & Wong, S. L. (2015). “ The IDC 
theory: Interest and the interest loop”. In T. Kojiri, T. Supnithi, Y. Wang, Y.-T. Wu, H. 
Ogata, W. Chen, S. C. Kong, & F.Qiu (Eds.), Workshop proceedings of the 23rd interna-
tional conference on computers in education, 804–813. Hangzhou: Asia-Pacific Society 
for Computers in Education. 

2017 International Conference on Interactive Mobile Communication, Technologies and Learning (IMCL2017)
Page 145



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Warning
  /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
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


