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Abstract—Learning management systems have the capabilities 
of creating, fostering, delivering, and facilitating learning at 
anytime and anywhere. Although these systems have allowed 
students to engage in online discussions and collaborative 
activities, many academics believe that this online space has 
essentially remained a content repository. However, the fact that 
many academics simply use a learning management system as a 
content dumping site cannot be generalized across the board for 
all academics. No, such a blanket statement would prove to be a 
grave injustice to those few academics that are trying to improve 
their teaching abilities and promote student engagement and 
learning, especially through using a variety of tools which have 
been seamlessly integrated into many of these systems today. The 
purpose of this paper is to highlight how an academic in electrical 
engineering is still effectively using an institutional learning 
management system to promote student engagement through the 
use of four major features that are currently available in this 
platform. An ex post facto study is employed along with 
descriptive statistics involving quantitative analysis of the 
collected data. Results indicate that both academics and students 
engaged with all four primary features of the learning 
management system. However, the predominant features were 
accessing content followed by completing online assessments. A
significant correlation was established between these two features 
and the final grade marks awarded to students at the end of the 
course. These results tend to suggest that some academics are 
widening their horizons and creating interactive experiences for 
students to enhance their learning. It is hoped that their 
experience and enthusiasm in using a variety of educational 
technologies will rub off on fellow colleagues to the greater benefit 
of students in higher education. 

Keywords—electronic communication, announcements, 
assignments, grade center, content folders, assessments, 
BlackboardTM, eThuto 

I. INTRODUCTION

“Computers themselves, and software yet to be developed, 
will revolutionize the way we learn”. By expressing this 
statement, Steve Jobs well predicted the extensive use and 
importance of computers and software applications in 
education, not only to enhance the teaching and learning 
process but also to revolutionize the very essence of our 
pedagogical approaches. The implementation of various 
learning management systems (LMS) within all forms of 
education may well be classified as such a revolutionary 
process which has contributed to the development of the 
blended learning approach.  

Blended learning may be defined as an approach to the 
design of a course or program that integrates the best of face-to-
face and online learning in order to provide high level learning
experiences [1]. It may furthermore encompass the mix of a 
number of instructional approaches as it has been defined as
learning that is facilitated by the effective combination of 
different modes of delivery, models of teaching and styles of 
learning, and founded on transparent communication [2]. LMS 
fit this description as they have the capabilities of creating, 
fostering, delivering, and facilitating learning at anytime and 
anywhere [3], provided that they have a computer that is 
configured in the correct way [4]. Chu et al. [5] alludes to this 
advantage in stating that a LMS allows students to “time shift” 
and “place shift”. Further advantages include support for social 
learning and student engagement [6], the use of both 
asynchronous and synchronous learning network models [7],
the promotion of an emergent educational paradigm in which 
each student is the active and central actor of his or her own 
learning process [8] and a reduction in printing material which 
enhances efficient delivery [9]. 

Although these systems possess so many advantages, many 
academics believe that this online space has essentially 
remained a content repository for syllabi [10], for handouts [11] 
and for traditional assignments [12]. Furthermore, student 
enthusiasm for the web has burst the banks of LMS, such as 
BlackboardTM, and flooded onto myriads of different social 
networking platforms. Subsequently, despite its many 
advantages, the true potential of LMS have not yet been fully 
realized by academics or students [13]. This tends to suggest 
that many of the integrated features and functionalities of a 
LMS are underutilized. This leads to the following research 
question “Does the effective use of all the main features of a 
LMS still promote student engagement and academic success?”

The purpose of this paper is to highlight how an academic in 
electrical engineering has used an institutional LMS 
(BlackboardTM) to promote student engagement through the use 
of four different features that are currently available in this 
platform. An ex post facto study is employed along with 
descriptive statistics involving quantitative analysis of the 
collected data focusing on a module in electronic 
communications at a university of technology (UoT). Literature 
pertinent to the various features available in a generic LMS is 
firstly presented. The context of this study is then clarified 
along with the research methodology. Quantitative results are 
depicted in figures and tables followed by succinct conclusions. 
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II. LMS FEATURES AND THEIR PERCEIVED VALUE

Among the most adopted educational technologies in the 
current higher education landscape in South Africa (SA) are 
LMS. A recent study conducted by Ng’ambi et al. [14] on 22 
higher educational institutions in SA suggest that LMS remain 
the mainstay technologies used by educators for delivering 
educational resources. Considering the widespread adoption of 
LMS within SA, it can be envisaged that numerous pedagogical 
approaches can be implemented to enhance effective teaching 
and learning via these different platforms. This may possibly 
lead to an improved throughput rate, which, according to The 
Council on Higher Education (2013) in SA, is approximately 
only 20% for UoT’s. This means that only 20 out of every 100 
students who enroll for a specific qualification graduate within 
the regulation or allotted time. 

UoT’s in SA are primarily residential contact universities 
that make use of a combination of face-to-face and online 
instruction. This leads to the thought of hybrid courses where a
LMS may only be used to turn in assignments, while fully 
online courses will make use of all the LMS tools, including the 
discussion boards, course calendars, rubrics, and a digital 
syllabus [15]. Other tools include blogs and wikis to engage in 
learning outside of the classroom. Tools enabling the posting of 
documents, assignments and announcements, as well as features 
such as e-mail, chat rooms, transferability of documents and 
bulletin boards are also integrated into most LMS [9]. 

There has been literature published regarding LMS feature 
utilization from the students' perspective [16]. Noteworthy is 
the study done by Caruso and Kvavik [17] who reported that 
students used the syllabus more than any other LMS feature, 
followed by access to readings or lecture material and finally 
keeping track of their grades. Dabbagh and Bannan-Ritland 
[18] identified the most common features of a LMS by 
categorizing them as pedagogical tools. Figure 1 highlights the 
four major features of a LMS, along with its relevant subsidiary 
tools in the form of a hierarchy. The four major features 
include: 

1. Content  The ability to upload and download relevant 
electronic documents, spreadsheets, presentations, 
images, animations and audio visual material  

2. Assessment  The ability to implement a variety of 
assessments, including diagnostic, formative, 
summative and self-assessments, in order to test, 
survey and track student achievement in a course 

3. Communication  The ability to foster student-
academic and student-student interaction by means of 
asynchronous and synchronous tools  

4. Administration  The ability to monitor and manage 
students, academics, courses and grades 

III. CONTEXT OF THIS STUDY

Electronic Communications Systems 4 (EKS4) is an 
optional offering or module for the Baccalaureus Technologiae 
(BTech: Engineering: Electrical) qualification in SA [19]. Table 
I outlines the module structure, syllabus and assessments which 
are usually completed within a 12 week period. Students have 

to obtain a minimum of 120 credits for this qualification to be 
awarded. The majority of modules in this BTech programme 
have a credit value of 12 (this means that students should 
dedicate at least 120 notional hours to this module), with the 
exception of a capstone module (termed Industrial Projects 4) 
which has 36 credits attached to it. 

Fig. 1. Hierarchy of a LMS with its four major features and subsidiary tools 

TABLE I. MODULE STRUCTURE AND ASSESSMENTS [20] 

Qualification BTech: Electrical: 
Engineering Course Structure

Syllabus
(Theoretical 
work)

1. Digital transmission 
of analogue signals

2. Communication 
systems

3. Spread Spectrum 
Systems

4. Error Control Coding

1. 16 learning 
outcomes

2. 20 learning 
outcomes

3. 9 learning 
outcomes

4. 11 learning 
outcomes

Formative 
assessments

2 x written classroom tests 
where Test 1 contributes 

25% and Test 2 contributes 
40% to the total course 

mark

Test 1: 25 marks 
from section 1 and 2

Test 2: 25 marks 
from section 3 and 4

Practical work

4 x practical assignments 
which are submitted online 
which contribute 35% to 

the total course mark

Each practical is 
linked to a theory 

section

Summative 
assessment

1 x closed book 
examination where the 

student’s final mark 
comprises 40% of the total 
course mark and 60% of 

the examination mark

25 marks per theory 
section covered in 
the examination

The Central University of Technology (CUT) operates on a 
semester basis of roughly four months during which time 
BTech students attend one night class per week (5 periods, each 

LMS 
Content 

Electronic documents 
E-books or E-chapters 
Presentations 

Podcasts 
Video clips 

Assessment 
Diagnostic 
Formative 
Practical assignments 

Self-assessments 
Summative 

Communication 
Announcements 

Blogs 
Discussion forums 

Emails 
Wikis 

Administration 
Course archive 

Course visibility 
Course reports 

Grade centre 
Users and groups 
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of 45 minutes in duration) over a 12 week period for the EKS4 
module. Electrical engineering students need to be in 
possession of a National Diploma (minimum of 3 years to 
complete) before they can register for the BTech programme 
which can be completed within a year if they are enrolled full-
time. 

The EKS4 syllabus covers four main sections as shown in 
Table I. A total of 56 specific learning outcomes are specified 
for this module [20] which incorporates verbs such as defining, 
describing, sketching, analyzing, calculating, designing, 
determining and evaluating. The last five verbs are used 
extensively in the assessments as it places particular emphasis 
on the higher levels of learning listed in Blooms Taxonomy 
which contribute to deep learning and critical-thinking [21].
Two written formative assessments are completed in a 
classroom environment while four practical assignments are 
submitted online via the institutional LMS. A final written 
summative assessment is completed at the end of the semester. 

Student engagement was promoted by making use of all 
four main features of the LMS depicted in Figure 1. Students 
were asked to download updated versions of the study guide, 
test solutions, exam preparation documents and specific e-files 
relating to each of the four main units. This primarily helps to 
relieve additional costs associated with buying a prescribed 
textbook and it also ensures a rich mixture of a variety of 
authors who are experts in their own respective fields. Self-
reflective assessments and practical assignments were posted on 
the LMS. The purpose of the self-reflective assessments was to 
encourage students to engage in reflective practice regarding 
the theory which was covered in the classroom. The purpose of 
the practical assignments was to encourage students to complete 
the practical work scheduled in a laboratory on their personal 
computer, thereby reducing further costs associated with 
printing. Communication focused mainly on the use of 
announcements regarding updated course contents and new 
assessments that were posted by the academic. Finally, the 
grade centre tool under the administration feature was used by 
the academic to manage the student’s course mark which 
contributes 40% to the final mark of the module. These course 
marks were also visible to the students who could thereby 
measure their academic progress, identifying areas of 
deficiency which needed attention.  

IV. METHOD

An ex post facto study is employed along with descriptive 
statistics involving quantitative analysis of the collected data. 
An ex post facto study is a type of non-experimental research in 
which the exploration of causal relationships is performed 'after 
the fact', meaning after variations of the independent variables 
of interest have already occurred [22]. The independent variable 
of interest is the LMS of CUT, as it is not dependent on any 
student engagement as it is a standalone system. The dependent 
variable of interest is student engagement, as its promotion is 
dependent on or influenced by the effective use of a LMS.

Descriptive statistics, rather than inferential statistics, are 
used as the results are interpreted with regard to specific 
engineering students enrolled at a UoT. These descriptive 
statistics include the student profile, overall usage of the LMS 
and the final grades awarded to the students in this study. 

Qualitative analysis is important as it brings a methodical 
approach to the decision-making process, given that qualitative 
factors such as “gut feel” may make decisions biased and less 
than rational [23]. The qualitative analysis focuses primarily on 
the number of specific students in the study, as well as on the 
number of times that they actual accessed the four primary 
features of the LMS. Grades are presented as percentages.  

The target population was restricted to all engineering 
students enrolled for the module EKS4 during the second 
semester of 2014 (n = 16). Academic and student usage of the 
LMS is presented in order to determine which features were 
primarily used in this module. Spearman Rho correlations are 
then made between student usage of the LMS and their final 
grades awarded at the end of the semester in order to ascertain 
which features had the greatest impact on the achievement of 
the students.  

V. RESULTS

The profile of students registered for EKS4 during the 
second semester of 2014 is shown in Figure 2, which highlights 
that the majority of students were male (81%); substantiating 
the fact that Engineering tends to be dominated by males [24].
The majority of students (81%) were 25 years and older; this 
may reflect a worldwide trend in which more people are 
upgrading their qualifications in the wake of the global 
economic downturn [25]. It further indicates that student 
perceptions would be based on various years of industrial 
experience, adding richness to the data.

Fig. 2. Student profile (n = 16) 

Figure 3 presents the overall usage of the LMS by students 
enrolled for EKS4 at CUT. Both the academic and the students 
predominantly use the content feature within the LMS, with the 
assessment feature in second place. The administration feature 
follows in third place, with some 414 accesses during the 14 
week semester period.  

Figure 4 depicts academic and student usage of the content 
and assessment features. The black column illustrates that 
students accessed a number of announcements which were 
placed under the Introduction folder. However, the highest 
student access was recorded for downloading course notes 
which were made available under each unit of the module. Test 
solutions and examination preparation documents were also 
downloaded, but to a lesser degree. This tends to indicate that 
the academic placed more reading material for the students to 
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download, than worked-out theoretical examples. Self-
reflective assessments and practical assignments were used 
under the assessment feature, and where accessed more often 
than any other of the subsidiary tools available under the 
content feature (612 accesses for the self-reflective assessments 
which could be completed multiple times). Rubrics were 
developed and implemented for each practical assignment and 
were used online to assess each student’s submission (pdf file 
submitted by the students). 

Fig. 3. Overall usage by an academic and students of the four main features 
in a LMS 

Fig. 4. Academic and student usage of a LMS in electronic engineering at a 
residential university regarding the content and assessment features 

The grey bars in Figure 4 indicates that the academic used 
the LMS to upload a number of course notes for each unit (e-
files with pdf extensions which replaced the printed textbook), 
PowerPoint presentations for each unit (classroom lectures) and 
worked-out examples for each unit (calculation questions).
Seven self-reflective assessments were set by the academic 
using the Respondus software, while four practical assignment 
templates (featuring the practical assignment guidelines and 
methodology) and their associated rubrics were loaded. Table II

indicates the results of a Spearman Rho correlation between 
student final grades and their accesses of the four main features.

These results indicate a positive statistical significant 
relationship (p = 0.062) between the assessment feature and the 
final grades of the students. A negative statistical significant 
relationship (p = 0.050) was established between the final 
grades of the students and the content feature. This indicates 
that a higher content access sum results in lower academic 
achievement. A possible reason for this is that some students 
repeatedly view the files under the content feature, but do not 
necessarily download them to their electronic devices, thereby 
raising their content access sum.  

This is illustrated in Figure 5, where the grey shaded area 
represents the number of content accesses and the black solid 
lines the final grades of the students. Student 4, in Figure 5, 
accessed the same content some 95 times. However, only 30 
electronic files were made available for download. This 
suggests that this student repeatedly accessed the same 
information, without downloading it to an electronic device for 
future use. On the other hand, student 14 only downloaded 9 of 
the 30 files. A possible reason for this may be that fellow 
students downloaded the material and then shared it with this 
student. Noteworthy is the final pass rate for EKS4, being 88% 
(14 out of the 16 students achieving academic success). 

TABLE II. SPEARMAN RHO CORRELATIONS BETWEEN THE 
FINAL GRADES OF STUDENTS AND THEIR LMS ACTIVITIES  

Content
Assess-

ment
Communica-

tion
Administra-

tion
Total 
samples 16 16 16 16

Correlation -0.497 0.476 0.052 -0.351

Significance 2.142 -2.024 -0.196 1.400

p-value 0.050* 0.062* 0.848 0.183
*Correlation is significant at the 0.1 level 

Fig. 5. Student final grades and their number of content accesses 

VI. DISCUSSIONS AND CONCLUSIONS

The purpose of this paper was to highlight how an academic 
in electrical engineering used an institutional LMS to promote 
student engagement through the use of four primary features 
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that are currently available in this platform. Results indicate that 
both academics and students engaged with all four primary 
features of the LMS, with the predominant features being 
content followed by assessments.  

A positive statistical significant relationship (p = 0.062) was 
established between the assessment feature and the final grades
awarded at the end of the course. This suggests that the use of a 
number of self-reflective assessments in the assessment feature 
helped students to better reflect on specific aspects of the 
theory, contributing to their academic achievement at the end of 
the course. These self-reflective assessments have promoted 
student engagement which has been collaborated by research in 
the field of ethics that suggest that repeated self-reflective 
activities have significant potential in increasing the students' 
personal engagement in the learning process [26]. 

A negative statistical significant relationship (p = 0.050) 
was established between the final student grades and content 
feature. This may be due to the fact that some students are not 
downloading the course material to their electronic devices, but 
are repeatedly returning to the LMS to review it. This may 
suggest that these students are not really technologically 
literate, which relates to the ability to use and manage 
technology. Other students may not be accessing the content 
feature, as they obtain the material from fellow students who 
have downloaded it. No other statistical significant relationships 
were discerned between the final grades of the students and the 
communication and administration features. These results 
indicate that the number of completed self-reflective 
assessments, rather than the number of content accesses, may 
be a valid indicator of future academic success.  

The results of this study suggest that the effective use of a 
LMS still promotes student engagement and academic 
achievement, as 88% of the student successfully completed the 
module. Furthermore, these results suggest that some academics 
are widening their horizons and creating interactive experiences 
for students to enhance their learning. It is hoped that their 
experience and enthusiasm in using a variety of educational 
technologies will rub off on their fellow colleagues, thereby 
enhancing not only the teaching and learning process, but also 
revolutionizing the very essence of their pedagogical 
approaches. 

ACKNOWLEDGMENT

This work is based on the research supported in part by the 
National Research Foundation (NRF) of South Africa. Any 
opinions, findings, conclusions or recommendations expressed 
in this material are that of the author(s) and the NRF does not 
accept any liability in this regard. 

REFERENCES

[1] D. R. Garrison and N. D. Vaughan, Blended learning in higher 
education: Framework, principles, and guidelines: John Wiley & Sons, 
2008. 

[2] A. Heinze and C. Procter, "Reflections on the use of blended learning," 
presented at the Proceedings of Education in a Changing Environment, 
University of Salford, 2004. 

[3] L. Sun, et al., "Articulation of learners requirements for personalised 
instructional design in e-Learning services," Advances in Web-Based 
Learning–ICWL 2004, pp. 424-431, 2004. 

[4] T. Bertram, "Evaluation of Open Source Learning Management 
Systems," BSc Information Systems, School of Computing Studies, 
University of Leeds, 2009. 

[5] L. F. Chu, et al., "Learning management systems and lecture capture in 
the medical academic environment," International anesthesiology 
clinics, vol. 48, pp. 27-51, 2010. 

[6] J. C. Dunlap and P. R. Lowenthal, "Tweeting the night away: Using 
Twitter to enhance social presence," Journal of Information Systems 
Education, vol. 20, pp. 129-135, 2009. 

[7] B. A. Olaniran, "Applying synchronous computer-mediated 
communication into course design: Some considerations and practical 
guides," Campus-Wide Information Systems, vol. 23, pp. 210-220, 2006. 

[8] A. A. Juan, et al., "A data analysis model based on control charts to 
monitor online learning processes," International Journal of Business 
Intelligence and Data Mining, vol. 4, pp. 159-174, 2009. 

[9] C. M. Johnson, et al., "Assessing the feasibility of using virtual 
environments in distance education," Knowledge Management & E-
Learning: An International Journal (KM&EL), vol. 3, pp. 5-16, 2011. 

[10] B. White and J. Larusson, "Seeing, Thinking, Doing: Strategic 
Directives for Learning Management Systems," in World Conference on 
E-Learning in Corporate, Government, Healthcare, and Higher 
Education, 2010, pp. 1279-1288. 

[11] M. Cosgrave and I. Bairre, "Web tool use in Group Work among 
History Students at UCC," Masters in Teaching and Learning in Higher 
Education, National University of Ireland, Cork, 2010. 

[12] P. Daniels, "Course management systems and implications for practice," 
International Journal of Emerging Technologies and Society, vol. 7, p. 
97, 2009. 

[13] A. Álvarez, et al., "Blending traditional teaching methods with learning 
environments: Experience, cyclical evaluation process and impact with 
MAgAdI," Computers & Education, vol. 68, pp. 129-140, 2013. 

[14] D. Ng’ambi, et al., "Emerging Technologies in South African Higher 
Education Institutions: towards a teaching and learning practice 
framework," in Proceedings of the 7th International Conference on e-
Learning, 2012, pp. 354-362. 

[15] B. W. Becker, "A Simple Solution to Embedding Library Content Into 
Every Online Course," Behavioral & Social Sciences Librarian, vol. 33, 
pp. 170-173, 2014. 

[16] R. E. Parker and A. L. Ingram, "Considerations in choosing online 
collaboration systems: Functions, uses, and effects," Journal of the 
Research Center for Educational Technology, vol. 7, pp. 2-15, 2011. 

[17] J. B. Caruso and R. Kvavik, "ECAR study of students and information 
technology 2005: Convenience, connection, control, and learning," CO: 
EDUCAUSE Center for Applied Research. Retrieved March, vol. 22, p. 
2009, 2005. 

[18] N. Dabbagh and B. Bannan-Ritland, Online learning: Concepts, 
strategies, and application: Prentice Hall, 2005. 

[19] Central University of Technology, "Calendar 2015," in Programme 
Policy, ed. Bloemfontein, Free State, 2015. 

[20] A. J. Swart, "Ensuring the Sustainability of an Engineering Curriculum 
– A case study from a Telecommunications course," OIDA 
International Journal of Sustainable Development, vol. 7, pp. 47-56, 2-
4 December 2014. 

[21] A. J. Swart, "Evaluation of Final Examination Papers in Engineering: A 
Case Study Using Bloom's Taxonomy," IEEE Transactions on 
Education, vol. 53, pp. 257-264, 2010. 

[22] D. F. Polit and C. T. Beck, Nursing Research Principles and Methods.
Philadelphia: Lippincott, 2004. 

[23] W. Reddy, et al., "An investigation of property-related decision practice 
of Australian fund managers," Journal of Property Investment & 
Finance, vol. 32, pp. 282-305, 2014. 

[24] A. J. Hodges and B. Park, "Oppositional Identities: Dissimilarities in 
How Women and Men Experience Parent Versus Professional Roles," 
Journal of Personality and Social Psychology, vol. 105, pp. 193-216, 
2013. 

[25] J. L. Waters, "In pursuit of scarcity: transnational 
students,'employability', and the MBA," Environment and planning. A, 
vol. 41, p. 1865, 2009. 

[26] C. Neesham, "Leverage Points in Business Ethics Education: A Virtual 
Symposium," Journal of Business Ethics, pp. 1-2, 2014. 

978-1-4673-8632-6/16/$31.00 ©2016 IEEE 10-13 April 2016, Abu Dhabi, UAE
2016 IEEE Global Engineering Education Conference (EDUCON)

Page 44



<<
  /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


