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Background 
Ghana’s nursing and midwifery health training institutes (HTIs) 
are confronted with limited and overburdened resources for eLearning in Ghana 
students and overcrowded classrooms with high student-to- eLearning is an approach to learning 
instructor ratios. To enhance classroom learning and skills facilitated by technology or an 

instructional practice that makes effective development, the US Agency for International Development 
use of technology. MCSP conducted a (USAID)’s flagship Maternal and Child Survival Program literature review that identified 

(MCSP) established a fully equipped skills laboratory and integrating technology into pre-service 
introduced eLearning as a blended learning approach to help education as a promising best practice. 
students achieve competency in clinical areas. eLearning in Ghana is a supplemental 

resource in HTIs to support students and 
tutors to reinforce classroom learning, MCSP built on the pre-service education (PSE) work that began 
acquire knowledge, and practice clinical under its predecessor program, USAID’s Maternal and Child decision-making skills. 

Health Integrated Program. MCSP aimed to develop a better-
prepared midwifery and nursing workforce, equipped with the 
knowledge and skills to effectively provide HIV, malaria, nutrition, family planning, and maternal, 
newborn, and child health services. To advance these PSE goals, MCSP collaborated with Ministry of 
Health (MOH) to implement the following eLearning activities from August 2014 to March 2019: 
• Established and built the capacity of the first eLearning Secretariat within the MOH to govern and 

manage eLearning activities. 
• Developed a methodology and built the capacity of HTI faculty and information technology (IT) 

tutors to implement eLearning and create standardized eLearning modules. 
• In collaboration with faculty and local partners, created and deployed eLearning to 31 nursing and 

midwifery HTIs (out of an estimated7 0 total schools1) in the 10 regions of Ghana. 

As a result, eLearning has empowered 35,000 nursing and midwifery students to access relevant materials 
that can further strengthen and reinforce their clinical knowledge while better preparing them to serve 
more than 28 million Ghanaians. 

Objective and Methods 
This brief documents the process of implementing eLearning activities and describes the results of a 
mixed methods assessment of the feasibility and acceptability of MCSP’s eLearning approach in nine out 
of 31 MCSP-supported HTIs in six regions of Ghana. The nine schools were selected by convenience 
sampling and because MCSP had installed the learning management software Moodle2 for use by students 
and tutors. At each selected school, MCSP conducted focus group discussions (FGDs) (two FGDs per 
school and eight students per FGD) with students; in-depth interviews (IDIs) with IT tutors, subject 

1 The number of nursing and midwifery HTIs in Ghana changes frequently as new schools are added or others are closed. 
2 Moodle is a free and open-source software learning management system, a software application for the administration, documentation, 
tracking, reporting, and delivery of eLearning modules. 
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tutors, and principals; and quantitative surveys with IT tutors, subject tutors, principals, and vice 
principals. The assessment helped the study team better understand eLearning implementation under 
MCSP and document the challenges and opportunities that presented throughout application of the 
approach. A total of 18 FGDs, 29 IDIs, and 19 surveys were completed. Quantitative data analysis was 
conducted in Excel to describe the results of the survey. Qualitative data were analyzed in Atlas.ti for 
themes related to project implementation and stakeholder perspectives. In addition, document reviews 
and interviews with MCSP staff provided context and information on collaboration with the MOH and 
implementation of eLearning at supported HTIs in Ghana. 

Intervention 
In collaboration with the MOH, MCSP developed a comprehensive framework and casual pathway for 
integrating leveraging eLearning technology to enhance learning at HTIs, particularly for skills 
development through theoretical and practical instruction. The causal pathway in Figure 1 describes the 
national- and HTI-level implementation process in more detail. 

Figure 1. eLearning framework and causal pathway 
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Policy, Governance, and Leadership 
An effective eLearning program has policies, budgets, and strategies in place at the national level and HTIs. 

MCSP aligned its activities with the 
national MOH and, in 2016, supported the MOH 
to launch the eLearning Secretariat within the 
Health Training Institutions Unit. With technical 
support and leadership from MCSP, the MOH 
team in the secretariat coordinated the eLearning 
activities, managed the national learning platform, 
managed content development, and provided 
technical support to HTIs. See Box 1 for details on 
how MCSP supported the MOH to introduce 
eLearning as a PSE strategy. 

Introducing and integrating the new eLearning 
technology at HTIs required buy-in from 
institutional leadership. HTI principals initially 

Box 1. Establishing an eLearning strategy with 
MCSP support 

• Created eLearning Secretariat. 
• Developed processes for eLearning implementation 

and scale-up. 
• Deployed eLearning at the health training institutes 

through site visits in collaboration with the 
secretariat team. 

• Supported secretariat to liaise with government 
agencies and the private sector to assist with school 
connectivity and infrastructure. 

• Supported advocacy of eLearning activities to 
increase visibility and promote work. 

hesitated to commit budget and staff to eLearning because they did not understand the potential and 
value of using technology at their institutions. After 4 years of implementation, HTI principals saw that 
eLearning improved teaching, motivated students, transformed how learning happened, increased 
productivity, and consequently committed resources for eLearning. For example, quizzes taken by 
students on Moodle could be graded quicker than 
paper-based tests. Box 2 lists the critical factors for 
successfully integrating eLearning at HTIs. 

IT tutors at all nine sampled schools reported that 
their principals provided the support needed to 
implement eLearning. For example, principals 
purchased the requisite networking equipment to 
install the learning platform, planned to purchase 
additional computers for the information and 
communication technologies (ICT) lab, and 
encouraged training for staff on use of equipment 
and the process of eLearning implementation. 
Principals are also monitoring the use of 
eLearning. 

“My principal … makes sure that every 
information, everything you teach in the school is 
uploaded to the eLearning platform so students 
can have access to it. … that’s how it is being 
monitored.” –IT tutor 

Box 2. Critical factors for integrating 
eLearning at health training institutes 

• Technology plan in place 
• Budget allocated for technology 
• eLearning implementation team to lead and manage 

implementation of eLearning activities 
• eLearning coordinator as the champion of eLearning 

to coach subject tutors on integrating eLearning into 
their teaching 

• Dedicated eLearning technical support as 
administrator of learning management system to 
maintain the server; manage accounts, users, and 
courses; and serve as the “help desk” for questions 
and challenges 

• Students, known as IT prefects in several schools, to 
assist in managing the computer lab and provide peer 
support 

All nine schools also had a dedicated budget, a technology plan in place, and an eLearning coordinator by 
close of project. Three of the nine schools had eLearning implementation teams to manage and 
coordinate eLearning activities as well as student IT prefects, who assisted with technical support. 

Deployment of Technology, Infrastructure, and Learning Platform 
The HTIs have the infrastructure and staff to support eLearning deployment. 

At the national level, MCSP and the MOH worked together to 1) identify an appropriate 
learning platform, 2) determine infrastructure needs at each HTI to support eLearning deployment, and 
3) strengthen the capacity of HTIs to implement eLearning. Throughout the life of the project, MCSP 
and the MOH conducted joint visits to implementing this, during which they deployed Moodle, trained 
staff and students on eLearning, monitored progress, and provided technical support. See Box 3 for 
details on how MCSP and the MOH deployed eLearning at HTIs. 
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e 
HTI 

Moodie 
installed on 
School Server 

I I 
1. Moodie Desktop and Mobile installed 

on computer lab desklop, personal laptop 
or mobile device. 

2. Courses downloaded from school server 
to lap/desktop or mobile device to take 
courses offline. 

3. Courses results synced to server when 
online. 

4. Tutors monitor student progress. 

17 
L@ 
Moodie Desktop 

Moodie Mobile 

The MOH and MCSP were committed to ensuring 
that every student, irrespective of device and 
platform, could access digital learning content. 
Moodle was selected as the learning management 
system (LMS) because it met the eLearning 
activity’s requirements and was already being used 
by some contractors in Ghana, making it a 
sustainable solution. 

To deploy the platform, different approaches were 
required for the national and HTI levels (Figure 2). 
While the MOH posted the eLearning modules on 
a dedicated website, HTIs could not access them 
via the national online platform because many 
lacked reliable and fast-enough Internet 
connectivity required to download the learning 
modules. To overcome this challenge, Moodle was 
configured on a server at each HTI so that 
students could access the site and content through 
the HTI’s local network, use any device, and 
download modules to study offline and at their own pace. This configuration required that tutors and 
students be within range of the local HTI network on campus to download modules and upload their 
results of module assessments, not be outside the school using the Internet. 

Box 3. Deploying eLearning at health training 
institutes 
Initial deployment visit 
1. Assess the technology. 
2. Install necessary infrastructure and equipment. 
3. Configure the server for the learning management 

system (in this case, Moodle). 
4. Provide training to the IT tutor and/or eLearning 

technical coordinator on how to install Moodle. 
5. Train tutors how to create content. 

Follow-up monitoring visits 
6. Assess progress of eLearning implementation. 
7. Identify challenges and opportunities. 
8. Mentor tutors and provide additional training. 

Distance support 
9. Help desk can be reached by mobile or email to 

assist the health training institutes to diagnose issues, 
address questions, and provide advice and support to 
resolve problems. 

Five schools reported that upwards of 
90% of their students accessed 
modules through the Moodle Mobile 
app. Three schools reported 80% of 
students accessing the mobile app, and 
another school reported 70%. The aim 
is that all students can use the mobile 
app to download the modules onto 
their personal mobile devices, read 
their tutors’ notes, review the modules, 
and view demonstrations to prepare 
for class or reinforce classroom 
learning. Use of the mobile app is very 
important because it helps reduce the 
burden for tutors in grading quizzes 
for large class sizes and makes access 
to course materials easy for students, 
given that the mobile app can be 
accessed anywhere. In addition, the 
MOH focused on enhancing the 
Moodle Mobile app to increase overall 
utilization of Moodle, since most 
students access the course through that mechanism. For offline usage, six schools installed Moodle 
Desktop in their computer labs. 

During visits to HTIs over course of the project, MCSP and the MOH found that the available 
infrastructure and equipment to install the system varied across HTIs. Common technical challenges to 
deployment included: 

• Low digital literacy skills among students and tutors to use computers, as well as limited ability to use 
ICT to find, evaluate, create, and communicate digital information 

• Computer labs with inadequate number of working desktops 

• Not all students owning a smartphone 

Figure 2. Dual approach to platform deployment 
and national and HTI levels 

MCSP Ghana e/eLearning 4 

http://mohelearning.com/


 
   

         

    
 

  
 

                     
       

    
 

   
  

 
 

   
  

   
     

    
   

   
  

  
 

  
   

   
  

  
  

  
    

 
  

  
 

  
    

     
    

 
   

   
  

    
   

   
     

  
    

   
  

 
   

   

                                                                 
     

   
 

  
  

 
   

  
 

  
  

  
 

  
 

    
 

  
 

 
  

 
 

 
  

   
 

  
  

 
 

  
 

 
   
 

 
  

 
  

   
 

  
    

 

• Limited reach of local network in campuses and inadequate network bandwidth to handle all users 

• Limited Internet connectivity 

Despite these challenges, tutors and students are eager and motivated to use the new eLearning tool. 

“Bandwidth is so small. … if it can be hooked onto the Internet whereby students at the hostel can access it … 
that is what we really want. … it will really help us. And ... while a tutor is in the house, you can just prepare notes 
… set your quizzes and mount it on the platform.” –IT tutor 

Content Development 
Content is developed at the national and HTI 
levels. 

The approach for content development 
is two-pronged: content for national dissemination 
and content created by tutors at their schools. At 
the national level, MCSP created eLearning clinical 
modules on nutrition, gender, HIV, and maternal 
and newborn health. An interactive story game 
application, Hello Nurse, was developed for 
malaria and HIV 90-90-903 (Box 4) to help build 
the capacity of students to provide quality malaria 
case management and HIV/AIDs care. 

MCSP used an instructional design methodology 
to develop the content for the modules and 
interactive story app. The process uses a problem-
and case-based approach to developing the content 
on assessment, diagnosis, and provision of care. A 
series of workshops were conducted by MCSP in 
collaboration with the MOH and Ghana Health 
Service with tutors, subject matter experts, 
instructional designers, national associations, 
government institutions, and eLearning module 
media and game developers at the beginning of the 
content development process for each eLearning 
topic. To continue developing eLearning modules, 
the MOH will need a team within the ministry that 
is dedicated to content development. See Box 5 for 
steps in the content development process. 

HTIs have continued to use the modules that 
MCSP developed with the MOH. The aim was that 
all modules developed to date would be used by 
the schools on an ongoing basis. During data 
collection, the team asked nine schools which of 
11 eLearning modules they were using. Three 
schools reported using all 11 modules that had 
been developed to date, two schools used eight 
modules, two schools used five, and two of the 
schools were not sure how many of the modules 
were being used. While it is exciting to see the use 
of the modules across schools, the project hopes 

Box 4. Hello Nurse interactive story app 
Hello Nurse is a two-chapter interactive story covering 
malaria prevention, diagnosis, and case management for 
pre-service nurses. MCSP developed the interactive app 
as part of a series of eLearning tools to strengthen 
malaria health services, focused on building capacity of 
pre-service nursing students. 

The eLearning Secretariat taught the tutors how to use 
this learning app. Many students who downloaded it 
found that Hello Nurse provided them with knowledge 
to supplement what they learned in class, and tutors 
appreciated the interactive and educational app. 

“I think aside that it also corrected us on certain things that 
were not shown. For instance, when you choose or select your 
answer after the whole game, they will bring in the score and 
tell you the marks you had, and then ... give you the right 
answers to questions you had wrong. … it … helps us to 
correct our wrongs.” –Student 

Box 5. Content development process 
Content development involves creating a scenario or 
case study so that the content is engaging and interactive 
for the student or provider. The process to develop 
content includes the following steps: 
1. Review and adapt content. 

− Differentiate content into need to know versus 
nice to know. 

− Determine learning objectives. 
− Align activities and assessments with objectives. 

2. Develop storyboard to outline flow of content from 
screen to screen. 
− What to read on screen: text visible on the 

screen 
− What to view on screen: graphic and illustration 

representing the scene and narration 
− What to hear: narration to explain screen; 

“voice” of the scenario depicted, such as nurse, 
mother, student, client 

− What do in module: activities and knowledge 
checks 

3. Package text, graphics, and narration, and publish 
into eLearning module. 

4. Disseminate modules to schools. 

that with continued support from the eLearning Secretariat, all schools will use all developed modules to 
reach a higher number of students with knowledge and skills building. 

3 90-90-90 is a UNAIDS treatment target to help end the AIDS epidemic. 
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Integration of eLearning 
Implementation and monitoring processes are in place, HTI staff use technology to enhance learning and 
teaching, and students are accessing the eLearning. 

During the deployment and monitoring visits, MCSP and the MOH trained subject tutors to 
create content and modules on Moodle. They trained students on how to access the modules in the 
computer lab and how to download the modules on the Moodle Mobile app and Hello Nurse onto their 
mobile phones. Hello Nurse was downloaded over 8,000 times throughout the life of the project. Since 
many HTIs have projectors in the classroom, tutors used slide presentations in their classes. MCSP taught 
tutors how to convert the slides into modules on Moodle. As a result, HTIs have created modules on 
anatomy and physiology, emergency and disaster management, and psychology. Through MCSP’s work at 
the national level with the Nursing and Midwifery Council on technical manuals for HTIs and revisions 
of teaching materials, content for these modules can be standardized across schools in Ghana. 

Results 
Adapting technology into teaching requires changes to the traditional methods of pedagogy. eLearning 
improved the efficiency of teaching and increased learning at the HTIs in the following ways. 

Flipped Classroom Facilitates More Engagement 
Tutors were uploading their notes before class, which enabled students to access and review the notes 
ahead of time. According to both students and tutors, sharing notes was the most frequently cited way 
that eLearning was employed at HTIs. By uploading module content onto the LMS for students to see in 
advance of the classroom lecture, classes were less “chalk and talk” and more interactive. The tutor’s role 
evolved to a facilitator, rather than exclusively a lecturer, which supports student inquiry and engagement. 
Tutors were also able to draw out knowledge and insight during class while encouraging discussion and 
questions about the eLearning content. Students were encouraged to think critically about what they had 
learned and to better understand how their knowledge and clinical skills could be applied. 

“Before a tutor will enter a class to teach, he has already uploaded the content onto the platform. And students 
have gone through it, and they’ve already identified areas that they need more highlights, so when you get into the 
class, it’s more like discussion than just to stand and talk and go out.” –Subject tutor 

Tutors learned how eLearning is beneficial to their teaching and are incorporating eLearning into their 
classrooms. To build on this enthusiasm, regular follow-up and/or monitoring visits are an effective 
strategy to motivate and encourage tutors to continue to use eLearning. The eLearning Secretariat within 
the MOH will provide continued technical support; additional training and coaching on the functionalities 
of the platform for administrators, tutors, and students; content development; and approaches to 
integrate technology. 

Assessments Are Streamlined 
Tutors are uploading quizzes, assignments, and exams onto the platform. The assessment results are a 
part of the students’ final grades. The learning platform automated the grading process, which improved 
the efficiency, speed, and accuracy of the grading process. By saving time, tutors can redirect their 
attention to student support. 

“What we do … you upload content onto the platform and attach marks to students who go through … the 
lecture notes. … it motivates them to actually go through the content. ... Also, some of the tutors conduct their 
midterm ... organize quizzes and give assignments on the platform. … As a result, the students are committed to 
accessing the platform because if they are not, it will affect them academically.” –Subject tutor 

Collaboration Is Fostered among Professors, Students, and Tutors 
The discussion forum component in Moodle continues the teaching and learning processes after class is 
finished. 

“There’s a forum page … in case I don’t understand something, then I could just send my question to the forum. 
Then the lecturer will have access to it, answer it. ... He also wants to communicate with us. … It’s very effective.” 
–Subject tutor 

MCSP Ghana e/eLearning 6 



 
   

 
      

     

     
       

 
    

     
     

    
    

  

   
   

     
    

  

 
  

  
    

 
 

      
   

 
 

  

     
     

   
      

    
  

     
  

   
  

   
  

 
   

   
 

  
     

     

    
  

Students Are Supported 
The eLearning platform enabled tutors to monitor students more efficiently and to provide targeted 
assistance to those students who need it on a timely basis. 

“It helps us to also monitor their progress. Once you are able to assess them some number of times, we are able to 
assess progress of students … identify the weak ones and help them to improve.” –IT tutor 

Students were more engaged using eLearning and no longer miss out on crucial information because it is 
available on the learning platform. The eLearning platform reinforced knowledge acquisition and served 
as a reference. Students and tutors cited several benefits of eLearning, including convenience and studying 
at their own pace, accessing module materials on their mobile phones, learning new information not 
taught in class or covered during the academic term, and increasing confidence using digital technology in 
academic and clinical settings. 

“The teaching itself, the eLearning system is self-paced. Everything that you are learning, you can go forward and 
come back if you don’t understand something. And at your own leisure time you can use it … it’s been very 
effective … way of teaching oneself.” –IT tutor 

“They have it on their mobile phone wherever they go … wherever they sit, they will open it and then go through it, 
unlike carrying handouts in their hands.”—Subject Tutor 

“Sometimes when the lecturers put their notes on the platform, we don’t get to finish the course for the semester and 
then we use it to learn ahead.” –Student 

“I visited Moodle and saw a video on family planning—it was about how to insert the IUD. … I’ve 
never seen how it’s been inserted, but I saw it on Moodle ... and how to counsel. ... It has really helped.” 
–Student 

In summary, MCSP’s work supporting eLearning improved approaches to both learning and teaching at 
the national level and in HTIs. 

Lessons Learned and Recommendations 
Policy, Governance, and Leadership 

• Although an eLearning Secretariat was established as part of the Health Training Institutes Unit at 
MOH, there is no MOH eLearning strategy or specific budget. Therefore, it is recommended to 
develop a national eLearning strategy, allocate budget, form an eLearning steering committee to 
advise the MOH, and work with partners on how to link eLearning activities. 

• To foster buy-in from HTI leadership, evidence on the value of using new technology to improve 
teaching and learning, student motivation, and productivity should be generated and presented to 
HTI administrators. Future studies on student skills pre- and post-use of eLearning should be 
conducted to generate evidence for the effectiveness of eLearning materials. 

• For HTIs to successfully implement eLearning, each school must develop a technology plan, delegate 
responsibilities to staff, and allocate a budget to support eLearning. Recommended new roles and 
responsibilities for staffing at HTIs include eLearning technical support, eLearning coordinator, and 
eLearning implementation team. 

Deployment of Technology, Infrastructure, and Learning Platform 
Adequate infrastructure is crucial to a successful eLearning strategy. The MOH must work closely with 
HTI administrators to ensure the necessary equipment and infrastructure are in place before 
implementing eLearning. 
• Successfully implementing eLearning as a PSE strategy requires reliable Internet connectivity and 

strong bandwidth within each HTI’s local network. As eLearning becomes a more prominent 
learning tool, the MOH must continue to work with the HTIs to address the issue of Internet 
connectivity and adequate bandwidth. The MOH must also work with HTIs to identify solutions to 
Internet access challenges, including hosting and setting up the online version of Moodle on 
HTI-specific networks. 

eLearning in Pre-Service Education in Ghana 7 



 
   

   
    

  
 

 
 

  
   

      
 

     
 

 

   
  

  
 

     
  

      
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

   
  

    
 

• Having an offline solution to access the content is essential. To address challenges related to limited 
Internet connectivity, HTIs should install Moodle Desktop in their computer labs and have students 
download the mobile app to allow for offline student and tutor access. 

Content Development 
Going forward, the MOH should establish a team to continue developing eLearning modules as needed. 

• Content development is a time-consuming and expensive process. Financial and human resources 
must be committed to it to produce high-quality material, so new content should only be created 
when necessary. The MOH should make every effort to identify learning content that already exists 
and adapt it. 

• Contract with eLearning experts to do the instructional design and module authoring. 

Integration of eLearning 

• Many students and tutors have had little, if any, previous experience using technology for learning, 
resulting in their discomfort and anxiety when using technology. The curriculum at HTIs should 
include digital skills in addition to health informatics so that students become comfortable using the 
technology for learning. 

• Regular follow-up and/or monitoring visits are effective for providing HTIs with technical support, 
mentoring tutors, and assessing eLearning implementation. The MOH should schedule regular visits 
to HTIs to provide training on how to use Moodle for the administrator, tutors, and students. MOH 
visits should also include support for tutors on content development and how to integrate the 
technology into their classroom. 

This brief is made possible by the generous support of the American people through the United States Agency for 
International Development (USAID) under the terms of the Cooperative Agreement AID-OAA-A-14-00028. The contents 
are the responsibility of the Maternal and Child Survival Program and do not necessarily reflect the views of USAID or the 
United States Government. 

MCSP Ghana e/eLearning 8 


	Integrating eLearning in Pre-Service Education in Ghana 
	Background
	Objective and Methods
	Intervention
	Policy, Governance, and Leadership
	Deployment of Technology, Infrastructure, and Learning Platform
	Content Development
	Integration of eLearning

	Results
	Flipped Classroom Facilitates More Engagement
	Assessments Are Streamlined
	Collaboration Is Fostered among Professors, Students, and Tutors
	Students Are Supported

	Lessons Learned and Recommendations
	Policy, Governance, and Leadership
	Deployment of Technology, Infrastructure, and Learning Platform
	Content Development
	Integration of eLearning



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /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 ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



