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Summary - Education and Teacher Training Agency i s a 

public institution independent regarding its activities and 

management according to law. It is founded by Republic of 

Croatia, and seated in Zagreb. Its activities are normalized 

by Constitution and consider executing professional and 

advisory acts regarding education, in which an important 

role plays organizing and conducting training of educational 

workers and school principals. Because of complexity and 

specificity of content, educational methods and resources, 

special attention has to be given to training of informatics 

and computer science teachers. Intensive introduction of 

new IC technologies implies a demanding task of its proper 

use. Especially big expectations in the domain are 

represented by acquisition of digital competitions which is 

responsibility of educational system and its workers, who 

need the biggest support in their training. This paper is an 

overview of existing IS currently used in Agency and a more 

detail review of ICT usage in the system of teacher training. 

Question is raised will the introduction of modern 

information-communication technology advance and 

improve the system of teacher training, will it make it more 

efficient, and how can that be accomplished. Finally, there 

are given some propositions of possible solution of the 

problem. 

I. INTRODUCTION 

The development and rapid progress of modern information and 

communication technology (ICT) has significantly changed the 

school system, and the Ministry of Education and Sports has an 

impressive infrastructure that is able to provide a series of 

quality services [8]. In the educational process, the use of ICT 

and e-learning (LMS) is very well represented and welcomed as 

a teaching tool and an aid, not only in the subjects of which it is 

the object of study and teaching, but is increasingly used in the 

traditionally more conservative environments as well [ 9]. 

Nevertheless, the training of teachers of informatics, organized 

and conducted by the Agency for Education (the Agency) is 

mainly performed in the classical way through lectures, 

workshops and seminars. After describing the organization of 

the Agency and its activities, currently used training model is 

described, as well as some informal alternative options that are 

used, but are not a part of the system. To complement this 

model, the introduction of an additional system for training 

through e-learning according with the existing model is 

proposed. The assumption is that using this method would result 

in greater efficiency and better results, especially with the use of 

cutting-edge technology and positive examples of the good 

practice so far. Construction and application of such a system 

would be much easier if the legal framework through 

ordinances would regulate the rights and obligations of all 

stakeholders in the process. 

II. EDUCATION AND TEACHER TRAINING AGENCY 

With its tasks and activities of the Agency permeates the 

Croatian education system that in the school year 2012./2013. 

had over 57 000 employees [1]. Besides them, the system also 

includes more than 525 000 students in elementary and 

secondary schools [1]. The Agency is a public institution, 

independent in its operations and transactions in accordance 

with law founded by the Republic of Croatia, based in Zagreb, 

in 24th Badalićeva Street. Its activity is regulated by the Statute, 

and applies to professional and consulting activities in the field 

of education. Agencies involved in monitoring, promoting and 

developing education in preschool, elementary and secondary 

school education, adult education and education for children of 

Croatian citizens abroad and the children of foreign citizens. [2] 

Agency's work is reflected in the performance of the following 

activities: 

- participates in the design, development and implementation of 

the national curriculum, 

- provides professional assistance and provides guidance to 

institutions, their directors and teachers, teachers and experts 

(hereinafter referred to as the educational workers) in the 

implementation of activities related to education, 

- organizes and conducts training of educational staff and 

directors, 

- conducts professional examinations of educational workers 

- carry out the procedure for the professional advancement of 

educational workers 

- gives opinions about the programs in preschool, teaching 

programs in primary schools and high schools, the general 
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education programs of secondary vocational education and on 

programs in adult education, 

- gives opinions about the curricula of academic subjects in the 

process of verification of educational institutions, 

- monitors the development and implementation of the Croatian 

National Educational Standard as part of the national 

curriculum, 

- conducts the professional pedagogic supervision, 

- participates in the development and implementation of student 

shows and competitions, 

- participates in the development and monitoring of national 

programs, 

- performs information-documentation and publishing activities, 

- performs other tasks in the system of education in accordance 

with the law and regulations of the minister responsible for 

education [2]. 

 

Organizational units of the Agency are departments, divisions 

and subsidiaries (Picture 1): 

 

- Department of legal, accounting and ancillary operations, 

which consists of: Department legal, personnel and supporting 

activities and accounting operations of the Department, 

- Department of Administration Department consists of: 

Department of Common Affairs, Department of International 

Cooperation and the Department of Education and Training 

Director, 

- Department for preschool and elementary education are: the 

Department of Preschool classroom instruction and the 

Department for subject teaching, 

- Department of pedagogic supervision with the executors In 

Zagreb, Split, Osijek and Rijeka 

- The Department of Secondary Education and 

- Branches in: Rijeka, Split and Osijek [3]. 

Overall the Agency employs 130 people. 

 

 

Fig 1. Organizational units of the Agency are departments, divisions and 

subsidiaries 

 

III. IT INFRASTRUCTURE 

The information system is mainly used for data processing, and 

not for its collection, storage, preservation and distribution. It 

can be considered small, well organized and with a low degree 

of automation [5]. 

Computer equipment, computers and network devices have 

different configurations and average age of a few years, but they 

are regularly serviced and restored. Most computers have 

operating system of MS Windows and versions depend on the 

quality and age of computers, and user software used for data 

processing and preparation of text documents is MS Word, also 

in different versions. Network access to the Internet is protected 

and is mainly used to print to shared printers and communicate 

via e-mail with a possibility of access via web interface. 

Most of these systems are organized and operated in the same 

way so that the list of activities and various documents from the 

environment enter the system, and can then be processed, and 

ultimately be responded with written documents which 

represent output from the system [4]. Although there is a 

possibility of sharing files in a network, it is not used and it is 

one of the major drawbacks of this information system. Each of 

the parts of the system works independently when processing 

data coming from the environment, and after processing returns 

it back into the environment. Mutual communication is 

conducted through other media. 

All parts of this system are effective in their own work. The 

problem is that they are separated from each other, and when 

working with data from the environment it leads to redundant 

operations with data and as a result redundant information. In 

this way formed a large amount of redundant data stored mostly 

in traditional media. 

It is very important to connect all these pieces into a complete 

information system with a single database of users and all 

relevant information necessary for the Agency. 

 

Fig 2. Entity-relationship diagram of system for vocational training 
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IV. TRAINING 

Professional training of employees in education and training is 

one of the fundamental activities and is defined by the mission: 

The agency provides professional support and professional 

development for educational professionals in order to create a 

society based on competent and innovative educational workers 

[7]. This system provides an important component of the quality 

concerns for the timely and adequate information to teachers 

about contemporary developments in ICT, pedagogical and 

psychological expertise, methods and more. 

System that includes professional development activity consists 

of several separate processes and procedures of which part is 

automated. Professional development is the right and obligation 

of every employee in the education system. Process is started by 

adviser who designs the form of professional development 

execution, which influences on how the content is prepared. 

Because of the fact that each school subject is specific, content 

is prepared separately for each subject. Usually the choice of 

speaker is connected tightly connected to the process of content 

preparation, because (often) speaker is involved in content 

creation as an expert. After schedule for training/workshop is 

set, all of these informations are published on the Teachers 

Training Agency (AZOO) web site in an online catalog. The 

catalog application that is located within the Agency's web site 

provides possibility of an on-line application form and 

registration for the selected training, workshop or symposium. 

The application provides the possibility for authorized persons 

to automatically generate certificates for the participants who 

attended the meeting after meeting director confirms 

participation of participants [14]. In the time of the launch of 

this application in the year of 2010 there were already visible 

benefits of this system of administering professional 

development. In the meantime, application grew and added 

various options that reduce visibility and ease of use by the user, 

and thus its effectiveness. It should be thoroughly processed by 

creating multiple smaller ones (Fig. 2.). 

Such a system does not have the characteristics of distance 

learning, it uses only some of the features of this model. After 

the lectures, presentations material is published on the  

 

Fig. 3. Number of professional development trainings 

 

Agency's website, to be inserted as part of repository. Most of 

the meetings where teacher of informatics delivered lectures 

were broadcasted using Live Meeting Service. Today Microsoft 

Office 365 Edu  / Lync components is used for live broadcast of 

meetings for recording them. This on-line services offer 

possibility to prepare recorded materials to be used as trainings 

on demand [6]. IT teachers in the last few years, had the 

opportunity to participate in numerous webinars and 

videoconferences through which, in their training they used 

modern IC technology, but this practice is sporadic and not a 

rule but an exception and depends on many external factors 

outside the system. However, even in these conditions it is 

possible to highlight the benefits of the underlying reasons for 

introducing the model of distance learning, and that is the 

opportunity to participation to event regardless of the location 

of the user, if the technical requirements are met and access to 

materials is available at any time. Although it is possible to 

make contact with the lecturer or director of the symposium, 

this option is rarely used, and becomes completely unavailable 

at the moment of completion of the symposium or training. The 

feedback, an important element of distance learning, gets lost 

and there are records of access to the materials or of time of 

using, as well as evaluation or use of materials. Once these 

materials are created and put into the repository they are very 

rarely changed after that. 

V. SYSTEM FOR TRAINING THROUGH E-LEARNING 

A. Existing Resources 

Existing ICT infrastructure has the quality and capacity to solve 

complex problems that could arise by introducing LMS which 

would assist in training at the Agency. Given the experience of 

using modern ICT and knowledge of algorithms working in this 

environment it should not be a problem for a computer science 

teacher to deal with such system [9]. This example might later 

serve as a model for the development of LMS for other subjects, 

and they themselves might play the role of a coach of the 

teaching staff. 

 

Fig. 4. Number of professional development trainings attendees 
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B. Benefits - the reasons for the introduction of the system 

The particular geographical position and shape our country puts 

additional problem of physical distance that should be travelled 

to attend the symposium for the organizers of training. Winter 

weather conditions are an additional aggravating circumstance. 

Lack of funds in the school budget as a result of the global and 

local economic recession has impacted heavily on the number 

of participants in vocational training (Fig. 3 and 4) and almost 

halved as appose to the previous year. By introducing a model 

of distance learning and adequate LMS with support of modern 

tools this problem could be significantly reduced. In preparation 

for their work and daily responsibilities in the transfer of 

knowledge to younger generations teachers are continually 

under certain pressure monitoring and learning new 

technologies and thus adequate and freshly prepared working 

papers that can serve as an excellent addition to professional 

training facilities.  

C. Description of the system 

For this system could be chosen, Moodle, for instance, an open-

source system, which has had a strong community of developers 

and that is constantly being improved. Web 2.0 tools would be 

suitable as well, as it is one of the characteristics that have a 

user interface based on user interaction with the system and its 

movement through hyperspace, showing hypermedia pages and 

offers a variety of tools to navigate in this space [15]. Because 

creative component of distance learning means and human 

support in the process could include professional managers of 

county councils, faculty mentors, counselors and teachers [12]. 

Some colleagues have attended the ELA-(E-learning academy) 

and acquired valuable knowledge about working in the distance 

learning system. They would also be able to participate in the 

system in the form of mentors and moderators of individual 

cycles as they have with their work and dedication shown extra 

qualities. For all these activities there should be provided 

adequate support and evaluation system for career advancement. 

TABLE I presents the data of the Agency for the period since 

year 2006 by year 2011 the number of employees and the 

number of activities in the scope of activities of the agency 

involved, and the number of participants in certain activities. 

The system can be improved with web recommender systems, 

which could facilitate the use of the system, and would also 

make working on system more interesting and dynamic. [11]. 

This system should not completely abolish present method of 

the organization and delivery of training that allows the 

realization of social contact which is important for a successful 

operation, but it can be reduced by using videoconferencing 

tools. [13]. After finalizing the components of training within 

the system, it would be possible to create a kind of e-portfolio in 

which includes all the relevant information necessary for the 

teachers CV. 

Given the speed of change in ICT and its lifetime, one of the 

solutions could be setting the whole system in the cloud, which 

would permanently resolve the issue of maintaining the 

necessary hardware and software infrastructure required to 

operate the system. [10]. 

D. Initial indicators introduced components of the future system 

If we assume that some of the described systems are actually an 

integral part of our future system for training, then the results 

and experiences obtained by their analysis could be used to 

assess the effectiveness and quality. Number of participants of 

webinars increases steadily as opposed to the number of 

participants who physically attend the symposium, whose 

number is significantly reduced (Fig. 1 and 2). The number and 

speed of introduced technologies could be an indirect indicator 

of the effectiveness of training. In this case, the great advantage 

has the system in which it is possible to re-examine the lecture 

and any other relevant information that the user needs at that 

very moment. The process of application and obtaining a 

certificate of participation in professional training is 

significantly improved and fully automated. This system 

thereby achieves greater speed, quality and credibility, and 

hence greater effectiveness. The biggest problem and possible 

restrictions on the introduction of this system could result in an 

additional reduction of funds provided for training which would 

prevent even the minimal integration of existing components 

which would form a single system for training with the help of 

ICT. 

 

AZOO 2006 2007 2008 2009 2010 2011 

Employees 138 136 134 134 135 133 

 Advisers 115 110 107 107 106 105 

 Administration  23 26 27 27 29 28 

Professional support  1099 2423 3395 3837 3600 4282 

Symposiums 1028 523 853 948 740 871 

 Participants 68180 33971 47873 57166 41623 30500 

Professional exams 2107 2230 3091 3233 3095 3011 

Promotions 554 783 811 1251 923 1788 

Directors of ŽSV 1312 1420 1427 1432 1429 1429 

     Elementary school 866 926 928 934 927 927 

     Highschool 448 494 499 498 502 502 

     ŽSV conference 3059 3892 3052 4401 2519 1313 

     Participants 97711 94194 77519 111236 68421 14581 



VI. CONCLUSION 

This article describes a proposal for the training of teachers of 

informatics based on a hybrid model of distance learning with 

the help of modern ICT. Such a model with its advantages of 

distance learning could contribute to the quality and success of 

the overall need for continuous professional development in the 

field. The system should be based on adaptive hypermedia with 

the possibility of introducing a system for recommendations. 

The necessary material preconditions for the introduction of the 

system based on strong IT infrastructure and a number of highly 

qualified personnel already exists and is capable to carry out the 

initial phase of the application of such a model, but it is 

necessary to make additional efforts in terms of material 

preparation and mastering technology. All activities in this 

model of professional development should be introduced into 

the system of evaluation for advancement in the profession and 

be generally regulated by the purpose-legal acts. By analyzing 

outcomes of some elements of the future system that are 

occasionally organized, it can be assumed that the complete 

system of training using modern ICT would enable more 

effective training of Informatics teachers.  

As the next step, it should be conducted a detailed analysis of 

the costs and feasibility of introducing such a system and 

compare the expected savings with the cost of the introduction. 

Furthermore, there could be conducted a survey using a 

questionnaire within the target group about the desirability of 

such a model of training and readiness to participate in its 

preparation, making and implementation. 
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