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Abstract - Project „Politehnika 2025“ was started by 

Tehničko veleučilište u Zagrebu in cooperation with APIS 

IT, IN2 GRUPA and SPAN companies. The goal was to 

analyze future market needs until year 2025 and to 

upgrade existing and to develop new study programs that 

would modernize polytechnic studies. Project success 

depended on collecting and analyzing a large amount of 

data, and to do that it was required to develop appropriate 

information system. That included to create a conceptual 

database model and later to write applications that would 

allow all project participants to work with data. The goal 

of this paper is to describe database model and its parts, all 

applications used in the process of gathering and reviewing 

data and their features. Information system was one of the 

key elements of the project since without it the project 

would not be able to complete in desired period and its 

results may be prone to errors. 

 

I. INTRODUCTION 

 

The Croatian Qualifications Framework is a reform 

instrument for regulating the system of qualifications at 

all levels in the Republic of Croatia through 

qualifications standards based on learning outcomes and 

following the needs of the labour market, individuals 

and the society [1]. Using that idea project "Politehnika 

2025" was started at Zagreb University of Applied 

Sciences to prepare our future students for incoming 

needs and demands of the market until year 2025 [2]. 

Project included many participants, from faculty staff to 

employers trying together to find the best solution for 

future study programs and educational standards.  

One of the first goals was to collect data from all 

participants of the project in a single centralized 

repository (database) using appropriate application. To 

create a database that can contain all required data first 

it was necessary to identify all entities used in the project 

and determine their relationships. That was a basis to 

create a conceptual and later a physical database model.  

Primary goal of the application was to enable data input 

for all project participants. Also, application provides 

many other features like various types of data analysis, 

reporting, class syllabus generator etc. Application is 

connected to a previously created central database and 

allows multiple users to input, review and analyze data 

at the same time.  

II. DATABASE MODEL 

 

When considering all required entities to develop 

conceptual database model first we analyzed The 

European e-Competence Framework (e-CF). It provides 

a reference of 40 competences as applied at the 

Information and Communication Technology (ICT) 

workplace, using a common language for competences, 

skills, knowledge, and proficiency levels that can be 

understood across Europe [3].  

 

Figure 1. Basic part of the conceptual model 

Entire conceptual model consists of 50 entities and basic 

part of the conceptual model (figure 1) displays key 

model entities and their relationships. Model supports 
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having data from multiple higher-education institutions 

each having multiple study programs. Each of those 

institutions can input their own data which would also 

be useful in analysis when comparing same or similar 

study programs on different higher-education 

institutions. 

 

Figure 2. Knowledge domain, branch, field and area 

In the continuation of the basic part of the model 

knowledge domains are related to branch, field and area 

of expertise (figure 2). For example, one area of 

expertise can have multiple fields, while one field can 

have multiple branches. Each branch can be a part of 

only one knowledge domain.  

During the project “Politehnika 2025” Tehničko 

veleučilište u Zagrebu as a higher-education institution 

enumerated over 330 knowledge domains for 23 study 

programs. All these knowledge domains were part of 

116 branches and 57 fields.  

 

Figure 3. Competence and its relationships 

Competence is in the middle of the entire model (figure 

3) which shows its importance. Competence is related to 

generic competences, like ones from e-CF Framework 

and can be mapped to multiple knowledge units, 

responsibilities, professions and skills. Also, each 

competence can be a part of one or more set of 

competences. This part of the model is also used when 

creating qualification standards where each qualification 

standard is related to competences through set of 

learning outcomes.   

Project participants defined 1405 competencies 

connected with 29 professions, 1583 knowledge units, 

826 skills and 80 set of competences. This data made it 

possible to analyze market needs until year 2025 and 

what higher-education institutions currently offer and 

need to change to satisfy those needs.  

 

Figure 4. Classes and their learning outcomes  

Sub model in figure 4 contains all entities required to 

describe any class and its learning outcomes. As a result 

we are able to create a class syllabus containing learning 

outcomes and its granules, skill granules, methods of 

learning etc. Class syllabuses for entire study programs 

are generated based on this part of the model. 

For total of 23 study programs there are 552 classes 

containing 2092 learning outcomes. All learning 

outcomes are matched with appropriate granules (4161) 

and skill granules (2180). Learning outcome is in the 

center of this part of the model and class syllabuses are 

generated based on their description. 

After creating conceptual model it was necessary to 

create physical database model that would replace 

entities with tables and describe them with appropriate 

attributes. 

Physical database model is created using Microsoft SQL 

Server 2012 and Microsoft SQL Server Management 

Studio (SSMS). Microsoft SQL Server 2012 is 

Microsoft’s first cloud-ready information platform. It 

gives organizations effective tools to protect, unlock, 

and scale the power of their data, and it works across a 

variety of devices and data sources, from desktops, 

phones, and tablets, to datacenters and both private and 

public clouds [4].  

Resulting physical model consists of 87 database tables 

and 603 attributes. Physical database also contained 40 

stored procedures which provided most of the features 

in HKO desktop and web application. Physical database 

also contained user groups and permissions, database 

and application roles, custom schemas, triggers and 

aggregate functions.  

III. "HKO" DESKTOP APPLICATION 

 

All participants of the project "Politehnika 2025" use 

desktop HKO application to input, review and analyze 

the data. Due to complexity of the conceptual database 
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model main user application interface is the picture of 

the model itself.  

 

Figure 5. Part of the main application interface 

Each entity is represented with a button where in the 

upper-right corner is the current number of existing 

records (figure 5). Upon clicking a button a dialog 

appears enabling a user to review, add, edit or delete 

records. 

 

Figure 6. Data dialog 

Since there are many users working with data at the 

same time application forces some usage rules. For 

example, user can only delete or edit its own records or 

records of other users that allowed him to do so. Also, 

adding or changing any data is automatically recorded 

by application by writing the author’s full name and time 

of the change. That information is later used for user’s 

activity analysis and statistics. Currently, application’s 

statistics show over 53.000 existing records from over 

50 project participants. 

Application contains main menu that enables users to 

see a variety of different data analysis. For example, it 

is possible to see all skills for some profession, 

professions per institutions, study programs for some 

job type etc.  

 

 

TABLE I. Data analytics example  

Potreba za radnim mjestima po instituciji 

- Institucija : APIS IT d.o.o. 

  BI SPECIJALIST 

  DB ADMINISTRATOR 

  IT ARHITEKT 

  MULTIMEDIJALNI DIZAJNER 

  Poslovni analitičar 

  RAZVOJNI INŽENJER 

  SISTEM INŽENJER - MREŽA 

  SISTEM INŽENJER - SERVERI 

  SOFTVER ARHITEKT 

  TESTNI INŽENJER 

  Video producent 

  Voditelj projekta 

  Voditelj sustava informacijske sigurnosti 

- Institucija : IN2 d.o.o. 

  Arhitekt sustava 

  Funkcionalni arhitekt 

  Konzultant 

  Sistem inženjer za Microsoft tehnologiju 

  Sistem inženjer za mrežne tehnologije 

  Sistem inženjer za Oracle tehnologiju 

  Softverski inženjer 

  Suradnik na poslovima podrške/implementacije 

  Suradnik za aplikativnu podršku korisnicima i testiranje 

  Suradnik za podršku korisnicima 

  TESTNI INŽENJER 

  Voditelj podrške/implementacije 

  Voditelj projekta 

  Voditelj razvoja 

  Voditelj testiranja 

- Institucija : SPAN d.o.o. 

  Poslovni analitičar 

  RAZVOJNI INŽENJER 

  SISTEM ARHITEKT 

  SISTEM INŽENJER 

  SOFTVER ARHITEKT 

  TESTNI INŽENJER 

  UX/UI DIZAJNER 

 

One of the main usage of the application is to create 

syllabuses for study programs. Application can create a 

single syllabus for a specific class or a complete set of 

syllabuses for entire study program. For example, 
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Figure 7. A part of class syllabus 

Syllabus is automatically generated document that 

contains several sections describing the class and its 

learning outcomes (figure 7). Each learning outcome is 

described by its granules, skill granules, methods of 

learning and type of examination.  

Application is written using C++ programming 

language and C++ Builder XE6 integrated development 

environment (IDE) from Embarcadero.  

C++ programming language is more flexible than other 

languages because you can use it to create a wide range 

of applications —from fun and exciting games, to high-

performance scientific software, to device drivers, 

embedded programs, and Windows client applications 

[5].  

 

Figure 8. C++ Builder – VCL Forms application 

C++ Builder is in development from year 1997. At the 

time Borland was developing Delphi and C++ Builder 

as RAD (Rapid Application Development) tools which 

supported Windows 16 bit platform. Today, C++ 

Builder is C++ application development toolset for 

native Windows, Mac, and Mobile development, with 

broad Cloud and IoT support. [6]. 

IV. "HKO" WEB APPLICATION 

Existing database also enabled the creation of HKO web 

page titled "Studijski programi" (eng. Study programs) 

[7]. Visitors can browse through study programs created 

in desktop HKO application, listing its classes, 

syllabuses, skills, competences, professions etc.  

Web page targets three types of visitors: new students, 

students who graduated looking for work and employers 

seeking employees.  

 

Figure 9. Browsing through study program classes 

New students could be informed about study programs 

which support their desired professions (figure 9). They 

could see the classes and their syllabuses, job and job 

types, competencies, skills etc. Also, students who 

graduated and employers seeking employees could 

connect each other automatically. Each student can store 

its profile and would automatically see employers job 

offers while employers could search employees by 

searching through student profiles.  

 

Figure 10. Visual Studio 2015 Community Edition 

Web page is created using Microsoft Visual Studio 2015 

(figure 10). Microsoft Visual Studio is an integrated 

development environment (IDE) from Microsoft. It is 

used to develop applications for Windows platform, web 

sites, web applications and web services. Also, it 

supports development of mobile applications. Visual 

Studio uses Windows API, Windows Forms, Windows 

Presentation Foundation, Windows Store and Microsoft 
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Silverlight, and can produce both native and managed 

code. 

HKO web page is created using ASP.NET web 

application framework. It is an open source web 

framework for building modern web apps and services 

with .NET. ASP.NET creates websites based on 

HTML5, CSS, and JavaScript that are simple, fast, and 

can scale to millions of users [8]. 

This modern framework provided all required features 

to build the HKO web page and all its functionalities. 

Project also uses another web page “Politehnika 2025” 

[2]. It is a project’s main web page containing all 

relevant info about the project and its results. Visitors 

can find information about all project participants, 

partners, project results, events and press releases. 

V. CONCLUSION 

During 15 months of project “Politehnika 2025” existing 

database and corresponding desktop application helped 

to analyze over 53.000 records and generate thousands 

of documents and reports. This helped to improve three 

existing qualification standards for polytechnic 

specialist, develop 4 new educational programs in the 

specialist polytechnic fields of prosthetics and orthotics, 

information security, forensics and mechatronics and 16 

new comprehensive qualification standards for 

polytechnic specialist. Also, 9 study programs in the 

specialist polytechnic fields of polytechnics have been 

improved – computer science, information systems, 

energetics and electronics, graphic design and 

technology in printing and civil engineering.  

One of the results of the Project is a study of demand for 

interdisciplinary and unidisciplinary competences and 

professions on polytechnic job market in 2020 and 2025. 

It is based on anticipated technologic trends, platforms 

as well as transformations of real and public sector. 

Project helped to improve educational skills by 

development of innovative teaching methods and the 

application of the principles of the Croatian 

Qualification Framework. By putting these results into 

practice, the Project contributes to development of the 

educational system in the fields of high education, 

improvement of human resources in education, research 

and development of polytechnics, creation of 

propositions for sustainable employability at the end of 

educational as well as comprehensive social inclusion at 

the job market. Application of the acquired competences 

contributes to the quality of everyday life of a modern 

person and reminds of permanently needed and present 

„human face of polytechnics“. [9] 

 

Although the project is officially complete the existing 

database and applications will still be used for the 

future improvement of existing and for the 

development of new study programs. All data will be 

available to public in interest of better communication 

between employers and future employees thus trying to 

improve employment of our students.  
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