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FORMATION OF DIGITAL DATABASES 
IN MONITORING OF REALIZATION OF 
EDUCATIONAL-INTELLECTUAL POTENTIAL 
OF THE REGIONS OF UKRAINE

The object of research is databases of graduates of educational institutions that need to be digitalized and 
prepared for analysis. The study highlights the formation of a digital database out of the graduates among 
educational institutions for monitoring the implementation of educational and intellectual potential. Monitoring 
procedures for tracking the implementation of educational and intellectual potential are an important component 
of making managerial decisions to balance supply and demand in professional labor markets, make better use 
of the human potential of economic development, and reform educational institutions in accordance with the  
latest public needs. Monitoring procedures for tracking the employment of graduates are an important element of 
Education Management. The study highlights the technology of preparing and forming databases of graduates of 
educational institutions for further work with them (conducting a survey, summarizing and visualizing its results) 
using Microsoft Excel. For this purpose, methods of intelligence analysis of data, ranking and classification of 
statistical populations, and data mining technologies are used. Approaches to structuring and coding graduate 
data are described. The mechanism for creating a digital database is provided with arguments and descriptions of 
all the structural components of the database: fields, headers, and records. The description of the sequence and 
results of working with databases is given on the example of data from graduates of higher educational institu-
tions of the Lviv region. These technologies for working with databases were obtained during the implementation 
of the regional development project within the framework of EU sectoral support, which was implemented in the 
Lviv region (Ukraine) in 2018–2020 with the participation of the authors. The proven method of forming digital 
databases highlighted in the study is only a stage of monitoring the implementation of the educational and intel-
lectual potential of graduates of educational institutions of the Lviv region. Method can be used and scaled to 
other regions of Ukraine without significant changes or to educational institutions of different levels with minor 
clarifications. At the same time, the creation of such databases at the national level would increase the effective-
ness of monitoring the employment of graduates. The proposed methodology is universal and allows for national 
research, as well as provides opportunities for international comparisons of educational and intellectual potential.
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1.  Introduction

In the context of the development of a digital society, 
changes in the content of Labor, and socio-economic insta-
bility, the problem of finding tools for balancing supply and 
demand in professional labor markets is acute. Monitoring 
tools for the development of educational and intellectual 
potential are effective for resolving such imbalances and mak-
ing managerial decisions on the compliance of the volume, 
specialization, and content of training specialists. It is about 
systematic monitoring of the effectiveness of implementing 

the educational and intellectual potential of graduates of 
educational institutions in the labor market. The issue of 
efficiency is considered primarily from the point of view of 
their employment, priority in their specialty, as well as their 
satisfaction with their education. Such monitoring procedures 
were successfully implemented in the Lviv region (Ukraine) 
within the framework of the Regional Development Project 
«Monitoring the implementation of the intellectual potential of 
graduates of universities and vocational schools in the border 
region: social partnership, State and regional order». The results 
of the Graduate Survey are available on the resource [1].
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To implement monitoring procedures, it is necessary 
to form a high-quality information base. Conceptual ap-
proaches to data mining for business needs are described 
in [2]. The work [3] provides many questions of prepar-
ing data for analysis in more detail, both from the point 
of view of managers and from the point of view of IT 
specialists. Other works address certain problems of data 
preparation (using the R language [4]), theoretical issues of 
Database Management [5, 6]. As well as the characteristics 
and areas of application of different types of databases [7]. 
The work [8] is an important contribution to the problem 
of preparing data for socio-economic research in the R lan-
guage. The strong example of using databases in economic 
research is paper [9]. This proposed study explicates the 
results obtained in previous publications and the authors’ 
own experience in preparing data using Microsoft Excel 
for specific needs of monitoring the implementation of the 
educational and intellectual potential of graduates of edu-
cational institutions of the Lviv region. The importance of 
the implementation of such monitoring is grounded in [10].

The object of research is databases of graduates of educa-
tional institutions that need to be digitalized and prepared 
for analysis. The aim is the development of methods for 
forming digital database is for monitoring the implementa-
tion of the educational and intellectual potential of the 
regions of Ukraine (on the example of the Lviv region).

2.  Research methodology

The following scientific methods were used in the study:
– a systematic method in building logical connections 
in the system of monitoring the implementation of 
educational and intellectual potential;
– methods of ranking and classifying a statistical popu-
lation – for systematizing data;
– methods of intelligence data analysis – for selecting 
meaningful data;
– data mining technologies – for extracting and clean-
ing data.

3.  Research results and discussion

For effective implementation of monitoring procedures, in-
cluding survey methods, the necessary step is to obtain and pre-
pare input data [8]. A Generalized Scheme of the stages of work 
in monitoring the implementation of the educational and intel-
lectual potential of the regions of Ukraine is shown in Fig. 1.

1. Definition of a business problem – the degree of rea-
lization of the educational and intellectual potential of the 

regions of Ukraine. One of the ways to conduct monitoring 
is to survey graduates of educational institutions, in this 
study of higher education institutions (HEI). This also 
includes planning the process of obtaining information 
and selecting personnel to complete the task.

Information about graduates of the HEI is an internal 
management report. It is usually located in the Department 
of employees for scientific and pedagogical work and social 
development, for example, the Department for employ-
ment and relations with production or the Department 
for career development and cooperation with business. 
And each department has information about the number 
of graduates and their success in employment.

2. Data collection. Based on this data, the database is 
filled in. This is the so-called «raw data» [4] and their 
correct transfer to the digital database requires an individual 
approach and the competence of a specialist in filling the 
database. There are two options for completing the task: 
creating a structured template for submitting «raw data» 
in the most acceptable version for filling the database, or 
performing additional technical work during direct filling 
of the database (moving to stage 3). The choice of option 
depends on the capabilities of the personnel resource of 
the performers of the tasks set.

At the same stage, the important issue of consent to 
the processing of personal data is resolved. If an employee 
of the educational institution works with databases, such 
consent was given by the graduate upon admission.

3. Creating a database includes: creating a database, filling 
it with data («raw» or technically correct, depending on 
the approach and competence of the specialist) and working 
with the database in accordance with the tasks set.

4. Working with data involves transferring the com-
pleted database to specialists (in our case, from Social 
Research, which, based on the records of graduates, will 
provide questionnaire surveys of graduates of the HEI 
regarding their employment in the mode of a telephone 
interview or filling out an electronic questionnaire).

5. Data Analysis. The results of questionnaire surveys 
on the educational and intellectual potential of the re-
gions of Ukraine based on the results of the fourth stage 
are analyzed by well-known statistical and mathematical 
research methods.

6. Visualization of results is a graphical representa-
tion of the results of research and dissemination of the 
information received.

In this article, let’s consider in detail the third and 
fourth stages of work related to the formation of the 
database.

 

1. Defining a 
business problem 

2. Data 
collection 

3. Clearing 
data 

6. Visualization 
of results 

5. Data 
analysis 

4. Working 
with data 

Raw data Technically correct data Acceptable data 

Creating a database Filling in the database Working with the 
database 

Creating a database 

Stages of work in monitoring the implementation of the educational and intellectual  
potential of the regions of Ukraine 

Fig. 1. Stages of work in monitoring the implementation of the educational and intellectual potential of the regions of Ukraine (developed by the authors)
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A database is an organized set of structured informa-
tion in electronic form placed in a computer system [5].

There are several types of databases: relational, object-
oriented, distributed, graphical, open source, data ware-
houses, cloud databases, etc. [6].

Creating a relational digital database of HEI graduates 
was performed in the Microsoft Office Excel environment. 
Its advantages are widely known [11–13]. Elements in 
a relational database are organized as a set of tables with 
a certain number of columns and rows. That is, at this 
stage of research on the development of the educational 
and intellectual potential of the regions of Ukraine, the 
database is an electronic list of graduates of the HEI.

Creating a list is preceded by a clear understanding of 
its structure and meeting a number of conditions. Among 
they: the same type of data for each column of a digital 
table, the presence of headers, the absence of blank rows, 
and compliance with the conditions for using personal data.

The structural components of the database are fields, 
headers, and, in fact, records [14]. Here it is important 
to note that the number of fields is extremely important, 
because their allocation depends on the information com-
pleteness of the database, the complexity of filling and 
the effectiveness of further use. Headings should contain 
clear and concise information – field names.

A record is data about a specific graduate of the HEI.
The following fields and their headers have been crea-

ted in the database of graduates of the HEI:
– number in order within the specialty;
– number in order of end-to-end numbering;
– HEI name;
– HEI code;
– educational degree;
– year of graduation;
– graduate code;
– last name, first name of the graduate;
– branch of major, name;
– branch of major, code/number;
– specialty, name;
– specialty, specialty code/number;
– department code/number;
– the source of funding;
– contact phone number;
– contact phone number, fixed;
– email address;
– responsible contractor for providing information, 
surname, first name;
– responsible contractor for providing information, 
position;
– responsible contractor for providing information, 
e-mail;
– responsible contractor for providing information, 
contact phone number;

– performer of filling out the database, last name, 
first name;
– database filling contractor, position;
– database filling contractor, email address;
– database filling contractor, contact phone number.
A fragment of the database of graduates of the HEI 

in Microsoft Office Excel is displayed in Table 1.
The number in order within the specialty is required 

for assigning an individual graduate code. The number 
in end-to-end numbering order indicates the number of 
entries in the database.

The name of the HEI refers to general information 
about the graduate. The HEI code is assigned from the 
Register of subjects of educational activity [15]. To in-
crease the efficiency of working with the database, it is 
advisable to have text and numeric fields with informa-
tion about the HEI.

Educational degree: applicant of higher education of 
the first level – Bachelor or second level – master.

The «year of release» field allows making the database 
comparable in dynamics and supplementing it every year.

The graduate code is the most important field in the 
database. It is necessary due to compliance with the re-
quirements for the use of personal data. To do this, two 
fields are created in the database: with the graduate code 
and last name, first name, patronymic, depending on the 
level of access to confidential information that the user 
will have.

The individual code of a graduate of the HEI is formed 
by the name of the HEI, specialty, year of graduation and 
serial number within the specialty in the list of input data:

– the first letter is the HEI code/number;
– the next three digits are the specialty code;
– the next two digits are the year of admission code;
– the next three digits are the serial number of the 
student within the specialty.
Assignment of the HEI code/number is possible in 

two versions: as a three-digit code of the HEI from the 
Register of subjects of educational activity, or with the 
encoding of the HEI in the letters of the English alphabet. 
A fragment of codes/numbers for encoding the HEI of 
the Lviv region is shown in Table 2.

For example, the first graduate of specialty 051 of the 
Lviv Polytechnic National University in the digital data-
base for 2018 will have the code A05118001, the second 
graduate – A05118002, and so on (Table 1).

Last name, first name, patronymic of the graduate – 
confidential information about the graduate.

The branch of knowledge, specialty (name and code 
of the industry) are selected in accordance with the list 
of branches of knowledge and specialties approved by the 
government of Ukraine, in which applicants for higher 
education are trained [16].

Table 1

Fragment of the database of graduates of the HEI in monitoring the implementation of the educational and intellectual potential of the regions of Ukraine

1 Po No. 1 Po No. 2 HEI code Year of graduation Graduate code
Branch of knowledge, 
industry code/number

Specialty, code/number

2 A B D F G I K

3 1 3683 97 2018 A05118001 05 051

4 2 3684 97 2018 A05118002 05 051

Note: developed by the authors
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Table 2
Fragment of codes/numbers for encoding HEI  

(the first letter of the graduate’s code)

HEI First letter of the graduate code

Lviv Polytechnic National University A

Ivan Franko National University of Lviv B

Lviv University of Banking C

Note: developed by the authors

The department code is needed to link a specific gra-
duate to its department, because there are training options 
when different departments train specialists of the same 
specialty. Let’s recommend coding departments within 
each HEI depending on the organizational structure of 
the University:

– the first two digits are the institute/faculty codes/
numbers (it is appropriate to start numbering from 10, 
because 01, 02, etc. at the beginning of the numeric 
field, Microsoft Office Excel displays incorrectly, de-
leting 0 by default);
– the next two digits are the department code (in 
order 01, 02, 03, etc.).
Table 3 shows a fragment of the table on coding in-

stitutes and departments at the Lviv Polytechnic National 
University.

Table 3

Coding of institutes and departments on the example  
of Lviv Polytechnic

Institute 
Code

Abbrevia-
tion of the 
Institute

Depart-
ment 
code

Name of the Department
Department 
abbreviation

Institute of Administration and Postgraduate Education

10 IAPE 1001
Administrative and Finan-
cial Management

AFM

10 IAPE 1002
Theoretical and Applied 
Economics

TAE

10 IAPE 1003 Management Technologies MT

Note: developed by the authors

The source of funding – budget funds (assign 1 in 
the field) or funds of individuals and legal entities (as-
sign 2). This field will help to conduct a more thorough 
analysis of the information received about the employment 
of graduates at Stage 5.

In the «contact phone number» field, specify the exist-
ing phone number of the graduate. The «contact phone 
number, corrected» field is used to format the «phone» field  
according to the standard format of such data (0 mobile 
operator code)-xxx-xx-xx or (0 area code)-xxx-xx-xx.

A graduate’s email address is another opportunity to 
conduct a questionnaire survey.

The following fields contain data and contact information 
about responsible performers for providing «raw data», as 
well as specialists involved in creating a database (there 
may be several of them).

Based on the generated digital database of gradua-
tes of the HEI, questionnaire surveys were conducted 
regard ing their employment and the quality of educational 
services, the results obtained were summarized, processed 
and visualized [1].

A promising area of this research should be considered 
formation of a database of graduates on a regional scale. It 
will allow the comparative analysis of the results obtained 
depending on the location of the HEI and the place of 
employment of the graduate. Also should develop meth-
ods of the accumulation and processing of information 
in dynamics. This is due to the fact that the database 
formation mechanism is universal and can be applied to 
creating, filling in, and working with any research object.

4.  Conclusions

So, in the course of the study, a mechanism for form-
ing a digital database of graduates in monitoring the 
release of the educational and intellectual potential of 
the regions of Ukraine was proposed with argumentation 
and description of all the structural components of the 
database: fields, headers and records. This will make it 
possible to create similar databases for each HEI or in-
dividual region of Ukraine, as well as make interregional 
comparisons and create an all-Ukrainian digital database. 
This, of course, will make it possible to qualitatively and 
quantitatively assess the implementation of the educational 
and intellectual potential of not only the regions, but 
also Ukraine as a whole in the results of monitoring.
The proposed methodology is universal and allows for 
national research, as well as provides opportunities for 
international comparisons of educational and intellectual 
potential. This is of scientific relevance and importance 
for professionals from other countries.
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