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Abstract. The «ForeignDistLearnDBy» methodology on the formation of competencies of
applicants for foreign origin «Bachelory in « Computer Engineeringy in distance learning in the
«Databasesy discipline, consisting of the following stages: 1) familiarization with the basic models
of data representation (during lectures); 2) study of DDL, DML and DQL constructs that form the
basis of SQL (during laboratory work); 3) designing a relational database using the «Normal
Formsy and «Essence-Relation» methods (during the individual task); 4) analysis of the process
and results of database design by different methods (mathematical and graphical); 5) elaboration
of theoretical material with the use of lecturer presentations and modular testing in the «Lidery
System.
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Introduction

Formulation of the problem. The current situation in the world related to the
spread of COVID-19 caused by the coronavirus SARS-CoV-2 has led to the use of
distance learning, in particular in the discipline «Databases» and the formation of
relevant competencies in first-degree applicants under such difficult conditions that
confirms the relevance of the topic.

Analysis of recent research. Assessment of competencies is the subject of
research of such scientists as: Bykov V. Yu., Gurevich R. S., Gurzhiy A. M., Morse
N. V., Ovcharuk O. V., Spirin O. M., Sysoeva S. O., Zhaldak M. 1. and others. It is
important to identify, analyze and summarize the experience of EU countries, major
international organizations and initiatives (UNESCO, ECDL, MICROSOFT, INTEL,
etc.), as well as comparability for modern Ukrainian education in international
research on education quality (PISA, TIMSS, PEARLS) [1]. The analysis of recent
research and publications [1-4] revealed the following: 1) the lack of common
information and communication technologies in the discipline «Database»; 2)
ubiquitous use at the present stage of relational databases; 3) the existence of a wide
range of software applications for creating and processing relational databases; 4)
features of generation Z; 5) the need for distance learning in the current situation in
the world, and became the basis for the development of its own methodology
«ForeignDistLearnDBy.
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The aim of the article is to develop a methodology for the formation of
competencies in applicants of foreign origin with a bachelor's degree in «Computer
Engineering» in distance learning in the «Databases» discipline.

1. Formation of subject competencies during lectures

According to the «ForeignDistLearnDB» methodology during the lectures the
students are acquainted with the models of data presentation: hierarchical; network;
relational; postrelational; multidimensional and object-oriented, the most practical of
which is the relational model. As a learning outcome, the implementation of binary
linking of the tables underlying the relational model using a foreign key. As an
example, create a binary link 1:M «STUDENTS» table and «<HOBBY» table (Fig. 1).
In the main (parent) table the primary key (*) is simple (Full name); in the additional
(child) table the primary key is composite (Full name and Hobby); the Full name
attribute is link key (+). In the child table the Full name attribute is a foreign key.

CTYIEHTBI
STUDENTS . XOLBEID
1 M HOBBY
* +] 1t * %
®HO I'pymma Cpeammuit 6amn OHO Xo66mu 3aTpaTsl, rpH.
Full name Group Average score Full name Hobby Costs, UAH
JlaHmIr9eHKO 934 3,9 buman backeTb0I 50
Danil'chenko Bilan basketball
Cxupaa 934 4,0 JaHnIp4eHKO Ger 40
Skirda Danil’chenko running
INetrpenxo 933 3,8 Cxupaa IUIaBaHBE 8o
Petrenko '\\‘_‘_ Skirda swimming
B 8\ \ =
uaH 93 4,2 ——] ITeTpenko byt60n 50
Buna \ | Petrenko | football
\ [TeTpeHko AeByliKa 300
Petrenko | girl

Figure 1 — The example of binary link 1:M:
«STUDENTS) is parent table; «<HOBBY)» is child table

Elaboration of theoretical material based on lecturer presentations and modular
testing are carried out using the «Lider» system [3].

2. Formation of subject competencies during laboratory classes

According to the «ForeignDistLearnDB» methodology during the laboratory
works the applicant acquires practical skills in using SQL (Structured Query
Language): to create and edit the structure of a relational database based on
constructions «Create tabley», «Alter table», «Drop table» from DDL (Data Definition
Language); to create and edit the body relation based on constructions «Insert»,
«Update», «Delete» from DML (Data Manipulation Language); to create queries to
the database based on the multifunctional construction «Selecty from DQL (Data

Query Language).
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3. Formation of competencies during the individual task

According to the «ForeignDistLearnDB» methodology during the individual task
of database design using the «Normal Forms» method [5]. As a program learning
outcome, the applicant determines the functional dependencies between attributes and
performs the main stages of normalization of the relation: the first stage (translation
of the relation from 1NF to 2NF), which aims to get rid of partial dependence; the
second stage (translation of the relation from 2NF to 3NF), which aims to eliminate
transitive dependence. So, for example, for the «TEACHER» relation we will
allocate dependences between attributes (fig. 2). Initially, the primary key is
composite (Full name, Subject, Group).

®HO JoTamocTs Orma
Full name Position Salary
. — > Haab_cr, %
Subject &Semonty Ex sen, %
I'pynna \
Group Kageapa
Pulpit
.| Bma zamsmas
| Kind activities

Figure 2 — Dependencies between the attributes of the original relation

* +
R1 $HO I pyrma ITpemver BH1 3aHATHA
Full name Group Subject Kind activities
£ + * + = 4
R3 PdHO Crax J0TAHOCTD Ka¢e.zpa
Full name Seniority| Position | Pulpit
% =+
rs | Cmx | Haa6_ctr.%
Seniority] EX_sen, %
%= | +
.R 4 | Aomssocts | Oxnan
Position Salary
Figure 3 — The structure of the designed database:
(*) — primary key; (1) — link key
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In the original relation there is redundant duplication of data, which are the cause
of the anomalies editing. Evident redundancy in the relation: the corteges to the data
about teachers are repeated. Non-evident redundancy in the relation: the same salary
of one position and the same additions to the salary for the same seniority. The result
of the design is a database (Fig. 3), consisting of the relations R1, R3, R4 and RS,
each of which meets the requirements of the Boyce-Codd Normal Form (BCNF).

4. Using a research approach in distance learning

Hrynevych L. M., Morse N. V. and Boyko M. A. emphasize that research and
cognitive method should become the most important component of the scientific
program at all levels and in all branches of science [2]. According to the
«ForeignDistLearnDB» methodology when performing an individual task, the
applicant uses not only the mathematical method, but also the graphical method [5].
So, for example, when designing a database by the «Essence-Relation» method
created ER-type diagram, taking into account all the essences and relations between
them (Fig. 4), based on which the resulting relations are formed. The structure of the
designed database by the «Essence-Relation» method exactly coincides with the
structure of the designed database by the «Normal Forms» method. As a program
learning outcome, the applicant must compare the processes and results of database
design using different methods: «Normal Forms» and «Essence-Relationy.

o
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Figure 4 — ER-type diagram

Peculiarities of Generation Z and peculiarities of training of applicants of foreign
origin require the introduction of new methods in the conditions of distance learning
and the use of interactive teaching methods. For example, according to the
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«Teaching-Learning» method, a first-degree student of foreign origin, having
received a general structure of a relational database with the definition of outcome
keys and communication keys, must be able to assess the degree of normalization and
denormalization of relations.

Conclusions

1. The proposed «ForeignDistLearnDB» method for the formation of
competencies of applicants for foreign origin «Bachelor» specialties «Computer
Engineering» in distance learning in the «Databases» discipline based on the «Lider»
system during lectures and laboratory classes, as well as performing an individual
task using a research approach.

2. Based on the use of the proposed «ForeignDistLearnDB» method applicant of
foreign origin degree «Bachelor»: first, masters the subject competencies in the
«Databases» discipline; secondly, acquires practical skills in scientific activities in
the organization and conduct of research in the design of the database by different
methods: «Normal forms» and «Essence-Relationy.
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Anomauia. 3anpononosana memoouxa «ForeignDistLearnDB» wo0o ¢opmysarns
KoMnemeHmHocmetl 3000Y6aui6 iHO3eMHO20 NOXOOJCEHHS CMYneHs «bakanaspy cneyiarbHocmeu
«Komn tomepna inoicenepiny npu oucmanyiinomy HaguawHi 3 oucyuniinu «bazu oamuxy, wo
CKIA0AEMbCA 13 HACMYNHUX emanig: 1) O3HAUOMIEHHS 3 OCHOGHUMU MOOENAMU NPeOCmAasienHs
oanux (nio uac nexkyitunux 3auamiil); 2) eusuenns koncmpykyiu DDL, DML i DQL, wo ckradaroms
ocnogy SQL (nio uac nabopamopuux pobim), 3) npoekmyeanHs perayiunoi 6asu OaHux 3a
memooamu «Hopmanonux gopm» i «Cymuicmo-38’s130k» (ni0 uac 6UKOHAHHA THOUBIOYANLHOZO
3a60anus); 4) ananiz npoyecy ma pe3ynbmamie NPOeKmy8anus 6a3u OAHUX 3a PIZHUMU MemoOaMu
(Mamemamuunum ma epagiynum); 5) onpayr08aHHs meopemuiHo20 Mamepiany 3 UKOPUCMAHHAM
npeseHmayitl 1eKkmopa ma MoOyabHO20 Mecmysants 6 cucmemi «Jlioepy.

Knrwowuosi cnosa: xomnemenmuicms, 0aza Oauux, penayitiHa Mmooelv, OIHAPHUL 38 530K,
306HIWHITL KNIOY, 3A1€)HCHICMb, HOpMAaTbHa Gopma, diacpama ER-muny, npoexmyeanns, SQOL.
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