Cucmemu ynpaeninns, nagizayii ma 36'a3xy, 2021, eunyck 1(63)

ISSN 2073-7394

UDC 004. 9:371.3

doi: 10.26906/SUNZ.2021.1.084

T. Dmytrenko, T. Derkach, A. Dmytrenko, L. Klochko

National University «Yuri Kondratyuk Poltava Polytechnicy», Poltava, Ukraine

THE INFORMATION SYSTEM DEVELOPMENT
FOR MANAGING THE BUILDING STRUCTURES DEPARTMENT

Abstract. An automated information management system for the higher educational institution department is proposed.
To implement the ENQA recommendations at the Computer and Information Technologies Department of the National
University «Yuri Kondratyuk Poltava Polytechnic», the task was to create an information system for the unit. The
information system will optimize the training procedure, expand the possibilities for analyzing the results, ensure
transparency and objectivity in the students training and qualification assessment, which. As a result, will contribute to
increasing the citizens' confidence level in higher education. The information system design stages are considered, in which
the main technical task sections were drawn up. The information system architecture, the scenario for integrating the
system with external software products, initial data sources and options for the initial system content and the access user
and administration rights concept and powers have been developed. The department automated information management
system functional requirements have been formed. At the stage of information systems designing the main sections of
requirements specification have been designed. Being realised, AIS structure corresponds to well-known management
control pyramid of the vertical labor division. An information system division has been created to optimize the process of
learning, enhance the ability to analyze results, ensure transparency and objectivity in the process of training and
qualification assessment of students, as a result, help increase public confidence in higher education.
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Introduction

One of the promising areas of informatization is
the resource management systems development for
organizations and enterprises (ERP - systems).
Currently, the point issue is the computer support
systems construction for university management and the
education quality. This problem is dealt with in most
countries of the European Union and beyond.

This is due to the constant modernization of
national education systems, the Bologna process
development, as well as the subject area complexity.

Analysis of recent research and publications.
Considering the quality assurance business process in
education, we relied on the "Standards and
Recommendations for Quality Assurance in Higher
Education in the European Space", developed by the
European Association for Quality Assurance in Higher
Education ENQA on the direct instructions of the
Education Ministers Conference of the FEuropean
countries that signed the Bologna Declaration. The
European Association for Quality Assurance in Higher
Education (ENQA) is an organization that aims to
maintain and increase the quality of European education
at a high level [1].

The Standards and Recommendations have the
following objectives:

— define a common framework for quality
assurance systems for teaching and learning at
European, national and university levels;

— create an opportunity to ensure and improve the
quality of higher education in the European Higher
Education Area;

— support the formation of mutual trust,
facilitating recognition and mobility within and beyond
national borders;

— provide information on quality assurance in the
European Higher Education Area (European Higher
Education Area).

— The Standards and Guidelines are based on the
following four quality assurance principles for
accreditation:

— higher education institutions bear the main
responsibility for the quality of their educational
services and ensuring this quality;

— the quality assurance system responds to the
higher education systems diversity, educational
institutions, programs and students;

— the quality assurance system supports the
quality culture development;

— the quality assurance system takes into account
the needs and expectations of students, all involved
parties and society [2, 13].

Purpose of the article. Propose an automated
information management system project for a university
department that fulfil the criteria: reliability in service
and safety; compatibility; ease of wuse and
administration; modularity; access security; the software
cost, maintenance and hardware [3].

The main part of the article

The work analyzed the practical design solutions
experience for IMS of universities that successfully
implement information systems to  automate
management processes. Particular attention was paid to
the experience analysis, the EU projects TEMPUS
INURE and INARM implementation, the introducing
information systems practice in European universities
[4].

Using the analysis of existing solutions is the
ability to plan the creation of both the ISU as a whole,
and its individual stages. So at the Belarusian State
University, the development process was divided into
12 stages and provided for the release of 4 versions of
the ISU. It is important the schedule is drawn up in such
a way at each stage the consumer receives a workable
IMS prototype. The EU TEMPUS INARM projects
have implemented a competency-based approach in
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higher education and the educational descriptors
selection. The basis for such decisions is the national
qualifications framework approved in Ukraine, the
professions classifier, professional standards, as well as
educational descriptors at the individual disciplines
level. The Dnepropetrovsk National University used a
document-oriented approach to the design of IS. At
Sumy State University, structural units ratings have
been developed as a information component and
analytical support for effective university management.
Attention is drawn to the student mobile portal
implemented at the Dnipropetrovsk National Mining
University, which used the experience of the University
of Koblenz-Landau (Germany), and also analyzed the
operating experience the information system of the
Khmelnitsky National University, showed that when
placing the main components of the IP (web + database
server) on a single server, there are such problems that
do not allow providing constant round-the-clock access
to the system [4].

In establishing an information portal, general-
purpose CMS and special systems were considered and
analyzed, including Wiki-systems, learning content
management systems (LCMS), distance learning
systems, learning management systems (LMS, LMS,
VLS), etc. CMS (WCMS), Web-content management
system is software that automates the creating processes
and maintaining Web sites. As a software development
industry, the design and CMS systems implementation
is based on advances in the software systems modeling
and development methodology [7-9] and software
quality assurance [10, 11].

CMS systems include systems such as Drupal,
Plone, Joomla, Wordpress. Typo3, 1C-Bitrix, NetCat,
DotNetNuke, Mambo.

Adaptive and intelligent learning systems are
widely considered in works [7-9].

In the modern information space, there are many
distance learning management systems. The most
common of them: ATutor, Claroline, Live @ EDU,
eFront, Moodle, SharePointLMS (Fig. 1).

The information systems development for distance
learning primarily ensures the economic education
efficiency and is offered to a wide audience [13].

The distance learning system, which is one of the
information system modules "Department's Portal", has
a complex structure to ensure interaction between
students and teachers [15]. This system is known as the
Community of Inquiry (Col) [14].

According to the ENQA standard, information
management is an important element in improving the
education quality. Reliable data is essential for making
informed decisions and for understanding what is
working properly and what needs attention. Effective
processes for collecting and analyzing curriculum
information and other activities are part of an internal
quality assurance system. The nature of the information
collected depends to some extent on the type and
mission of the institution. In Sovrem particular interest
are the following:

— key performance indicators;

— information about students;

— students achievement, progress and elimination

indicators;

— the level of student satisfaction with their
programs;

— available learning resources and student
support services;

— career graduates trajectories.
( Distributed under the GNU General Public License. To )

install, you must have a computer with Apache 1.3.x web
server, PHP versions> 4.2.0 and MySQL versions> 3.23.x
and> 4.0.12 (versions 4.1.x and 5.x are not officially
supported). The system is designed taking into account the
availability and adaptability of the user. As for the server
operating system, there are no restrictions - the system is
\ cross-platform P

ATuto

~
Similar to ATutor, it is distributed under the GNU
General Public License. Compatible with operating
systems such as Linux, Mac and Windows. Provides an
intuitively simple interface for administration. Claroline
LMS is based on the concept of spaces related to a course
or teaching activity.

v,
é 5
mso Distance learning system made using Active Server Pages
technology on the Microsoft platform. Allows all students
and faculty of the university to get free access to many
\ / useful services and applications: corporate-level e-mail,
cloud disk storage, personal user profile, Windows Live
! notification service, etc.
. A
7 “\

educational institutions, as well as for advanced training,
certification and selection of employees in various
organizations. The system is built on three types of users -
Administrator, Teacher and Student

<
e’ front It is used for the organization of the educational process in
»

V.

e “\

Moodle can be installed on any computer that supports
PHP and DBMS MySQL. PostgreSQL, Microsoft SQL
Server; the software is cross-platform

Distance learning system, developed on a powerful
multifunctional platform MS Office SharePoint Server
@ 2007.1t is a comprehensive solution that unites all users
d (teachers, students, administrators, etc.) in a single
Sharepomt information and learning space and provides tools for
collaboration.
W\ v A

Fig. 1. Comparison of distance learning management systems

Various collecting information methods can be
used. It is important that students and staff participate in
the provision and information analysis, as well as in the
future activities planning [2].

To implement these recommendations at the
Department of Computer and Information Technologies
of the National University «Yuri Kondratyuk Poltava
Polytechnicy», the creating an information system task
for the unit was set.

The information system will optimize the training
procedure, expand opportunities for analyzing results,
ensure transparency and objectivity in the training and
qualification students assessment, as a result, will help
to increase the citizens' confidence level in higher
education, as well as automate reporting on
methodological and scientific activities of the
department teaching staff.

The design elements determine the fundamental
points associated with the information system
development and implementation (Fig. 2).
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Brief description of the project, goals and
objectives of the information system

)

Geiieral desciiption of e composition
of works. Defining deadlines, budget
/and Jist of antomationobiects .

Project description: Iist of iardware
and software. type. number of
/..Jicenses, etc

)

The main stages of development and
implementation of the information system

Organizational structure of the project:
roles of project team members

)

At the information system design stage, the main
reference terms sections were drawn up:
information system architecture;
a information storage structures description
(database);
design solution, that is, a scenario description
for automating the system processes;
script development for integrating the system
with external software products;
initial data sources and options for the system
initial content;
access rights and power concept development
for users and administration.

The system was divided into a number of
subprocesses (Fig. 3).

Fig. 2. Design elements

«Control over the development and publication of planned learning outcomes]

«Constant control over the development of the curriculum. preparation and
content of educational programs

LKL

«Control of specific requirements for different types of tramnmg (full-tune,
distance learning)

I

*Monitoring the availability of appropriate learning resources

«Control of assessment of students' level of knowledge

«Teaching level control

«Monitoring student performance and achievement

«Participation of students in quality assurance activities

+Quality information control

*Quality control of quality assessment

J
J
)
]
J
J
)
]
]
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Fig. 3. Subprocesses of the information system

Control over the development and publication of
the planned learning outcomes, as well as control over
the curriculum development, the drafting and
educational programs content involve the draft
curriculum submission for discussion by the teaching
staff. Based on the discussion results, it is possible to
make adjustments.

Monitoring the the students knowledge level
assessment is one of the most important processes in

assessing the education quality. The assessment results
have important implications for the future students
careers. So, knowledge should be assessed on a
professional basis, taking into account the latest
developments in testing and validation. The assessment
procedure results show the method effectiveness for
assessing the educational process at the university [4].

Given the assessment importance for the students
educational advancement and for their future careers,
assessment quality assurance procedures should be
based on guidelines recommended by ENQA.

Monitoring the teaching level assumes that the unit
(department) management must have mechanisms and
criteria for assessing the teachers competence.
Monitoring the students success and achievements
requires a developed monitoring and analysis system.

Quality reporting control is described as a
requirement for the up-to-date regular publication,
unbiased and objective, quantitative and qualitative
information on implemented programs.

In AIS, the structure corresponds to the well-
known management pyramid in the vertical labor
division [5]:

1. Subsystem "Department" - a database, a DBMS
that automates the collection functions, systematization
and primary data processing on the departments and
students’ activities.

2. Subsystem "Dean's office" - an automated
system that monitors the faculty activities based on the
data model and system models of the department,
teacher, student.

3. Subsystem "Pro-rector" - an automated system
for monitoring activities based on models of the faculty,
department.

4. Subsystem "University" - DSS, supports the rector
(academic council) activities, includes an intelligent
software system and experts (advisory council).

The AIS creation is aimed at ensuring control:

- teaching work of teachers (workload: planning,
reporting);

- educational students work (progress, attendance,
control);

- methodical work (development and accounting of
the department disciplines methodological support)

- scientific work (planning, carrying out scientific
research);

- educational work (planning and accounting for
the department)

- organizational work (planning and accounting for
the department, taking into account instructions from
the faculty, university).

The automation object is an information system
that ensures the higher educational institution
department work.

AIS "Information portal of the department", which
is implemented as a web application, consists of the
main parts:

- public component - the official department
website. The main direction is the department
achievements presentation on the Internet;

- service component - provides the AIS basic
functions;
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- external software interface - designed to integrate
AIS with the faculty and university information system.

The functional requirements obtained as the
regulatory documents analysis result can be grouped as
follows:

1. The subsystem
process" should provide:

- curricula formation and editing. The educational
process in Ukraine is regulated by the curriculum with
the normative disciplines allocation of and variable part
disciplines. Based on the curriculum, taking into
account the allocated classroom hours and self-study
hours, each teacher develops a work program for the
discipline.

This takes into account that the discipline can be
divided into meaningful modules, which indicate the
topics of the lecture material and practical (laboratory,
seminar) classes [6];

- teaching load automatic formation for teachers;

- the ability to manually edit the load on the
department;

- the ability to control errors when manually
editing the load;

- load data transfer to the individual teacher's plan
after its approval;

- planned data introduction into an individual plan
of all types of work according to approved standards;

- actual data introduction into an individual plan of
all types of work;

- formation of the department work plan;

- teacher's report automatic generation, including

"Planning the educational

the rating.

2. Subsystem "Methodological support" should
provide:

- data input on the department disciplines

methodological support;

- teaching materials publication in electronic form
for general access

- finding means the necessary materials;

- report construction on the
methodological support, specialties.

disciplines

3. The subsystem "Scientific work" should
provide:

- data input on the department faculty scientific
activity;

- analysis of the department teachers scientific
activities;

- creation of reports on the department scientific
activities;

4. The
provide:

- adding, entering, editing reference books;

- editing formulas for calculating rating indicators;

- testing students in the above disciplines;

"Remote Support" subsystem should

- data export functions.
The "Remote Support" subsystem consists of the
system  logical  structural elements  (Fig. 4):

administration; testing; practical tasks and lectures;
training and metodology complex; data collection;
feedback; private office.

To accomplish this task, a well-thought-out and
convenient the system file structure was developed.

Module
"Educational and

methodical
complex of the
discipline"

Administ
ration
module

Private
office
module

Distance
learning
system

Informati
on
collection
module

Testing
module

Feedback
module

Module of practical
tasks and lectures

Fig. 4. The LMS logical structure

Based on the analysis of the subject area and
regulatory documentation, four main interrelated
modules can be distinguished in the AIS structure.

1. The module for planning the educational process
is designed to automate such processes.

2. The module for methodological subdivision
support is designed to analyze the subdivision activities,
generate an automatic report.

3. The module of the division scientific and
pedagogical staff activity is designed to automate the
forming rating indicators processes and creating
reporting information.

4. The remote support module is designed for
teachers to work with students remotely.

In the designing process and deploying large
hardware and software systems, difficulties always arise
while choosing the optimal configuration option for the
hardware platform. The difficulty lies in assessing the
load on the equipment while using the system by a large
users number. The only way to find out how many users
a given configuration can handle is to test it on real
server hardware. And this already presupposes the
equipment availability, that is, its acquisition. What
equipment needs to be purchased, in this case, is
determined by simple typical calculations and
assumptions. This approach cannot guarantee the
required performance, and the cause of system failure
can be overload, which will be the result of a wrong
choice. It is almost impossible to assess the real
performance without assessing the particular system
response and predicting its behavior under various
loads.

To demonstrate the user roles distribution and their
capabilities on the site, diagrams were built in the
Rational Rose environment.

The conceptual system model is expressed in the
use-case diagrams form.

A use cases diagram for the developed system
administration is shown in Fig. 5.
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"Web  portal of the
department" is implemented
in PHP 5.x, MySQL DBMS,
Apache web server, Unix - a
similar operating system.
The wusers number varies
from 300 to 3000 (depends
on the disciplines number
taught at the department and
the students). The main load
on the server will be created
by the distance education the
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Also, such parameters
as the computing cores (processors) number, the amount
of RAM, the network channel required bandwidth.

To simplify the calculations, we introduce the
following simplifications:

- all requests come from one node, that is, in front
of the server it is in front of the router. (In fact, the
server is physically located within the local university
network)

- the channel bandwidth between the router and the
server is maximum, that is, any number of requests pass
through the specified interval.

Based on this, the minimum server configuration
was calculated [12]: cores number - 4-8, 8 GB of RAM,
bandwidth 2-10 Mbit / s, Apache Web server 32 MB,
DBMS - MySQL 32 MB.

Reliable software package functioning is ensured
by:

- control of the initial data correctness and
completeness- all data entered by the user are checked
for formal correctness;

- keeping user actions records;

- failure recovery - in the software failure event,
the system must restore operation from the last recorded
stable state.

Conclusions

The overwhelming free systems (open source)
majority are quite difficult to maintain and require
highly qualified specialists to implement and support

the system.
The research result was an automated information
management system for the higher educational

institution department.

The module for remote developed information
system support provides for the static training courses
preparation based on the authorized users’ educational
needs, the access organization to the course materials,
the communication organization between the
participants in the educational process, the control

points passage by students and the course completion
with an exam.

At the time of the reporting activities within the
scientific framework and methodological work, it was
associated with some organizational difficulties
(interviewing teachers and students, manually filling in
the names of conferences and abstracts).

The solutions we have proposed will optimize the
notification system, simplify the reporting organization,
and socially draw attention to scientific activities.

A feature of the created system is the ability to
create in an automated mode reporting on scientific,
scientific, methodological and educational teachers
work. The information system makes it possible to
analyze the department teaching staff activities, gives
recommendations for increasing the implementation of
the departments scientific activities planned indicators
and university scientific departments.

The system provides the ability to automatically
collect information about the h-index and the scientific
citations number and pedagogical workers, graduate
students and doctoral students by the ID ORCID
number of the Google Scholar Citations database.

Most of the information systems for the
departments work do not make it possible to create
reports on the department activities.

The presented system allows authorized users to
enter information about their activities on their own.
The system provides the ability to check the entered
data.

The subsystem "Planning the educational process"
of the educational process management in the developed

information ~ system  includes the  following
subprocesses:

- student contingent management;

- formation of educational process curricula

(curriculum) and schedules;
- working curricula (syllabus)formation;
- students’ individual curricula formation;
- teaching load calculation and distribution;
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- educational process schedule formation; Created the unit information system allows you to

- keeping an electronic journal; optimize the training procedure, expand the possibilities

- learning outcomes for analyzing the results, ensure transparency and

- students and graduates electronic survey; objectivity in the training procedure and qualification

- employers electronic survey; students assessment, which, as a result, helps to increase

- educational process quality control. the citizens' confidence level in higher education.
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Po3pobka indopmaniiinoi cucremn
ynpasJiHHs kadenpow «byniBeabHUX KOHCTPYKUIii»
T. A. Imurpenko, T. M. [lepkau, A. A. JImurpenko, JI. A. Knouko

AHoTanisi. Y JaHii cTaTTi 3arpolOHOBAHO aBTOMAaTH30BaHy iH(opMauiiiHy cucreMy ynpapiiHHA Kadeapor BHILOTO
HaB4aipHOro 3awnamy. Jlnsa peanizanii pexomenzauii ENQA Ha kadenpi koMm'rorepHHX Ta iHQOpMaulifHUX TEXHOIOTiH
HalioHasbHOrO YyHiBepcurery «llonraBcbka mnoinitexHika imeHi IOpis KonzapaTioka» Oyna mocraBiieHa 3ajada CTBOPEHHS
iHpopMmaniitHol cucteMu minpo3airy. IHpopmaniliHa cucTeMa JO3BOJUTH ONTHMI3YBaTH IPOLEAYPY IPOBEICHHS HaBYAaHHS,
PO3MIMPUTE MOXJIMBOCTI [UISl aHaNli3y pe3y/dbTaTiB, 3a0e3NeduTh MpO30picCTh 1 O0'€KTHUBHICTH B IpOLENypi HaBYaHHS i
KBai(iKaiHOTO OIHIOBaHHS CTYICHTIB, IO, B IMJICYMKY, OyJe CIPHATH MiJBUIIEHHIO PIBHS IOBIpH T'POMAISH JIO BHIIOL
mKony. PO3risiHyTo eramm NpoekTyBaHHS iH(OpMaliiHOi cucTeMu, B skuxX Oyinu odopmileHi OCHOBHI PO3JUIM TEXHIYHOrO
3aBIaHHA. Po3poOneHo apxitekrypy iHpopMmamiiHOi CHCTeMH, CIeHapiil iHTerparii CHCTeMH 3 30BHILIHIMH HPOrPaMHHUMH
MIPOAYKTaMH, JDKEepeia BUXIJIHUX JAHWUX 1 BapiaHTH I0YaTKOBOrO iH(OPMAIfHOrO HAIIOBHEHHS CHUCTEMH 1 KOHIEHIisl IpaB
JIOCTYIy 1 IIOBHOB&XXEHHS KOpHCTYBauiB 1 aamidictpyBaHHA. CdopMoBaHO (YHKIIOHAJIBHI BHUMOTM aBTOMATH30BaHOI
iHpOpMaLiiHOI cHCTEeMH YIIpaBITiHHS Kadeaporo.

Kawuosi caoBa: ERP - cucrema, crannapru ENQA, indopmanis, inpopmaniiina cucrema, IUCTaHIiHHE HAaBUAHHS.
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