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In this paper, we put forward essential resources that provide valuable insights into the pressing matters
concerning the preparation of vocational education graduates for the oil and gas industry. These resources
encompass various scientific and pedagogical aspects, thereby offering comprehensive expertise in the field.
The article covers the interconnection between providing education opportunities to people who are at a
considerable distance from an education institution or do not have the opportunity to attend face-to-face classes
and the development of distance learning models on which the educational environment of a higher education
institution is based. The analysis focuses on the educational course "Technological Schemes and Basic
Equipment of Pumping Stations,” tailored for first-level (bachelor's degree) higher education students in the
field of Vocational Education (specifically, the extraction, processing, and transportation of minerals) within
the educational program "Vocational Education (Oil and Gas)." This course model was devised at the
Department of Automation, Metrology and Energy-Efficient Technologies at Ukrainian Engineering
Pedagogics Academy. The study delves into scientific and pedagogical outcomes resulting from the integration
of innovative technologies within the educational curriculum. The utilization of this model effectively enables
the provision of accessible and high-quality education within a university setting, especially during military
operations or situations where limited physical attendance is possible for participants engaged in the academic
process. The relevance of creating and implementing the model in the educational process is substantiated. The
results of its implementation based on the Moodle system are presented. The structure and features of the
model and the factors affecting them are analyzed. The principles of didactics and a group of principles
considering the specifics of distance learning, on which the model is based, are determined. The scientific
approaches, based on which the model was developed and implemented, are characterized. The use of
innovative technologies in the development of individual elements for the model is shown. The factors that
were considered during the implementation of the personal components of the discipline content are identified
and classified. The study substantiates that the success of implementing innovative educational technologies
relies on establishing a straightforward feedback mechanism via a robust communication toolset within the
Moodle system. It also highlights the effectiveness achieved by combining diverse interaction methods through
modern information technologies, thereby facilitating a comprehensive evaluation of students' progress and
accomplishments throughout the educational process.

Keywords: oil and gas industry, training of higher education students, training system, educational
program.

Ilpoxonenko 0.0., Aumonenko H.C. «AHani3 0oco0NMMBOCTEH Ta y3arajJbHEHHS JOCBIIY BIPOBAIPKEHHS
IHHOBALIIHHUX OCBITHIX TEXHOJOTiH MpW BUKIAAaHHI Kypcy «TexXHOJIOriuHI CXeMH Ta OCHOBHE OOJIaJHAHHS
HACOCHHUX CTaHLII»

Y poboTi mpeAcTaBIeHO MaTepiaid, 0 BHCBITIIIOIOTH BRXKJIMBI 1 aKTyaJlbHI MPOOJEMH ITiArOTOBKH
OakanaBpiB mnpodeciiHoi OcBiTH sl HadTOra3oBoi ramy3i B PI3HHX acCleKTax HAayKOBO-TIEAAarorivyHoi
JismbHOCTI. BUCBITIIEHO B3a€MO3B’ 30K HA/IaHHSI MOKIIMBOCTI OTPUMAaHHS OCBITH JIFO/SM, sIKi NlepeOyBaroTh Ha
3HAYHIN BIJICTaHI BiJl OCBITHBOI yCTaHOBU a00 HE MalOTh MOXKIIMBOCTI [T BiJIBIlyBaHHS ayJAUTOPHHUX 3aHSThH Ta
PO3pOOKOI0 MOJIENIeH TUCTAHIIMHUX KYPCiB, Ha SKUX 0a30BaHO OCBITHE CEPEIOBMIIE BHUIIOIO HABYAIHHOIO
3aknany. Ha mpuknami mozeni kypcy TexHONOTIYHI CXeMHU Ta OCHOBHE OOJaJHAHHS HACOCHHMX CTAaHIIN IS
3100yBayiB BUILOi OCBITH mepIoro (bakanaBpcbkoro) piBaA crieniansHocTi [Ipodeciiina ocita (BunobyTok,
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repepoOKka Ta TPaHCHIOPTYBaHHS KOPHCHHUX KOMAJIMH) 3a OCBiTHROIO mporpamoro (OIl) «IIpodeciitna ocsita
(HadTorazoBa cmpaBa)», MOAENb SKOTO po3pobiieHO Ha Kadeapi ABToMaTH3arlii, METpPOJIOTii Ta
CHEepProe)eKTUBHUX TEXHOJOTiIH YKpaiHChKOi iHKEHEpHO-TeNaroriyHoi akaaeMii mpoaHami30BaHO HayKOBO-
MeIaroTiuHl pe3yNbTaTH 3allpOBADKEHHS Y OCBITHIM Iporiec iHHOBAIiifHMX TexHojdorid. llokaszano, mio
BHUKOPHCTAaHHS MOJETI HaJa€ peasbHy MOXKJIMBICTH 3a0€3MEeYEeHHS JOCTYITHOCTI Ta SIKOCTI OCBITH Y BHIII i
yac OOWMOBMX Jili Ta OOMEKEHOCTI BiJBiyBaHHS HAaBYAJIHHOTO 3aKjIaJly YYaCHHKAMU OCBITHBOIO IPOIIECY.
OOrpyHTOBaHO aKTyaJIbHICTh CTBOPEHHS i BIPOBA/KCHHS MOJIENi B OCBITHIi mpouec. HaBeneno pesynbTaTi
peadizarii ii Ha 6a3i cuctemu Moodle. [IpoananizoBaHO CTPYKTYpy Ta OCOOIMBOCTI BUKOPHUCTAHHS MOJEN Ta
(bakTOpH, SIKi BIUTMBAIOTH Ha HUX. BU3HAYEHO 3acay NUIAKTUKU Ta TPYITy 3aca/l, 0 BPaXOBYIOTh CHeUpiKy
JUCTaHIIIMHOTO HABYAHHSI, HA SKi CIIMPAEThcs MoieNb, OXapakTepru30BaHi HAYKOBI MiIX0/1, Ha 0a3i skux 0yJo
3MiHCHEHO PO3pOOKY Ta BHpoBaipKeHHS Mojeni. [lokazaHO BHKOPHCTaHHS IHHOBALIWHMX TEXHOJOTIH mMpH
pPO3po0IIl OKpeMHX eNeMEHTIB Mojelni. BuzHadueHO Ta yrpymoBaHo (akTopw, sKi Oyau BpaxoBaHi i dac
pearmizailii OCOOHMCTICHMX KOMIIOHEHT 3MICTY HaBUaJIbHOI juciuiutiny. I[loka3aHo, 10 €QEeKTUBHICTH
BITPOBA/KEHHSI IHHOBAI[ITHUX OCBITHIX TEXHOJIOTiM 0a30BaHa Ha TPOCTOTI OpraHizaIlii 3BOPOTHOTO 3B'A3KY
gepe3 100pe po3BUHEHY CUCTEMY IHCTPYMEHTIB [T opraHizallii komyHikarii y cuctemi Moodle, ehextBHOCTI
MOETHAHHS PI3HUX BUIIIB KOMYHIKallil MPY BUKOPUCTaHHI CydyacHMX 1H(QOPMAIiTHUX TEXHOJIOTiH, 3a0e3neueHH1
KOMILICKCHOCTI OIIIHKY JIOCSATHEHb ITiJ 4aC OCBOEHHS 37100yBaYaMH OCBITH.

Knrwuogi cnosa: iHHOBaIINHI OCBITHI TEXHOIOTII, MAT0TOBKA 37100yBayiB BUIOI OCBITH, AUCTAHIlIITHA

OCBiTa, MOJIC]Tb HABYAIILHOTO KYPCY.

Statement of the problem in general.
Improving the effectiveness of the higher education
system is a pressing scientific and practical
challenge. To tackle this challenge, we must focus
on creating, validating, and implementing
innovative pedagogical technologies. One of the
ways of solving this problem is the application and
implementation of innovative and information
technologies in the academic process.

The prevailing belief has always been that
the communication goals and objectives of
different components of university programs can
only be attained through continuous and obligatory
interaction among participants in the educational
process, which involves implementing interactive
learning methods during face-to-face classes.

However, modern realities require creation
of educational opportunities for people who are at a
considerable distance from an educational
institution or are unable to attend classroom
classes. As martial law continues in Ukraine, the
importance of distance education (DE) is
progressively growing. DE is seen as a genuine
solution to ensure both accessibility and quality in
higher education institutions. The development of
an information educational environment for an
educational institution is crucial for implementing
distance-learning courses aimed at higher education
students.

Analysis of studies and publications that
have started to solve this problem. By analyzing
various publications discussing the improvement of
the educational process, modern scientists have
concluded that the Ukrainian educational system
must adapt to the requirements of the European
community and integrate into a common European
educational space. To achieve this, it is crucial to

incorporate  innovative approaches, especially
information technologies, at all levels of the
educational system, with a particular focus on
higher education.

Reformation and adaptation are one of the
basic principles of a successful system for
educating and training future specialists, which is
focused on continuous improvement and
development [1] and represents an actual task. One
of the directions of its solution is the introduction
of innovative educational technologies and
updating the approaches and methods of
professional education. At the same time, there is
an urgent need to replace the old methods of
teaching in universities and introduce new ones
using modern information technologies [2].

Distance education is considered, on the one
hand, as a structured set of information resources,
data transmission facilities, protocols of interaction
between organizational and methodological,
hardware and software, and, on the other hand, as
an independent didactic system consisting of such
components as goals, objectives, content, forms,
methods and teaching aids; regulatory and legal
frameworks, etc.

Such factors as the goals and current needs
of society; the existing system of knowledge, skills
and abilities to be formed in the educational
process; professional, ideological and civic,
considering the prospects of development of
society, science, technology, culture and art have
an impact on the content of higher education [3].

Presentation of the main material. The
aim of this work is to analyze and summarize the
scientific and pedagogical results of applying
innovative technologies in the academic process in
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teaching the course "Technological schemes and
basic equipment of pumping stations" for first
(bachelor's) level higher education students
majoring in Professional Education (Mining,
Processing and Transportation of Minerals) under
the educational program (EP) "Professional
Education (Oil and Gas Industry)" at the
Department of Automation, Metrology and Energy
Efficient  Technologies of the Ukrainian
Engineering Pedagogics Academy. The tasks of the
work are to highlight the specifics, main aspects
and factors affecting the effectiveness of their
implementation and application.

Based on the specifics of the Professional
Education (Oil and Gas Industry) study program,
the curriculum provides for the teaching of the
course Technological schemes and basic equipment
of pumping stations in the third semester.

In the current situation of martial law in
Ukraine,  higher  education  students are
encountering challenges due to the stark disparities
between the organization of the educational process
at the university and secondary school. The
limitations of distance learning, as the only viable
option at present, further exacerbate these
difficulties. Online lectures, though beneficial, lack
the geographical proximity that facilitates close
feedback between teachers and students, resulting
in increased academic demands compared to
secondary education.

However, these obstacles can be overcome
by implementing innovative  pedagogical
technologies as a solution. Using the Moodle e-
learning management system, we can establish an
educational environment in educational institutions
that is both informative and engaging. This system
allows us to provide well-designed teaching and
learning materials, ensuring that students have
unlimited access to these resources regardless of
time constraints or their geographical location.
Additionally, it facilitates effective communication
between teachers and students, enables the sharing
of important managerial information, and promotes
seamless feedback among all parties involved.

The models are based on the educational
network and information environment and a set of
tools allowing to organize communication between
the subjects of the learning process in different
modes.

The primary objective of models is to
address issues concerning the enhancement of the
practical aspect of the learning process, the
transformation of teaching methods and tools to
foster the growth of professional skills in university
students, the implementation of focused
management to improve students' independent
study skills and their ability to organize themselves,

the establishment and consolidation of a digital
library of materials, the utilization of external
educational  resources, and the efficient
organization of the learning process.

When constructing the course model
"Technological Schemes and Basic Equipment of
Pumping Stations,” we based our approach on
established didactic principles. Moreover, we have
integrated a specific set of principles that are
perfectly tailored to suit the distinctive needs of
remote learning.

- didactic usefulness;

- consistency and systematics;

- taking into consideration the specifics of
the subject area being studied and the students'
group (focus on their individual characteristics);

- flexibility, maneuverability of the academic
process (modular construction of content,
implementation of differentiation in learning);

- pedagogical relevance of using information
and communication technologies;

- mobility of learning (creation of
information networks, databases and data banks
allowing to adjust the educational program);

- providing information security;

- interactivity;

-individualization ~ (different forms of
control).

The development of the course model
"Technological schemes and basic equipment of
pumping stations" was carried out on the basis of
the following scientific approaches:

- personality-oriented, providing reliance on
the students' active cognitive activity in mastering
the course content;

- activity-based, aimed at mastering the ways
of gaining knowledge, skills and abilities;

- modular, defining the degree of
systematization of the mastered material in the
training content;

- systemic, which has many advantages, the
main of which make it possible to implement an
integrated approach to the development of a
knowledge system in the subject area.

The Moodle system provides effective
opportunities for designing, creating and further
managing the resources of the information and
educational environment [6]. The success of
students' learning and the quality of education
greatly rely on harnessing the full potential of
Moodle for organizing distance education. By
effectively utilizing Moodle's advantages, such as
the seamless transmission of various types of
information (visual, sound, static, dynamic, textual,
graphic) over any distance, storing information for
as long as needed, and enabling editing, processing,
printing, and more, we can foster interactivity
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through multimedia content. The quality of
mastering the course directly depends on the
organization of the educational process, the quality
of teaching materials and teachers' proficiency
involved in the process [7, 8].

The Moodle system is focused on distance
education, so it has a large set of tools for organizing
communication. A positive aspect of using Moodle
is the simplicity of organizing communication
between students and teachers and between each
other. For this purpose, different types of
communication can be used: asynchronous and
synchronous. In asynchronous communication, the
exchange of information is performed at any time.
This may involve e-mail, forums, bulletin boards,
special forms, etc. In synchronous communication,
information is shared in real time. Various tools can
be used for this purpose, such as video conferencing,
audio conferencing, chats (text conferencing), etc.
The organization of synchronous communications
(real-time communications) is technically more
complicated than asynchronous communications.

We will consider the use of two types of
communication  in  teaching the  course
"Technological schemes and basic equipment of
pumping stations”. The Moodle system contains a
textbook and presentations on all course topics.
Students have access to these materials before the
training and can use them to prepare for lectures.
They have the opportunity to discuss the material
with each other, ask questions to the lecturers and
receive answers. Implementing asynchronous
communication offers a unique chance to engage in
a lecture using the dynamic dialogue method, a
problem-based approach to teaching content, and
conducting primary analysis. Traditional aspects,
such as science, informativeness, and live
communication with the audience, can characterize
such a lecture. The lecturer has the ability to display
their skills, offer and discuss distinctive examples,
draw from personal experiences, and even convey
their emotions. However, the same lecture has such
characteristics as novelty, dialogue, the ability to
generate close feedback from the lecturer to the
audience and the use of a wider variety of technical
potential. The implementation of this form makes
the lecture more interactive in nature and is certainly
quite promising. Conducting a lecture by using such
synchronous and asynchronous communication
tools provides an opportunity to make the learning
material more accessible, maintain the logic of the
presentation, facilitate its  learning, and
draw attention to previously presented points.
This form  of lecture allows demonstrating
the operation of various types of technological
equipment via videoconferencing and
simultaneously broadcasting parameters,

characteristics and graphical information on its
operating modes, and much more. Such technology
enables us to move away from the usual stereotypes
of teaching in higher education, the lecture becomes
understandable to students from the first time, it is
possible to present the material taught by the lecturer
in an unusual, visual and accessible way, and to
establish emotional contact with the students. At the
same time, students do not need to take notes on the
lecture material from the lecturer. They are able to
pay more attention to the content of the lecture. The
use of various communication methods in this
technology has proven to be incredibly alluring. It
enables direct communication and visual connection
with the audience, regardless of their physical
location or distance from the teacher.

The structure of the course” Technological
diagrams and basic equipment of pumping stations
in the system of DE of the Ukrainian Engineering
Pedagogics Academy" is shown in Fig. 1.

> 3aranbHe »

> OnpauboByBaHHA TEOPETUUHOIO MaTepiany Kypcy »
> MopMyBaHHA NPaKTUUHUX HABUYOK »

> CamocrTiiiHa po6oTa »

> Po6oTa no BMBUEHHIO aHI/IOMOBHOI ¢axoBoi
TepmiHonorii »

> BileOKOHTEHT 3a TeMaMu HaBYa/JLHOTO MaTepiany Kypcy

&

> MipcymkoBa aTectauis 2 Kypcey - ICAAT »

Figure 1 - Course structure Technological
schemes and basic equipment of pumping stations

Another area where innovative technologies
can be implemented is in solving the challenges that
arise in organizing the educational process for
teachers. This can help overcome the difficulties
faced in getting students actively engaged in
learning due to a lack of motivation. Technology
and gadgets have become an indispensable aspect of
the lives of modern higher education students. They
consume an increasing amount of time and capture
students' attention, gradually supplanting activities
beyond the realm of these technological marvels.

Using the Moodle environment, the emphasis
shifted from the traditional methodology focused on
mathematical tasks to an environment for viewing
video content with its discussion in various forms,
including problem-based learning. Therefore, the
didactic material of the course under consideration
was adapted to the new needs of higher education
students using the information and
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communication technologies of the educational
environment.

In addition, in teaching the course
Technological schemes and main equipment of
pumping stations, innovative technologies are
introduced in preparing students for practical
classes, in which information becomes not the
goal, but a means for mastering the actions and
operations of professional activity. The teacher -
the author of the course - has selected material for
practical classes that is both personally significant
and interesting for students, stimulating interest
and questions about themselves as future
professionals, and affecting the emotional sphere.
Nevertheless, at the same time, the educational
process is based on the previous cognitive
experience of the student, on its value and
meaning part and provides for the possibility of its
personal transformation.

The personal component of academic
discipline content under consideration is reflected
through the implementation of the principle on
content variability. The process of knowledge
accumulation is highly complex and has the
properties of nonlinearity and probability. A
precondition for its implementation is a number of
factors. For each specific case, the combination of
these factors is different and depends on the
genetically determined traits of the learner and
his/her subjective experience.

It is almost impossible to identify these
factors and provide their implementation for each
individual ~ student in a  group-learning
environment. However, using the diversity of
course content to create an educational
environment for mastering the discipline
Technological schemes and basic equipment of
pumping stations based on Moodle allows
students to choose the material that is more
suitable for them and therefore most successfully
"master" the necessary knowledge. The following
parameters were considered in the selection
process to provide a sufficiently intensive
educational  environment:  the level of
preparedness and educational and professional
motivation of the applicant; the style of
information processing (speed and accuracy), the
development of sensory channels; preferred forms
of work and subjective experience.

The authors applying modern information
technologies based on Moodle achieved the
variability of the educational content, ensuring the
personalization of meaning, and creating
appropriate didactic task sets, the development of
which is based on the subjective experience of the

teachers-developers and is focused on the students'
needs and interests.

The building of these complexes of tasks is
based on clearly defined principles, the most
important of which are the principles of developing
the creative, reflective and communicative
orientation of the student's personality.

The problem of measuring and evaluating
learning achievements is one of the most important
in  pedagogical theory and practice. The
effectiveness of its solution is an indicator of the
effectiveness of pedagogical innovations and
technologies used in teaching a course. The
adequacy, fairness and objectivity of the assessment
was ensured by the use of Moodle features for all
control activities.

Innovative educational technologies are used
in the final control of students' progress. The use of
the Moodle system for this purpose is determined by
the fact that it has effective tools for organizing
knowledge control. For this purpose, a database of
questions for computer-based testing has been
developed. Three test versions have been developed
for the final assessment based on the mastery of the
first and second content modules, as well as the
comprehensive understanding of the entire course.

Computer-based  testing  includes the
following types of tasks:

- Closed-ended tasks:

a) selecting one correct answer from the
proposed options for answering the question (usually
from four proposed options);

b) selecting all the correct answers from the
proposed options (usually three to four options out
of six to seven proposed options);

- open-ended tasks (in addition), offering to
complete the definition of concepts;

- tasks on correlation of information in two
groups (for example, equipment and its
characteristics, etc.).

The questions in the database are developed
based on the course syllabus and cover the content
of all didactic units of the curriculum. The total
number of questions in each version is 240. There
are 40 closed-type tasks, and 40 open-type tasks and
tasks on the correlation of information. The selection
of questions is carried out by software in a random
order.

In organizing the assessment of the course
"Technological schemes and basic equipment of
pumping stations™ by students, the use of a 100point
system is provided.

The assessment system for determining the
success of students in the course was formed taking
into consideration the following criteria

- Successful completion of the program in
classroom (lecture and practical) classes;
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- Successfulness and  timeliness  of
extracurricular  and  classroom  work and
assignments.

Compliance with the time component of the
educational process schedule is an important
condition for achieving high academic results.

In the initial lesson, the head teacher will
present participants with a comprehensive
schedule, detailing the different assessment criteria,
deadlines, and the corresponding amount of points
that students can achieve. Additionally, the criteria
for evaluating each task and the requirements for
course certification will also be clearly
communicated. This information is also provided
in the distance learning course, Fig. 2.

MaKkcHMankHa KinekicTe Banie, Ay 3A06yBaul OCBITM MaKITe MOXAWBICTL OTPUMATH
npw poboTi Hap, Kypcom

Bua poboth Banu (Makc)
PofoTa Haj Kypcom 100

PoboTa npoTarom cemectpy

B TOMY 4WCAi ©

PoBOTa Ha/l TEPETAUHHM MATEPIANOM (BUKOHAHHA TEOPETHUHIMX

3aBAaHb)

BUKOHAHHA NPaKTUUHKX 33BAaHb 36
MigroToeka pedeparty Ta Aoro NyBAIYHMIA 33XMCT 3 AEMOHCTPALIERD
npeseHTauii

CKN3laHHA TEPMIHONOTIYHONO CAOBHUKA AHINIACLKOID MOBOID 10
IHWI (B T. 4. 0COBAMBI | A0ATKOBI) HAaBYANbHI JOCATHEHHA 10
lcnuT 17

TEKA
IHOpMALiA LWOAC TEPMiHIB BUKOHAHHA 3aBAaHb Ta KpUTepil ix ouiHk &

Figure 2 - Information on the course control
activities

Based on the abovementioned analysis of the
scientific and pedagogical results obtained by the
authors in the process of introducing innovative
technologies based on Moodle into the educational
process in teaching the course "Technological
schemes and basic equipment of pumping stations"
for higher education students of the first (bachelor's)
level of the specialty Professional Education
(Extraction, processing and transportation of
minerals) under the educational program (EP)
"Professional Education (Qil and Gas Industry)", the
following conclusions can be drawn:

1. Developing and implementing innovative
pedagogical technologies to teach subjects in the
training of bachelors in professional education for
the oil and gas industry is an important scientific
and pedagogical challenge.

2. The problem at hand can be effectively
solved by developing and implementing an
information  educational  environment.  This
environment will be built using distance learning
course models that utilize the Moodle-based
educational resource management system.

3. The distance course "Technological
schemes and basic equipment of pumping stations"
has been developed and implemented in the
educational process for applicants for higher
education of the first (bachelor's) level of the
specialty  Professional Education (Extraction,
processing and transportation of minerals) under
the educational program (EP) "Professional
Education (Oil and Gas Industry)".

4. Developed and implemented in the
educational  process the information and
educational and methodological support of the
educational component Technological schemes and
basic equipment of pumping stations of the EP
"Professional Education (Oil and Gas)".

5. Using innovative educational technologies
in teaching the course "Technological schemes and
main equipment of pumping stations" based on
Moodle made it possible to implement the personal
component of the content in the discipline by
considering the level of students' preparedness and
educational and professional motivation; style of
information processing (speed and accuracy),
development of sensory channels; preferred forms
of work and subjective experience.

6. The introduction of innovative educational
technologies has provided an opportunity to ensure
the high quality of the educational process in the
distance teaching of the course «Technological
schemes and basic equipment of pumping stations»
in war conditions through the use of the advantages
provided by the Moodle system: simplicity of
organizing feedback through a well-developed
system of tools for communication, the
effectiveness of combining different types of
communication  using modern  information
technologies, ensuring the complexity of evaluating
achievements in the development of ensuring the
complexity of the assessment of achievements in
the process of mastering the components of the
educational program by students, stimulating the
students' cognitive activity and improving the
quality of educational results in general, etc.

7. The development of the theoretical model
and, consequently, the teaching technology and the
integration of modern innovative educational
technologies into the educational process was
based on a detailed analysis of the students'
psychological traits. Without considering these
data, it is impossible to ensure the personal
components of the discipline's content.

Prospects for further research. According
to the authors, the prospects for improving the
training of students in the components of the
educational program "Professional Education (Qil
and Gas Industry)" are in the development of the
dual educational system.
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