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IMPLEMENTATION OF INTERACTIVE TECHNOLOGIES
IN HIGHER EDUCATION INSTITUTIONS WHEN CONDUCTING TRAINING
PRACTICE FOR STUDENTS

Summary. The modern system of higher education is undergoing a transformation driven by the digitalisation of
society and the need for a new generation of specialists. Educational practice is an important stage of professional
training, and its effectiveness largely depends on the use of interactive technologies that ensure the active participation
of students in the educational process.

Interactive technologies are a set of methods, tools and platforms that provide two-way interaction between
participants in the educational process.

They include: virtual simulations and laboratories; case studies and project-based learning; gamification and
augmented reality (AR/VR); online collaboration platforms (Padlet, Miro, Google Workspace); and the Arduino
learning platform.

The introduction of interactive technologies into the educational practice of students allows: modelling
real production situations without risk to students; developing teamwork and communication skills; ensuring
individualisation of learning through adaptive digital resources; increasing motivation through game and visualisation
elements; providing prompt feedback to correct the educational process.

For the effective integration of interactive technologies, it is necessary to: improve the digital competence of
teachers; update the material and technical base; develop interactive internship programmes; and engage employers
in creating content that meets the real needs of the labour market.

Interactive technologies are a powerful tool for modernising teaching practice in higher education. Their
implementation contributes to the formation of students' professional readiness, development of flexible skills and
ensuring high quality of the educational process.

Keywords: analysis, educational practice, higher education students, interactive technologies, implementation,
training.

Statement of the problem. Today in Ukraine, conditions have been created for the transition to
humanitarian personality-oriented education aimed at forming a spiritually rich personality. This
creates opportunities for the realisation of the creative abilities and professional qualities of each
student in the pedagogical process [1]. The use of interactive technologies in the educational process
of a higher education institution allows students to develop non-standard thinking, move away from
stereotypes, develop imagination, communication skills, intellectual, emotional, motivational and
other areas of personality.

The training of future specialists has a well-established system of personnel training, which
uses traditional forms of teaching: lectures, practical classes, laboratory work, consultations,
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tests, exams, and various forms of extracurricular activities [2]. In connection with the transition
to a competency-based approach to training future specialists, there is a need to change the
technologies, forms and methods of teaching, which will avoid the consequences of the existing
contradiction between theoretical training and the effectiveness of practical work of specialists.
This necessitates the development and use of innovative teaching technologies in the training of
competent specialists.

The development of modern pedagogical technologies poses new challenges for education that
require a revision of the content of education, forms, methods, and teaching methods, which is why
this article is relevant.

Analysis of recent research. A significant contribution to the development and implementation
of interactive technologies in education was made by scientists V. Bespalko, M. Klarin, E. Pyehota,
G. Selevko and others. The theoretical and practical aspects of this problem are considered in the
scientific works of Ye. Pometuna, L. Pirozhenko, A. Panchenkova, T. Remeh, O. Sagan, O. Strebnoyi.

Also, a significant contribution to the problematic area of solving issues and promoting interactive
technologies in education was made by such scientists as: M.A. Radchenko [1], M.Yu. Kademiya [2],
N.P. Volkova [3], S.V. Sharov [4; 6], D.V. Lubko [4; 5], O.G. Zinov'yeva [6].

The topic of designing various engineering systems on the Arduino platform and their implemen-
tation in the production and educational process at different times was dealt with by such well-known
foreign scientists as: Blum Richard [7]; Ethan Thorpe [8]; John-David Warren [9]; Simon Monk [10];
Jeremy Blum [11]; Michael Margolis [12].

Formulation of the purpose of the article. The main purpose of this paper is to consider and
analyse the introduction of interactive technologies in higher education institutions in the course of
educational practice by students.

The main part. Interactive learning technology as a system contains the following components:
clearly planned learning objectives — a clear qualitative and quantitative expected result of the process
in the form of students' learning achievements; specially selected and structured learning content;
interactive forms, methods and techniques by which learning is organised and students' active partic-
ipation is stimulated; teaching aids adequate to the objectives, forms and methods; organizational and
psychological and pedagogical conditions that allow you to effectively plan and implement interac-
tive learning [3].

The main pedagogical idea behind the use of interactive learning technologies is to activate stu-
dents' mental activity, update basic knowledge, individualise the learning process, provide opportuni-
ties for independent comprehension of the meaning of the knowledge gained for use in practice, and
foster a positive attitude to the subject.

There are five main requirements for successful learning in the mode of interactive technology:

1. Positive relationship — group members must understand that joint learning activities benefit
everyone.

2. Direct interaction — group members need to be in close contact with each other.

3. Individual responsibility — each student should master the material and be responsible for help-
ing others, but more able students should not do the work for others.

4. Development of teamwork skills — students should learn the interpersonal skills necessary for
successful work, e.g., distribution, task planning.

5. Evaluation of work — during group work, special time should be allocated to allow the group to
evaluate how well it is working.

Interactive learning is an effective pedagogical tool and a prerequisite for the optimal development
of students and teachers, so the training of future professionals using interactive technologies is
relevant today [4].
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Interactive learning (from the English «inter» — mutual and «act» — to act, i.e. capable of interac-
tion, dialogue) is a specific form of organising cognitive activity, which has the intended purpose of
creating comfortable learning conditions,

The overall goal of this internship is to consolidate the skills of programming and drawing up
electrical circuits acquired over two years of study using a structural approach. During the internship,
the student independently performs all stages of creating a software product: from setting a task to
practical implementation, accompanied by instructions for its use; learns to use specialised literature,
catalogues, reference books, standards.

The objectives of the students' practical training are: to acquire skills of independent work with
scientific and technical literature; to summarise the experience gained, to make scientifically based
conclusions and recommendations for the creation of software products; to develop the ability to give
a mathematical statement of the problem; to develop the ability to develop algorithms for the created
software products and to choose tools for the implementation of the proposed algorithm; to design,
draw up and build electrical circuits using a structural approach; to develop the ability to

The process of improving the practical experience of students during internships is carried out
using hardware and software tools for building systems and Arduino models. Namely, the Arduino
platform and microcontroller are used in practice as a basic element of interactive learning to solve
practical engineering problems.

Note. Arduino is a trademark of hardware and software for building and prototyping simple systems,
models and experiments in the field of electronics, automation, process automation and robotics [4].

Let's look at the practical tasks for this learning experience, namely the specific actions to be
performed during its completion [6]. Required:

1) Develop a capacitive soil moisture sensor and an automated irrigation system;

2) Based on the diagram, develop code for the Arduino microcontroller, which will allow you to
read the numerical readings of soil moisture sensors and analyse the need for soil irrigation based on
them.

3) To show the disadvantages of the solutions obtained, namely the problems of installed soil
moisture sensors.

4) Show the advantages of the solutions we (the students) have proposed to solve the problem;

5) Draw conclusions on the work done.

Let's consider the main stages and phases of the students' practical assignment. The necessary
stages and phases of development that should be followed when creating software products are as
follows: creation of a technical task; creation of a draft design; creation of a technical design; creation
of a working design; implementation stage [5].

Let's take a closer look at the stages and phases of development of the task in practice:

A) At the stage of the technical task, the task is formulated, the general requirements for the
programme are determined, input and output data are determined, the programming language is
selected, and the requirements for technical means are determined.

B) At the preliminary design stage, the methods for solving the problem are specified, the structure
of input and output data is determined, and a general description of the problem-solving algorithm is
developed.

C) At the technical design stage, a detailed algorithm for solving the problem is developed, input
and output data representation is determined, the programme structure is developed, and the hardware
configuration is finally determined.

D) At the detailed design stage, the task is programmed and the programme is debugged. The final
stage of detailed design is testing of the created automated system on a control example, and adjusting
the programme based on the test results.
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E) At the implementation stage, the programme and programme documentation are handed over
to the teacher.

Let's also consider the issue of the relevance and importance of determining and measuring soil
moisture in the design of an automated soil irrigation system as an important engineering task in the
course of students' practical training.

Moisture measurement is essential for a wide range of industrial applications, including
pharmaceutical, food, medical and electronics. Some humidity sensors have been developed based
on the feedback interaction between a material and water vapour, i.e. acting as a gas sensor. Existing
methodologies for measuring humidity also depend on the optical, gravimetric, capacitive, and resistive
properties of the selected materials. Recently, it has been reported that the use of nanostructures, such
as nanoparticles, nanowires, nanotubes, and polymer nanocomposites, as moisture-sensitive materials
can significantly improve the performance of humidity sensors. For these nanostructured materials,
the surface effect becomes dominant due to their large surface-to-volume ratio, which is beneficial for
the construction of humidity sensors. When maintaining a vegetable garden and greenhouses, every
owner faces the question of how to reduce labour costs for such a routine operation as watering the
soil. The most obvious way is to automate the irrigation process.

Objectives of creating an automated soil irrigation system:

1. Providing convenience and comfort when watering the territory (garden, plot).

2. Minimising the time spent on watering the territory compared to the manual method of watering.

3. Watering with the right amount of water, at a given (defined) time for effective plant growth
(often it is almost impossible to do with a hose).

4. Avoidance of any inconvenience when watering manually (dragging hoses from place to place,
switching the pump on/off, opening/closing taps, constant change of water pressure, etc.).

5. Watering even in the absence of the owners in the irrigation area.

6. Watering plants strictly as needed, i.e. at the moment when the soil moisture sensor data will
give a high resistance value (i.e. when the soil is already in need of water saturation).

7. Rational water consumption. This is very important today, as the cost of water is not cheap. At
the same time, plants are provided with an equal amount of water that they need for growth.

The disadvantage of using existing automated irrigation systems is their financial cost, as well as
the inability to monitor and analyse the quality of plant growth. Therefore, there is an urgent need
to develop an automated soil irrigation system and continuous monitoring of plant growth quality
indicators.

This is what determines the relevance of this topic, especially in the context of its use in the
course of educational practice for students. And also when using this system in households and farms
engaged in growing plants for various purposes.

Based on the results of the theoretical and practical research, the following conclusions can be
drawn:

1) Most often, a junior developer (hereinafter referred to as «junior developer») is a third or fourth
year student of a university who has decided to link his or her future activities with the IT sector. A
junior developer differs from a specialist in that he or she has no (or very little) practical commercial
experience. That is why junior developers need to try themselves in different areas by synchronising
the knowledge gained during their studies;

2) The proposed internship methodology makes it clear to junior developers that without a solid
investment of effort and time, as well as the correct use of the knowledge gained during training, it
will not be possible to become a highly qualified specialist in the IT field.

3) After the internship, a junior developer understands that: at first, he or she will have to
spend a huge amount of time studying; he or she needs to be able to combine study/work with
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study/practice; he or she needs to master such skills as responsibility and independence; he
or she needs to be able to search for the necessary information; he or she needs to be able to
ask the right questions. All this allows the student to become highly motivated and adequately
ambitious.

4) In the classroom, the use of modern interactive technologies allows you to learn the relevant
material much faster, more conveniently, and most importantly, better: «Object Oriented Programming
and «Electronics and Electrical Engineering» by students and helps them to think more broadly and
reveal their potential abilities in the field of agrotechnology when solving engineering problems on
the basis of interested enterprises that need it.

Thus, the training practice is of great benefit for the rapid and high-quality assimilation of the
relevant material, and also contributes greatly to the personal development of students, as it motivates
them to work independently and arouses great interest, which in turn contributes to high-quality and
deep knowledge of the individual.

The created automated system can be expanded both systematically (for any agricultural enterprise)
and functionally (to increase the number of sensors for students to develop in practice).

Conclusions. The introduction of interactive technologies makes it possible to organise the learning
process in such a way that all participants of the educational process take part in it, interacting with
each other (students) and the teacher, and also opens up the possibility of independent learning,
solving vital problems. Students learn to work in a team, defend their own point of view, present
relevant developments, etc. The requirements for teachers and their work are changing. Working in
an interactive mode will contribute to the development of: communication skills; skills in organising
the learning environment; formation of skills for independent work; ability to create situations that
encourage the integration of knowledge to solve the problem.

It is very important for a mentor (tutor or mentor) to understand that each student has different
skills, productivity, and motivation. The mentor's task is to find the right approach to the student,
understand his or her true motives, and most importantly, to see his or her potential in performing
the task. Potential is the acceleration with which a person can develop, gain the necessary
knowledge and improve themselves. Therefore, we can confidently state that the development
and independent implementation of practical work using the Arduino microcontroller plays a
significant role in deepening students' knowledge with the help of modern interactive technologies.
And all this ensures the combination and synthesis of the already acquired knowledge in the field
of drawing up electrical circuits and creating software code for the Arduino microcontroller, that
is, combines knowledge of physics, mathematics, electrical engineering and programming. The
proposed stages of creating an automated device, as well as the issue of involving students in
solving the tasks, create an effective impact on the intensification of learning in higher education
and can be successfully implemented in the modern education system in the field of educational
practice.
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. JJyoko!, FO. Cinuinun’
Taepiiicokuii deporcasnuil azpomexnonoiunuil ynieepcumem imeni Jmumpa Momopnoz2o

’Menimononvcokuil depacasnuil nedazo2iunutl ynieepcumem imeni Boedana Xmenvnuybkoeo

YIIPOBAJKEHHS IHTEPAKTUBHUX TEXHOJIOT T
Y 3AKJAJAX BULIOT OCBITH NIJ YAC MPOBEJIEHHS HABYAJLHOI
MPAKTHUKH JIJISI 3IOBYBAYIB

Anomauia

OcHoBHa MeTa pOOOTH — PO3IIISIHYTH Ta MIPOBECTH aHai3 yIPOBaPKSHHS IHTEPAaKTUBHUX TEXHOJIOTIH y 3aKagax
BUIIOT OCBITH ITiJl Yac MPOBEJICHHS HABYAIBLHOT IPAKTUKH 3/100yBayaMHu.

Croronni B YkpaiHi CTBOPEHO YMOBH JUISl IEPEXOAY A0 TYMaHITaAPHOTO OCOOMCTICHO-OPiEHTOBAHOTO HABYAHH,
CIIPSIMOBAHOTO HAa (JOPMYBaHHS JyXOBHO Oaratoi ocoducrtocTi. Lle cTBOproe MOMXKIMBOCTI JUIs peaisalii y neaaro-
FYHOMY MpOLeCi TBOPUMX 3AI0HOCTEH 1 MpodeciitHuX IKOCTel KOKHOTO CTy/IeHTa (3100yBaya BUIO1 0cBiTH). Buko-
PUCTaHHS IHTEPAKTUBHHUX TEXHOJIOTIH y HaBYaIbHOMY MPOLIEC] BUIIOTO HABYAIBHOTO 3aKJIa1y J1a€ 3MOTY PO3BUBATU
HecTaHapTHE MUCIICHHS CTY/ICHTIB, BiIIATH BiJl CTEPEOTHUIIIB, PO3BUBACE YSBY, KOMyHIKaTHBHI BMiHHS i HABUYKH,
IHTEJIeKTyallbHY, EMOLIi}iHY, MOTHBALii{HY Ta iHII cdepr 0coducToCTi.

V miaroroBii MaiiOyTHIX (axiBIiB CKIajacs ycTajeHa CHCTeMa IiITOTOBKU KaJpiB, Y sIKIH BUKOPHCTOBYIOThCS
TpaguliiiHi (OpMHU MPOBENCHHS 3aHATH: JIEKIIi, MPAKTHYHI 3aHATTS, 1a00paTopHi poOOTH, KOHCYNbTALil, 3aJIiKH,
€K3aMEHH, PI3HOMaHITHI (OpMHU 11032 ayAUTOPHOI poOOTH. Y 3B’SI3KY 3 IEPEXOJOM HA OCHOBY 3 KOMIICTCHI[ISIMU
B MiAroToBIi MaiOyTHIX (axiBLiB BUHKKAE MOTpeda y 3MiHI TEXHOJOTIH, POpPM 1 METO/IB IPOBEACHHS 3aHATD, 10
JacTh 3MOTY YHUKHYTH HACJIJKIB HAasSBHOI CYIEPEYHOCTI MK TEOPETUYHOIO TiATOTOBKOIO Ta €(DEeKTHBHICTIO MpaK-
THYHOT poboTn (axiBuiB. Lle i 3yMoBIIO€ HEOOXIAHICTH PO3POOICHHS i BUKOPUCTAHHS iHHOBAI[ITHUX TEXHOMIOT1H
HABYAHHS B IIJI'OTOBI MAaiOyTHIX KOMIIETEHTHUX (haxXiBIIiB.

Po3BUTOK CyyacHHX IENaroriYHUX TEXHOJIOTIH CTABUTh IIEPE/ OCBITOK HOBI 3aBJIaHHS, SIKi ITOTPEOYIOTh Mepe-
DSy 3MICTY OCBITH, (POPM, METOJIIB, IPUIOMIB HaBYaHHS, 1€ i 3yMOBHJIO aKTYallbHICTh TEMHU CTATTi.

VipoBamKeHHsT 1HTEPaKTUBHUX TEXHOJOTIH Jae 3MOTY OpraHi3yBaTW MpPOLIEC HABYAHHS TaK, IO B HbOMY
OepyTh ydyacTh yCi yYaCHHUKHM HaBUAJILHOTO IIPOIECY, TOOTO B3a€EMOJIIOTh MK CO0O0I0 3100yBavi Ta BUKJIAJad.
A 11e BiJIKpUBa€ MOXJIMBICTD 3[[ICHEHHS CAMOCTIHHOTO HABUaHHS Ta PO3B’s3aHHS 0AaraThOX )KUTTEBO BAKIUBUX
npobieM. 3100yBadi HABYAIOTHCS MPALIOBATH B KOMAaH[i, 3aXUILATH BIACHY TOUKY 30Dy, PEHPE3CHTYBAaTH CBOI
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BiJITIOBITHI HATIPAITIOBAHHS Ta iH. 3MiHIOIOTHECS BUMOTH JI0 BUKJIaada, 10 Horo MisTbHOCTI. PoOoTa B iHTepakTHB-
HOMY PEKHUMI CIIPHUSIE PO3BUTKY KOMYHIKaOCITBHOCTI, yMiHb OpTaHi3aIlii HaBYaJbHOTO CEPEeNOBHINA, (OPMYBaH-

HIO YMiHb IO CAaMOCTIHHOI TisSUTBHOCTI, YMIHHS CTBOPIOBATH CHTYaIlii, IO CIIOHYKAIOTh IO 1HTETrparlii 3HaHb IS
PO3B’sI3aHHS BUCYHYTOI TPOOTIEMH.

Kniouoei cnosa: ananis, HaBdaIbHA IPAKTHKA, 300yBavi BUIOT OCBITH, IHTEPAKTHBHI TEXHOJOTI1, yITPOBAKEH-
HsI, HABYQHHSI.
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