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Lubko D.V., PhD 

Dmytro Motornyi Tavria State Agrotechnological University 
 

IMPROVING STUDENTS' EDUCATIONAL PRACTICE  
USING INTERACTIVE TECHNOLOGIES 

ON THE ARDUINO PLATFORM 
 
Summary. This work considers the methodology of improving the 

educational practice of students using interactive technologies on the Arduino 
platform. 

Key words: educational practice, students, Arduino platform, interactive 
technologies, practical experience, acquiring skills. 

 
Formulation of the problem. The theoretical and methodological works 

of scientists [1–5] on the possibilities of using Arduino platform 
(microcontroller) in the educational process reveal the ways of effective 
organization of studies in higher educational institutions with its help, however, 
the problem of training intensification and involving students in solving their 
tasks in the mode of practical classes has not yet found an appropriate reflection 
in the studies. 

Analysis of recent research and publications. The problems of 
introducing modern interactive technologies (also with the help of the Arduino 
platform) into the educational process and educational practices were and are 
being actively dealt with by both foreign and domestic scientists. Here are some 
of them: Venugopalan T. [1], Sun T. [1], Grattan K.T.V. [1], Lubko D.V. [2, 3], 
Sharov S.V. [4], Filippov I.K. [4], Marshalov O.V. [5], etc. However, the 
current situation of this problem area determines the need for even greater 
research and the search for optimal solutions to improve the effectiveness of the 
implementation of such interactive technologies in life and education. Also, 
despite the large number of works devoted to the study of this issue, many 
issues remain unsolved and require rethinking and correction. 

Formulation of the goals of the article. The purpose of this work is to 
create a methodology for improving the educational practice of students using 
interactive technologies on the Arduino platform. This will allow to 
significantly improve the practical experience and skills of students during their 
educational practice to deepen their scientific and educational knowledge.  
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Presentation of the main research material. Interactive training is an 
effective pedagogical tool and a prerequisite for the optimum development of 
students and teachers, therefore training of future specialists by means of 
interactive technologies is relevant today [2; 3].  Interactive learning (from inter 
«inter» – mutual and «act» – act, that is, able to interact, to hold  a dialogue) is 
a specific form of organization of cognitive activity, which has a logical 
purpose – to create comfortable conditions of learning, in which each student  
will feel one's success and intellectual ability. 

The interactive training carries the implication that a teacher performs the 
role of an assistant in the work, one of the sources of information.  The central 
place in its activities is not a separate student, but a group of interacting 
students who encourage and invigorate each other during the process of active 
dialogue, share thoughts and discuss them. By sharing their knowledge, the 
participants take on some of the functions of the teacher, which increases their 
motivation and contributes to greater learning performance. During the 
educational internship, it is revealed through an exchange of thoughts and 
experience of one particular student as well as the interaction and transfer of 
this accumulated knowledge to other studentts in order to solve the problem.  

The general aim of the educational internship is the consolidation of 
programming skills and the skills of drawing up electrical circuits, acquired 
during the two years of training using a structural approach.  In the course of 
educational internship, the student independently performs all stages of creating 
a software product: from task setting to practical implementation, accompanied 
with instructions for its use; a trainee becomes accustomed to the use special 
literature, catalogues, directories, and standards independently. 

The process of improving the practical experience of students in the 
course of the internship is carried out using the Arduino microcontroller as the 
basic element used in solving a great deal of agro-engineering problems. 

Phases and stages of the assignment fulfillment. 
Let's consider the main phases and stages of the internship task 

implementation. 
The necessary phases and stages of development, which should be 

followed during the creation of software products are as follows: the creation of 
a technical task; creation of a draft project; creation of a technical project; 
creation of a working project; implementation phase. 

Detailed explication of the assignment implementation stages: 
A) At the stage of the technical task creation, the task is set, the general 

requirements for the program are determined, the input and output data are 
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determined, the language of programming is selected, the requirements for the 
technical means are determined. 

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

C) Within the framework of the technical project, a detailed development 
of the algorithm for solving the problem is carried out, the forms of presentation 
of input and output data are determined, the structure of the program is 
developed, the configuration of the technical means is finally determined. 

D) At the stage of working design, programming tasks, program 
debugging is carried out.  The final stage of the working design is to conduct a 
test of the created automated system on the control example, to make an 
adjustment of the program by test results. 

F) At the implementation stage, the transfer of the program and program 
documentation to the teacher is carried out. 

According to the results of theoretical and practical research, one can 
draw the following conclusions: 

1) Most often, a novice developer (hereinafter referred to as a «junior 
developer») is a student of the third or fourth year of study at university, who 
decided to link one's further activities to the IT field. The junior developer is 
different from the specialist because he does not have (or has very little) 
practical business experience.  That is why the junior-developer needs to try 
himself in various areas at the expense of synchronization of knowledge 
acquired during the learning process; 

2) The proposed methodology of educational internship [2; 3] makes it 
clear to the junior-developers that without a solid commitment of effort and 
time, as well as the correct use of the knowledge gained during the training one 
will not be able to become a highly skilled specialist in the IT field. 

3) After the internship, the junior-developer understands that: first, one 
will have to spend a great deal of time learning; one should have the ability to 
combine study/work with study/practice; one needs to master such skills as 
responsibility, self-sufficiency; the ability to search for the necessary 
information; the ability to ask correct questions. All this allows the student to 
become highly motivated and adequately ambitious. 

4) In the framework of the educational internship, the use of modern 
interactive technologies makes it much faster, more convenient, and most 
importantly, more qualitative, for the students to master the relevant material 
from the courses of Object-Oriented Programming and Electronics and 
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Electrical Engineering and helps them to think more broadly and reveal their 
potential abilities in the field of agrotechnologies in solving engineering 
problems, on the base of the interested enterprises. 

Consequently, conducting educational internship is very useful for the 
brief and qualitative assimilation of the relevant material, and also contributes 
to the personal development of students as they become motivated and 
invigorated to work independently, which in turn promotes qualitative and 
profound knowledge of the trainee. The created automated system can be 
expanded both systematically (for any agrarian enterprises) and functionally (to 
increase the number of sensors to be developed by students in practice). 

Conclusions. It is very important for a mentor to understand that each 
student has different skills, performance, and motivation. The task of the 
mentor is to find the correct approach to the student, to understand his true 
motives, and, most importantly, to see his potential in the performance of the 
task. Potential is an acceleration with which a person can develop, receive the 
necessary knowledge and be self-improved.  Therefore, it is safe to state that 
the development and independent implementation of practical work using the 
Arduino microcontroller (platform) plays a significant role in the development 
of knowledge of students who have studied such courses as «Electronics and 
Electrical Engineering» and «Object-Oriented Programming». All this ensures 
the combination and synthesis of the knowledge already acquired in the field of 
assembly of electrical circuits and the creation of software code for the Arduino 
microcontroller. 

The author proposed [2; 3] the stages of creating an automated device, as 
well as the issue of involving students in solving the problems, have an 
effective influence on the activation of studies at a higher education institution 
and can be successfully implemented in the modern educational system in the 
field of educational internship.  

Scientific research in the field of robotics and microcontrollers is the most 
promising trend in the field of IT technologies.  Since the 1960s, the automated, 
self-regulating and self-destructive devices and mechanisms that make any 
work instead of a person have become used both for research and development 
and in the service sphere.  And now, every year, they «grab» their place in 
people's lives more and more firmly. In Ukraine, a lot of actions and processes 
are being carried out by independent (automated, self-governing or self-
replicating) mechanisms. Therefore, the development of any automation 
systems based on microcontrollers (Arduino or others) is of huge importance 
for IT professionals.  
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Лубко Д.В. Удосконалення проведення навчальної практики 

студентів з використанням інтерактивних технологій на платформі 
Аrduino 

Анотація. У роботі розглядається методологія вдосконалення 
проведення навчальної практики студентів з використанням 
інтерактивних технологій на платформі Arduino.  

Ключові слова: навчальна практика, студенти, платформа Arduino, 
інтерактивні технології, практичний досвід, отримання навичок. 
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