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Changes in the Education Process 
to Raise Interest in Creativity 
and Innovations in IT

Abstract

Rapid changes in society also require changes in education. Emphasis is placed on knowl-
edge and skills, while modern society needs a broader perception of learning supporting 
key competences as a set of knowledge, skills, abilities, and attitudes for application 
in society. Information technology (IT) is key to the development of implemented proc-
esses and it is natural to think about the challenges for IT education. The purpose of this 
article is to explore new activities for learning IT that increase students’ passion in IT 
and promote connectivism with an optimal competency framework based on measur-
able values of learning outcomes. Trust between a teacher and students and an open and 
creative environment in the classroom are essential for better results in IT education. 
IT has different variants of solutions and has a special impact on the search for optimal 
resources and methods using practical examples. The question is how to achieve optimal 
communication and organization of work while acquiring the necessary competences for 
the 21st century.
The method is based on a literature review and practical experience from teaching 
in a selected course focused on operating systems. The interest is in working in groups, 
diversifying tasks for seminars and surveys to support better communication, and 
in creativity and courage in learning. Data were obtained from surveys in which students 
answered questions, evaluated individual lessons, and specified topics for further assign-
ments in which they would be interested.
Learning experiences and survey analysis show students’ interest in variability in IT. The 
students’ responses demonstrate their creative thinking, which is reflected in the diversity 
of implemented business plans, or in their deep understanding of IT processes. For teach-
ers, it is about collaborating with students, and encouraging their curiosity by actively 
engaging them in the learning process. Communication was key to finding out more about 
students’ preferences for showing advanced or student-inspired tasks, as well as providing 
assistance with complicated methods according to students’ true needs. Students value 
freedom, cooperation, thinking about difficulties, or being able to create a plan for future 
business building using IT.

Keywords: education and learning, knowledge and skills, learning outcomes, information 
technology

Introduction

The focus of education is acquiring the necessary knowledge and having optimal 
skills for business practice. The main reasons for precision education include impact 
on society and support for change (OECD, 2025), with the future of education being 
shaped by current economic, social, demographic and technological trends. Another 
reason is the need for inclusiveness, progressiveness and support for changes at the 
level of society and economic development. For the modern information and global 
society that has evolved this century, it is a matter of supporting creativity and innova-
tion leading to the stability of society (Trakšelys, 2013). Information and communication 
technology (ICT) is leading to changes in implemented processes, and artificial intel-
ligence (AI) is causing enormous changes. Data is stored in databases, and IT users have 
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to work with it correctly in the optimal format and 
time. The volume of data is large, and working with 
it is no longer intuitive. Again, this is a question of new 
knowledge and skills to use modern technologies.

Modern education addresses a wide range of is-
sues related to the AI-designed approach (Hu et al., 
2024), the construction of the teaching system (Yang, 
2024), the competence of digital teaching (Shon et al., 
2024), education reform and changes driven by digital 
technology (Wang et al., 2024), improving academic 
performance (Huang & Chen, 2024), interactive ex-
perience (Dune, 2024), impact on student creativity 
(Zhang et al., 2024), personalised framework in online 
learning (Amin et al., 2024), quality factors affecting 
e-learning (Bamaga et al., 2023), the role of educators 
(Li et al., 2024), support for sustainability (UNESCO, 
n.d.), usability dimensions (Akpinar & Yörük, 2024), 
use of ChatGPT in academic activities (Acosta-Enriquez 
et al., 2024), vision of education (Allman et al., 2024), 
or also evidence of zero knowledge in education (Xu, 
2024).

The global information society co-creates social, 
cultural and political structures and norms that are 
associated with a given state or region. The function-
ing of society includes various aspects of life, values, 
traditions, and ideologies, but also the necessary 
technologies and institutions. An essential need 
of individuals and groups is the corresponding per-
ception of knowledge and skills, which are created 
by active processes based on the active participation 
of the individuals. These knowledge and skills are 
supported by education in various forms. In the field 
of education, a number of theories have appeared 
that influence approaches to solving the necessary 
processes. This is a question of theoretical starting 
points and practical approaches to education to 
cause a better acceptance of learning by students 
regardless of age.

Approaches addressing behaviourism, cognitivism, 
connectivism, constructivism, and humanism have 
proven effective over time (National University, n.d.). 
And it is connectivism that represents the theory of 
learning for the 21st century. It is an approach that is 
useful for both students and educators. This approach 
is based on the use of technologies, which are an in-
dispensable tool of education (learning) with regard to 
students of generation Z and the subsequent genera-
tions. The advantage of connectivism (360 learning, 
n.d.) is the interest in supporting the ability to search 
and filter information so that it is possible to conduct 
reliable research, and work in groups on assigned 
tasks. These activities combine technology with group 
and community interaction where learning outcomes 
help clarify specified expectations. Learning outcomes 
require systematic SMART access (Specific, Measur-
able, Agreed Upon, Realistic, Time-Framed).

The values of confidence, curiosity, and creativ-
ity for sharing an interest in new approaches and 
cooperation for practice are important for everyday 
education with students. From this point of view, the 
basic principles of connectivism learning theory con-

tribute to effective education and learning (Siemens, 
2005): learning and knowledge is based on a diversity 
of opinions (I), learning is a process of connecting 
information sources (II), learning may involve use of 
non-human appliances (III), the ability to know more 
is defining what is currently known (IV), connections 
need to be maintained to facilitate continual learning 
(V), the ability to see connections between disciplines, 
ideas, and concepts is a basic skill (VI), attaining cur-
rent knowledge is the goal of connectivist learning 
activities (VII), and decision-making is a learning 
process (VIII).

The above-mentioned principles are the starting 
point for modern teaching of selected courses at 
the Silesian University in Opava, School of Business 
Administration in Karvina (SU SBA in Karvina). The 
topic of this article is changes in education for the 
21st century in a selected course that focuses on IT 
as one of the key trends in the development of the 
information global society. In order to effectively 
address this topic (scientific question), a review of 
the literature was carried out to find out more about 
current approaches and theories. The necessary data 
and method were specified, and practical experiences 
from education (learning) were analysed supported by 
surveys from the selected course (Operating Systems 
course). The results were discussed and finally there 
is space for conclusion and references.

Education for a Creative Society
Society is based on a way of organising the com-

mon life of people in a certain place at a certain time. 
There is significant variability, and the changes are 
clearly visible. Contemporary society is postmodern, 
globalised, and informational. It is the next stage of 
development after the industrial society. The main 
sectors of employment include agriculture, industry, 
and services. Emphasis is placed on the processing and 
correct use of information in the information society 
(Castells, 2000; Mansell, 2009). Priority is given to 
thinking, emphasis on lifelong learning, and people’s 
flexibility, which is reflected in the ability to learn new 
things. Information is important to society as a whole, 
and is a major strategic resource. IT is essential, and 
it is wonderful to assume that society will be like 
a great university for the creation of knowledge (Bell, 
n.d.; Bell, 1973).

Today’s society values innovations and new ap-
proaches to solving existing processes. Knowledge 
from different perspectives is valuable for education 
to find more about the existing diversity. There is 
a particular interest in cooperation and connection 
to build relationships based on new ideas and innova-
tions. It is natural to use applications, social networks 
and AI in the designed processes. A community of IT 
users is formed and IT users share their own experi-
ences. This approach encourages developing knowl-
edge and being more critical. A special requirement 
is the ability to learn this volume of knowledge in real 
time (Siemens, 2005). Such challenges require the 
ability to see connections between disciplines, ideas 
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and concepts. It is a learning environment that fosters 
a new learning opportunity based on human connec-
tion. Society is developing very fast, and it is natural 
that the current knowledge may change in the future. 
Thus, the knowledge gained will have to constantly 
evolve as new understandings emerge.

In relation to this reality, creativity is the central 
concern. Creative education is an essential key for 
the development of society. For example, a study 
by Adobe says that 82% of business leaders believe 
creativity is the most important skill for the future of 
work (Adobe, 2022). Creative thinking is important to 
prepare people (students) for new methods of making 
positive changes in the world. Creativity is based on 
the ability to create different opportunities in differ-
ent ways. The topic of creativity is closely related to 
business and involvement in social challenges, related 
to the environment, for example. Getting involved 
and looking for different solutions is a way to develop 
creative and critical thinking.

In education, assigned tasks relate to accredited 
study programmes and courses according to syllables. 
These texts are more formal, but it is good when the 
teacher is able to create a space where creativity is 
encouraged due to the available time, so that free play 
has different results. For this time, the question is 
finding optimal resources and information, learning 
a suitable method of problem-solving, and practical 
examples of cooperation with others in learning 
groups. An important part of this way of teaching 
is encouraging students to ask questions, explore 
new things, and be open to different ideas between 
learning groups. Thus, curiosity is an important part 
of creativity (UKEssays, 2018) because creativity leads 
to innovations. An inspiring approach is evident in the 
pillars of the education model (Davidson & Goldberg, 
2009; Davidson & Goldberg, 2010) to rethink learning 
and develop skills according to current challenges 
for education and university education. These pillars 
include a decentralised pedagogy, networked learning, 
open-source education, learning as connectivity and 
interactivity, or lifelong learning. The main concern is 
the promotion of collective learning, cooperation, and 
learning as a part of society and culture. Today’s stu-
dents learn to solve specific tasks by default, but new 
situations and challenges require the ability to adapt 
and improvise in responses and work methods.

Education for Information Technology
The development of the information society is 

based on the support of education and the constant 
addition of knowledge, professional flexibility and 
new possibilities based on the creative abilities of peo-
ple, increasing the ability to respond to changes, new 
possibilities of applying cultural traditions, a qualita-
tive shift in respecting ecological requirements and 
saving natural resources and the environment (Digital 
Future Society, 2022). Education plays a unique role in 
promoting access to knowledge and proven methods, 
but there is also an important interest in creativity and 
curiosity. This learning is like planting the seeds for 

a more creative society (Resnick, 2007). IT has great 
potential to help design implemented processes and 
process stored data, systematically supports innova-
tion and creativity in society, and also needs creativity 
for its development and IT users’ interest in better 
solutions.

IT development has close ties to mathematics and 
languages for the use of algorithms, and now it is 
only one step away from programming, modelling 
and simulations to find the optimal solution based 
on IT implementation. Again, the key to innovations 
is knowledge. Knowledge that provides control over 
implemented processes and data processing. It is not 
enough to just have knowledge, but thinking about 
how to do something and why is important in a rapidly 
changing society (Romeike, 2008). Early learning is all 
about browsing, clicking and chatting to learn more 
about a chosen topic. It is a special moment to browse 
the Internet for inspiration and interesting ideas. For 
working in groups, it is useful to specify the roles of 
the members of these teams, and thus communica-
tion skills are needed. It is not just about browsing, 
clicking and chatting on the Internet. It is necessary 
to support the ability to analyse the results obtained. 
This ability is about assessing the credibility of sources 
and their selection in terms of quality. The ability to 
analyse and synthesise the collected data is extremely 
valuable, as young people from Generation Z and 
other generations have significant problems with 
this (Majewska, 2021). The results of this approach 
have greater variability, and it is possible to try one’s 
own unique way, to be inspired by another suitable 
solution, or to look for a way to modify it. The final 
step of this learning is the specification of a solution, 
which is verified and presented in learning groups 
(Center for Teaching and Learning, n.d.).

From the point of view of current trends, a set 
of knowledge, skills and attitudes is important for 
a person who acquires them to successfully man-
age tasks and situations (Šimek et al., 2024) in real 
life. The competency framework (CF) is made up of 
knowledge, skills and attitudes. Knowledge is an un-
derstanding of facts, information, and skills acquired 
through experience or education. It is a theoretical 
and practical understanding of a chosen topic, object, 
person, thing, idea or situation. Attitude is a summary 
assessment of the topic (subject) of thinking. Attitudes 
are perceived as self-confidence and responsibility to 
lead proactivity, toughness, and openness. Education 
is about willingness to learn and respect for sustain-
ability. In practice, attitudes have a positive effect on 
commitment to lifelong learning, creative and innova-
tive thinking, passion for technology, and willingness 
to collaborate.

A passion for IT may be manifested as the ability 
to demonstrate the implementation of a selected 
application in various ways and to be able to create 
new effective methods of implementation. IT has 
a large volume of proven methods and methodologies, 
but innovation requires creativity and is a deviation 
from the standards. The reason is natural, as better 
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results may be achieved differently in the future 
(Ginnis, 2002). The results of IT education related 
to attitudes, such as student’s opinion on the topics 
being discussed, are specified as the competence to 
decide, think, summarise, and adopt (PO>STUDIUM, 
n.d.). The key to assessment is that learning outcomes 
(Bienertová-Vašku° et al., 2016) may be created for each 
competency. The feasible tasks for demonstrating 
competence are shown in table 1.

Table 1
Feasible Tasks to Demonstrate Competence

Rank Feasible task Demonstrating competence

1. creating create a new result

2. evaluation defend the position (decision)

3. analysing find connections between ideas

4. using use information in new 
situations

5. understanding explain ideas or terms

6. remembering repeat the terms and facts

Source: authors’ own work based on The concept of creation 
and development of professional study programs [Presentation], 
D. Šimek, T. Pražák, T., & M. Klepek, 2024, Silesian University in 
Opava, School of Business Administration in Karvina.

At the top of the list of feasible tasks is creating (1). 
This feasible task focuses on the creation of new 
results by formulation, design, development, compila-
tion and further research. Evaluation (2) focuses on the 
process of defending one’s own position by argumen-
tation, estimation, assessment, evaluation or critical 
evaluation of the situation. Analysing (3) is about 
being aware of differences, looking at connections 
and contrasts, experimenting, expressing doubts, and 
verifying. Using (4) is about use, demonstration, and 
interpretation. Understanding (5) refers to description, 
discussion, explanation, reporting, and translation. 
The last on the list is remembering (6), which is repeat-
ing and specifying facts and terms. From an IT point of 
view, there is an interest in computer programming, 
consulting services and other related activities with 
a focus on analytical activities, data analysis, database 
management, software design, and testing. IT is one 
of the trends of modern society, and IT development 
has many advantages and challenges. There is also 
room for innovation, and AI is a more than attractive 
engine for future development. This reality needs new 
visions, advanced knowledge, skills, and an approach 
to designing using modern applications, systems and 
other tools. There is interest in an automatic solution 
for better IT support of IT user processes.

Data and Methods

This study uses a mixed-method approach that 
combines elements of quantitative and qualitative 
research to gain a more comprehensive understanding 
of the issue. The surveys contain both closed-ended 

questions (quantitative component) and open-ended 
questions (qualitative component). There are ques-
tions where students select numbers on a rating 
system, and others where they are free to provide 
detailed answers and opinions. Data for the analysis 
is obtained from surveys and practical experience 
with students on the Operating Systems course who 
study full time. These were standard students enrolled 
in the study, and a total of 75 studies were entered. 
The necessary data was collected from February 2024 
to May 2024 based on ten surveys. The surveys were 
standardised to ensure uniformity of questions and 
the way they were presented to respondents, leading 
to comparability of results. The reason for this choice 
of method was to ensure that the surveys could be 
used by all respondents (students) and that the results 
were reliable. Specifically, the following requirements 
for consistent question format, clarity and unambigu-
ousness, standardised instructions, and ensuring im-
partiality and neutrality were addressed. At the begin-
ning of the work with each survey, the purpose of the 
survey was specified to make it clear what the survey 
was about. Normalisation of responses was supported 
by offering possible response options or a rating in 
the form of a scale, but many of the responses could 
be entered freely using a text field.

The Operating Systems course is an accred-
ited course for the Managerial Informatics program 
 (Silesian University in Opava, School of Business 
Administration in Karvina) taught in the summer se-
mester 2024. Lectures and seminars are aligned with 
the course syllabus, which focuses on the operating 
system and its structure (1), operating memory and 
process management (2), peripherals and drivers 
(3), file systems (4), the service system and network 
environment (5), application programs and user en-
vironment (6), and security and monitoring (7). In the 
individual tasks, there is interest in active work in the 
selected Linux/UNIX operating system, graphical envi-
ronment and terminal, requirements for automation, 
and possibilities of using AI. The practical tasks are 
divided into three parts, basic tasks for the topics 
taught according to the syllabus, advanced examples 
for inquisitive students, and topics based on the rec-
ommendations of the students as to what issues they 
would like to solve in the seminars. For each assigned 
task, instructional examples and solutions are avail-
able in the form of an operating system story, solved 
examples of operating system control, presentations, 
and project tasks; however, the concrete implementa-
tion by students is not limited to the demonstrated 
approach. On the contrary, initiative and other solu-
tions, with an analysis of possible advantages and 
disadvantages, are welcome in learning.

Surveys were available to students throughout class 
time during the semester. The surveys were devised 
by the teacher of this course. The primary goal of 
the question blocks was to support understanding 
of IT (key concepts, useful ideas) to lead to the use 
of IT for new situations based on the connections 
between ideas. The surveys provided feedback using 
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questions for motivated active work, thinking about 
the discussed topic and cooperation in groups. This 
communication is highly appropriate, because anony-
mous access breaks down barriers, and reduces fears 
of possible punishment for an inappropriate answer. 
Some students had a negative experience with educa-
tion, and prefer this method of communication. From 
a teacher’s perspective, there is an optimal way to 
create a creative environment for sharing ideas in the 
classroom. A positive approach is taken by specifying 
topics for reflection based on the recommendations of 
the students as to what they would like to address in 
the seminars. These topics include running a Windows 
Server (such as Windows Server 2022) using virtualisa-
tion (VMware Workstation Player) or using the cloud 
using Microsoft Azure, practical monitoring services 

and running a Windows Server image, or comparing 
the performance of a selected Linux/UNIX image with 
Windows performance where virtualisation is running. 
Two innovation seminars were specifically focused on 
the application of IT in business and the use of AI. The 
innovation consisted in connecting operating systems 
and application hosting through implemented proc-
esses in business and after thinking about one’s own 
business plan. Selected questions with answers from 
the ten surveys are available in tables 2, 3, 4, and 5.

The above-mentioned communication with stu-
dents is evidence of students’ interest in IT and op-
erating systems. Some answers need correction, but 
it is a good reason for the teacher to focus more on 
practical work in the specified topics. This moment 
leads to a discussion. It is a great learning moment, 

Table 2
Surveys from the Operating Systems Course, Selected questions about Working Methods in the Linux/UNIX Operating System

Selected questions
from surveys Students’ answers

Where and in what file is user 
account information stored in 
Linux/UNIX operating systems?

/etc/passwd; usr/bin/psswd; passwd; files – User or bin – bash; etc/passwd 
and etc/shadow

What is the structure 
of the /etc/passwd file?

username:password:UID:GID:GECOS:home_directory:login_shell; has a structure with one 
record per line; name, password, UID, GID, full name, home folder, shell; it is a text 
database that contains information about all user accounts on the system; each line 

in the /etc/passwd file represents one user account and contains seven fields separated by 
colons; „.”

Where are the files available for 
the Apache web server?

subdirectory apache2; directory /lib - drwxr-xr-x 3 root root 4096 Feb 25 10:43 apache2; 
/etc/apache2; computer/etc/apache2; /apache2

What is the meaning 
of directories rc3.d a rc2.d?

scripts that run when the computer is turned on; contain symbolic links to startup scripts 
that are used when switching to the appropriate runlevel; each runlevel represents a certain 

state of the system in which certain sets of services and processes are running

Source: authors’ own work.

Table 3
Surveys from the Operating Systems Course, Selected questions about Experiences with Operating Systems and Course Expecta-
tions

Selected questions
from surveys Students’ answers

What affects the development 
of operating systems?

software development, user requirements; hardware development; IT trends, innovation 
and development (currently mainly AI, windows copilot), competition; market 

competition, standards and regulations; open-source code; time, money, access

What operating systems do you 
have experience with? Windows, Android, iOS, Windows (8, 10, 11); some answers were about Mac OS, Ubuntu

What would you change in your 
operating system?

increased speed, higher performance; greater possibility for modification; greater 
variability in iOS; customising some elements and making it free; nothing yet; 

I am satisfied with it; probably nothing

What do you expect from the 
Operating Systems course?

get better and better at working with operating systems and user account creating 
for different users; improving knowledge in this area, introduction to the issue 

of operating systems; learning the differences between systems and their control; ability 
to understand more about operating systems and how exactly they work; getting to know 

new operating systems and working with operating systems; I don’t know, it will teach 
me to navigate the world of technology; the possibility of exploring other operating 

systems that can be used in future works; I will learn something new, because I don’t have 
much knowledge in this direction

Source: authors’ own work.
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Table 4
Surveys from the Operating Systems Course, Selected Questions for Advice on Another Topic for Learning and Evaluation of 
Learning from the Students’ Perspective

Selected questions
from surveys Students’ answers

Indicate a topic for practical 
work in the seminar. What did 
you miss, or what would you 

like to continue to do?

Windows server; I learned everything important; everything is okay; I am looking forward 
to the next lessons, where I will learn more advanced things; I lacked nothing; I didn’t 

miss anything; how to work in Kali or other system

Was the topic of the user 
account and its environment 

sufficiently presented for you? 
Would you welcome any further 

clarifications?

everything clear; I would welcome more hands-on work with accounts; sure yes – it 
was harder at first but then good; perfect – it was sufficiently presented for me; more 

emphasis and describe in more detail each command and what we can find out/do with it; 
yes, it would be better to discuss it in depth

Indicate a topic for practical 
work in the seminar. What did 
you miss, or what would you 

like to continue to do?

application development and functionality; creating an SQL database using a Windows 
server; an example from practice of how companies use other operating systems and why 

they use them (pluses and minuses); nothing comes to mind; I don’t know; analysis of 
technologies used by large IT companies

The topic of file systems will 
also be addressed at the next 

seminar. What would you like to 
focus on?

that archiving; faster file data optimisation; I would like to know more about the systems 
used by Linux; I do not understand that; I have no idea; I don’t know; I don’t quite 

understand it, but I try; „.”

How are you meeting the 
expectations of knowing how to 

manage Linux/UNIX operating 
systems?

8/10; I know everything we do; I still have to repeat the system monitoring; I’m glad that 
we cover the subject with this teaching style

Advanced examples are part of 
the tasks in the seminars. Is the 
selection of these tasks optimal?

7/10; the tasks are difficult at first glance, but they can be mastered; is optimal; yes they 
are sufficient; yes, it is optimal

Source: authors’ own work.

Table 5
Surveys from the Operating Systems Course, Selected Questions about Practical Work Related to a Business Plan to Reflect on 
Appropriate IT Integration, and Operating Systems too

Selected questions
from surveys Students’ answers

What topic have you chosen 
for your intended business 

plan with regard to addressing 
hardware and software 

requirements?

streaming platform; start-up cafes; 3D printing company; video game company; drone 
food delivery company; (Droonora) – an e-shop for the sale of garden tools; baby 

connect a wristband for newborns or even older children to control their bodily needs 
via a mobile application; an automatic coffee shop with selected coffee; an AI doctor 

connected to the distribution of medicines

If you worked in groups, 
what roles did you assign 
to individual members?

speaker, researcher, writer, project manager; division into hardware and software; 
manager and cook; marketing manager, support manager, project manager; one processes 
orders, the other manages the e-shop, the third packs orders; graphic artist, programmer, 

marketer, game writer, designer, music; CEO and master

What was difficult in solving 
the task?

choosing a set topic; big and established competition; food storage and shelf life; creation 
of an application to pair a finance drone; agree on a start-up topic; distribution; necessary 

budget for IT; capital and technology; time, finding qualified people, finances

What was easy to solve in the 
given task?

selection of software; selection of software and hardware; a wide range of customers; 
workflow; idea, division of roles; hardware devices that we need for the company

What limited you when 
choosing a solution to the 

assigned task?

topic selection based on software and hardware requirements; budget; low number 
of ideas; lack of knowledge of technology; little selection of optimal creators; finance and 

space for implementation; prices, time

What do you value about 
your work in this innovation 

seminar?

freedom; cooperation; group work; the possibility of thinking about the difficulties of 
starting a company in the group (achieving consensus); I could make a plan for the future 

business building; communication with each other; we do what we like

Source: authors’ own work.
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because the discussion is about thinking about how to 
perform processes better. Some answers are without 
expressive ability. These are answers of the type “.”. 
The surveys also show the students’ journey from 
simple tasks (user environment) to more complex 
ones (website or database server administration or 
using the command line). At the beginning of the 
lessons, only some students tried the advanced task, 
but over time they became more confident and were 
able to solve even the advanced tasks. One of the 
answers accurately reflects the experience with these 
tasks: the tasks are difficult at first glance, but they 
can be mastered. Sometimes students asked about 
more advanced issues, more hands-on work, or more 
detailed description of mentioned commands. On the 
other hand, they also asked for help on a complicated 
topic, such as file systems. This communication had 
a positive effect on learning, as the teacher was able 
to give advanced and gifted students more space, but 
it is also important to create space for repetition and 
working with advanced methods for setting up and 
monitoring operating systems.

Results and Discussion

The results show that learning helps students 
create their own way of understanding the chosen 
topics, proceeding step by step with interest, and 
confident that they are able to achieve their own goals. 
Communication has been the most important thing 
in learning, and integrating survey into teaching has 
unique benefits. Students have the opportunity to 
have a say about ideas and what they want to do in 
learning. This approach is singular, because it tries to 
combine business plans with the topic of the chosen 
course. From the teacher’s point of view, interesting 
ideas and suggestions from students regarding the 
integration of IT, including operating system sup-
port, into business plans related to start-up cafes, 3D 
printing companies, drone food delivery companies, 
or a bracelet for newborns to monitor them using 
a mobile application. The last business plan was cre-
ated using IT in detail. The idea of using drones in 
business was closely tied to AI, which is a key trend 
of IT development. This reality in education creates 
better IT support for business and everyday use of IT 
by students.

There is a meaningful space for monitoring the 
perception of the study material discussed in learning 
outcomes. Students are free to ask for help without 
being concerned about a bad grade. They also have 
the opportunity to compare opinions with others, 
and in many cases this fact leads to the topic being 
discussed. They confirm that everything is clear, they 
want to have further advanced examples, or they state 
that they need to repeat the topic again. This is an 
indispensable moment for learning, because feedback 
is essential. There was a shift from initial embarrass-
ment to the possibility of mutual discussion on the 
solved examples, and a greater interest in teaching 
was shown. This situation is visible in addition to the 

suggestions of topics such as Windows server, Kali, 
or a different operating system, creating a web server, 
and working with the command line. Some of the 
suggested additional topics were part of the course, 
but more time could have been devoted to detailed 
setup of Linux/UNIX operating systems.

The following lines generalise practical knowledge 
and experience from teaching the Operating Systems 
course for a better understanding of the process of 
such teaching. Educational activities (EA) are specified 
in a manner similar to the function of activities such 
as lectures (L), seminars (S), and tasks (T) with a focus 
on basic, advanced and student-inspired, and com-
munication (C) innovatively oriented towards survey 
communication and communication in teams, and also 
other types of communication according to student 
preferences, based on the Teams application from 
Microsoft, the information system (IS) of the university 
and, of course, traditional personal communication by 
words. There is the formula:

 EA = f (L,S,T,C) (1)

When weightings are added to each element of 
educational activities to monitor its educational im-
portance, then this formula is:

 EA = wLL + wSS + (wTb • SE)Tb + (wTa • SE)Ta +
 + (wTi • SE)Ti + wCsCs + wCtCt + wCoCo (2)

where L and S are the number of lectures and semi-
nars, Tb,Ta,Ti are the numbers of basic, advanced, 
and student-inspired tasks, and Cs and Ct indicate 
the intensity of communication through surveys and 
teamwork; Co is for all other types of communication. 
SE is a factor representing student engagement in the 
survey and teamwork through feedback, and the sym-
bol w is for weightings that specify the importance of 
each item. If the CF is made up of knowledge, skills 
and attitudes, then optimal education requires maxim-
ising (EA) to achieve the corresponding CF with links 
to measurable learning outcomes, so that:

 CF = f (K, S, A) = max (EA) (3)

where K represents the volume of knowledge, 
S represents the volume of skills, and A represents 
the volume of attitudes.

Evaluation of learning in education is a well-known 
topic of many conferences and articles. Conferences 
such as the 6th Barcelona Conference on Education 
(BCE, 2024), and the 12th European Conference on 
Education (ECE, 2024), in London, or the 16th Annual 
International Scientific Conference, Theoretical and 
Practical Aspects of Distance Learning, (DLCC, 2024), 
in Cieszyn, show that the real interest is in education 
and difference, experiences of students and teachers, 
learner diversity, learning difficulties, lifelong and 
distance learning, student learning or theories and 
methodologies. Well-known articles explore the issue 



e-mentor 2 (109)   11

of adaptive learning in university students’ opinions 
(Smyrnova-Trybulska et al., 2022), methodological 
and technological aspects of using automated pro-
gramming (Zielosko et al., 2022), happiness levels 
of students (McKay et al., 2022), or also educational 
and ethical aspects of AI (Smyrnova-Trybulska et al., 
2023) and lifelong learning as a factor of innovative 
potential (Kuzior et al., 2023). Modern trends in 
education at universities are focused on technology, 
discussion, and problem-solving methods, but there 
is also an emphasis on communication, friendliness 
and humanity. It is important for universities to have 
the courage to take an interest in interdisciplinary 
research and to support groups of students with 
an active approach to innovation. Such learning is 
about quality, variability in approach, and interna-
tionalization to prepare students for practice with 
advanced skills.

This study involves surveys and draws on insights 
gained from lectures and seminars. This method is 
widely accepted. Similar studies use techniques such 
as topic-specific analysis within a master’s program in 
information systems (Kurnia et al., 2024) and qualita-
tive feedback collection (Haerawan et al., 2024) to 
assess how interactive videos can increase student 
engagement in online learning. Data envelopment 
analysis procedures (Munteanu & Aldea, 2024) are also 
used to assess teaching effectiveness in 40 European 
universities focusing on information technology and 
communication. Other approaches include the use 
of interactive simulations and formative assessments 
through online content (Wijenayake et al., 2022), 
mixed research methods that integrate standardized 
assessments with qualitative feedback (Khan et al., 
2025), and the use of the Vevox platform for data 
collection (Zeidan & Young, 2024). Findings from 
this recent study highlight the effectiveness of group 
work, simulations and educational videos in increasing 
student engagement, enjoyment and focus. In terms 
of future initiatives to support innovative approaches 
in IT lectures, it is noteworthy that the interventions 
led to increased interest and greater concentration 
among students. Further insights can be drawn from 
research examining the impacts of education system 
reforms on student learning outcomes (Khan et al., 
2025), where formative assessment highlights the 
need to implement changes aimed at increasing stu-
dent academic performance. Both quantitative and 
qualitative improvements in performance, in which all 
relevant stakeholders play a part, are essential.

Conclusion

This article addresses teaching changes in IT-
focused courses with practical experience from an 
accredited IT course focused on operating systems 
and their structure. The method employed is based 
on a mixed approach, and this approach combines 
elements of quantitative and qualitative research. Spe-
cifically, it is a series of surveys with closed and open 
questions. The closed questions represent quantitative 

components, and open questions relate to qualitative 
ones. This feedback monitored the current develop-
ment of students’ knowledge and skills for practical 
work with operating systems, and understanding of 
the necessary terminology. A place was created for 
individual tasks for students with advanced knowledge 
according to their preferences, to share with others 
their passion for IT and to encourage students to think 
creatively. For this reason, practical tasks in seminars 
were divided into basic tasks in the topics on the syl-
labus, advanced examples for curious students, and 
topics according to student recommendations. These 
tasks operate simultaneously in teaching and develop 
communication with students.

Communication in the classroom took place with-
out any concerns from the students through surveys 
aimed at obtaining answers in front of the teacher, and 
group work was supported. The benefits are visible 
in the communication and diversity in the learning 
method due to students’ individuality. At the lectures 
and seminars, the diversity of approach, and coopera-
tion in individual groups and also between them, was 
visible. The value of such learning for students was in 
freedom, cooperation, and thinking about a start-up or 
a business plan integrating the implementation of dif-
ferent IT. For practice, there is a focus on more critical 
thinking and the ability to learn continuously. It is seen 
that the students’ journey ranges from simple tasks, 
such as the user interface, to more complex ones, 
such as managing a website or database server and 
using the command line. The working environment 
in the classroom is well characterized by a statement 
made by a student, that the tasks are difficult at first 
glance, but they can be mastered. From the point of view 
of IT education, this reality requires a CF made up 
of knowledge, skills and attitudes based on learning 
outcomes supporting work in groups and diversifying 
tasks to find variability in IT implementation.
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