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Figure 3.  Examples of device connections.
Source: own elaboration.

After connecting devices, you can go to the system configuration of network 
devices (e.g. interface addressing, routing, VLAN, server configuration). In the 
case of physical devices, for this purpose the console window is used by entering 
commands in the text mode. The simulator allows for this type of configuration in 
the CLI tab (Figure 4). The CISCO-PacketTracer program, however, allows you 
to configure the most important parameters from the Config tab (Figure 4), which 
is not available on real hardware. In addition to being configurable, the Config tab 
acts as a kind of prompter. When making configuration changes in the lower part of 
the window, commands are generated in the Equivalent IOS Commands window, 
which must be entered in the CLI window to make changes.
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Figure 4.  Configuration of the router’s operating system. On the left, a graphical interface with 
prompter, on the right, a text interface.
Source: own material.

In the configuration of hosts (computers, servers, laptops) it is also possible to 
simulate hardware changes such as expansion card changes and logical changes such 
as addressing changes or service configuration settings. Addressing configuration 
is not simulated in any of the operating systems (Windows, UBUNTU, MacOs). 
However, it is quite intuitive (similar to routers on the Config tab), although the 
address, host mask and gateway address settings are in different views.

Hosts have one more interesting tab ‒ Desktop (Figure 5), where options are 
available from the operating system level, for example:
■	 Windows IP configuration window (IPv4 and IPv6),
■	 dial-up configuration,
■	 configuration and view of the terminal window (equivalent to HyperTerminal),
■	 command line access,
■	 access to the web browser application,
■	 wireless network configuration application.
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Figure 5.  Configuration of the operating system and utility programs on computers.
Source: own elaboration.

After configuring network devices and hosts, you can at any time view the con-
tent of dynamically built tables: routing, ARP, NAT, MAC through the magnifying 
glass icon (Inspect ‒ the second icon in the second row) and indicate a specific one. 
After selecting the selected table, it will appear in a new window.

There are two methods to check the operation of the network by testing the 
reachability of hosts and routers:
■	 from router CLI or host command line as ping IP_address,
■	 in the main simulation window, select the closed envelope icon and indicate 

two network points. Program will generate a ping between devices. The result 
of the operation as a specific scenario (scenario no.) is visible in the “availabil-
ity test window” (Figure 1).

The communication process along with the TCP/IP/ETHERNET header values 
can be traced in more detail by selecting Simulation in the “Real Time / Simula-
tion” section (Figure 1).

In this window, you can view all network traffic (narrowed down to the pro-
tocols presented in Table 1) or select individual protocols whose traffic should be 
displayed. This window also allows you to track the point of failure, i.e. a device 
that does not pass network traffic further. You can also view the headers of protocols 
sent between any devices. So this program also simulates snipers such as wireshark.
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Sample exercise

Two-grade students were to use routine static and dynamic in one task on RIP ver-
sion 2. In the first part of the exercise, they were to create a circuit consistent with 
the scheme presented in Figure 6. On the allocated address pool (192.168.2.0/24) 
they were to calculate the addressing of network devices as shown in Figure 6, 
knowing that LAN networks would have 20 hosts. Then they were to configure 
the addressing of network devices and static routing to create routes: K1-R1-R3-
R2-K2, K2-R2-R1-K1, and optimal routes from each computer to the Internet (K3). 
The students then had to test the routes using the ping command. After presenting 
the results, students had to remove static routes and implement dynamic routing 
based on RIP v2 protocol, and then test the routes between computers and present 
the results. If any students were absent from school (9 people for this exercise), 
they were to do the exercise themselves at home.

Figure 6.  Sample exercise performed in a simulator and then in a specialized workshop.
Source: own elaboration.

The students did the same exercise on real equipment in the school’s network 
lab. For students of one class (29 people), it was a novelty. Due to the insuffi-
cient amount of equipment in the facility, the exercise was carried out for six 
weeks in groups of two or three. Therefore, due to absences, 14 people (9 from 
the group performing the exercise in the CISCO-PacketTracer program) did not 
participate in this exercise. In most cases, students coped with actual equipment 
(47 and 20 people, respectively), however, the time for the students to complete 
the task after preparation was significantly shorter (average 66 and 84 minutes, 
respectively). The main problem for people after the preparation was the actual 
connecting devices with cables and working with the wireshark snifer. There were 
no significant differences between students performing the simulation exercise in 
class and at home.
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Conclusions

Simulation programs such as CISCO-PacketTracer are perfect complements to 
the lecture stage, which prepares students to work with real equipment. They can 
and should be used by teachers both in the classroom and as part of e-learning in 
homework assignments. Of course, you should bear in mind that simulators are 
not perfect and will always be different from reality. An example here would be 
cables and servers always working. It should also be remembered that the network 
equipment has limited functionality compared to the real one, however, at the high 
school level or even in college, this does not matter so much as the basic function-
ality is maintained.

Such programs can also be used during message checks. Initially, the graphic 
tab for configuration of device interfaces may be an obstacle, but it can be blocked 
by preparing special exercises. Interestingly, this program is used by CISCO for 
certification. For example, after passing the Cisco Certified Network Associate 
200–125 CCNA exam, two practical exercises take place in this program.

After learning about the simulator, students quickly exercise on it. The same 
exercises are performed on real equipment, often twice as long. This is partly due 
to the need to check the cables connecting them, to move between computers and 
the RACK cabinet, and partly for fear of spoiling something in the real world.

Of course, CISCO-PacketTracer is not the only solution of this type. An 
example is the GNS3 program, which allows you to simulate virtually any device 
(provided you have an operating system license for that device). However, this 
solution is much more complicated, which means that students and teachers are 
less willing to learn it.
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behaviour can be automated. The implementation can take place in two ways. The 
first is to design adaptivity, the second is to use an algorithm7. In the first case, 
scenarios of conduct should be determined depending on the data obtained on the 
basis of test results and tasks performed by the students. In the second case, the 
adaptability of education consists in the use of algorithms that enable determina-
tion of a personalized path for the delivery of further educational materials based 
on the obtained results. Here, however, the path is not planned in advance by an 
expert. The level of understanding of a given didactic material is assessed, and on 
this basis, content is provided to deepen and supplement the material poorly under-
stood by the learner. In the case of good mastery of the content by the student, the 
algorithm will allow a student to provide subsequent parts of the didactic material.

A different approach to the education process is carried out using gamification. 
It should be mentioned here that the term gamification itself, used later in this study, 
is not the only term for activities that will be described here. In the literature, terms 
“griffin”8 and “gamification”9 are encountered. Quoting definitions of gamification, 
it can be said that it consists in the use of techniques used in role-playing games to 
model the behaviour of participants in a given process; a situation which, in turn, 
is not a game10. According to a definition given by another author, “gamification is 
the use of mechanisms from games that mobilize to action, increase involvement or 
simply make boring, repetitive and monotonous activities more enjoyable. Thanks 
to it, we voluntarily undertake tasks that we usually cannot force ourselves to do. 
What we love about games is friends, feedback and fun”11. Therefore, the main 
emphasis here is not on providing the right content at the right time, but on increas-
ing the involvement of the participants in the implementation of tasks, processes, 
activities that might seem boring and routine to them. During the game, the player 
feels contentment, satisfaction with successful missions and actions completed 
with success. The principle of operation of gamification in education is to evoke 
similar feelings. The method of implementation consists in creating situations that 
allow a participant to overcome difficulties, compete, win awards, but in a different 

7	 Let’s Talk About Adaptive Learning, https://www.smartsparrow.com/what-is-adaptive-
learning/ (accessed on November 13, 2018).

8	 Gryfikacja ‒ nowe oblicze gier, http://www.gryfikacja.pl/index.php/gryfikacja/ (accessed on 
May 21, 2016).

9	 P. Tkaczyk, Grywalizacja. Jak zastosować mechanizmy gier w działaniach marketingowych, 
Helion, Gliwice 2012.

10	 G. Zichermann, C. Cunningham, Gamification by Design: Implementing Game Mechanics in 
Web and Mobile Apps, O’Reilly Media, 2011, p. 14.

11	 A. Bilska, Gamifikacja w edukacji, http://www.nina.gov.pl/baza-wiedzy/gamifikacja- 
w-edukacji-agnieszka-bilska/ (accessed on October 5, 2018).
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environment. Thus, the student ‒ participant in the game of education directs his 
activities towards a goal chosen by a course designer. During the course, he is 
motivated to take appropriate actions. A gamification technique itself is used in 
different walks of social life12. There are some applications in business, where 
the concept of games together with loyalty programs which are in line with the 
assumptions of behavioural economics is used to build the motivation of people 
involved in business processes13. One example of the use of gamification to create 
human behaviour is building long-term consumer engagement. The implementa-
tion of such a case is the “Vegetable Inspirations” consumer platform created by 
Gamfi for the Bonduelle brand14. The project assumed an increase in the interest 
among the recipients of this particular brand and its products. The implementation 
of this task was based on the systematic education of consumers on healthy eating. 
Education took place in the form of puzzles and rebuses that were user-friendly and 
offered fun for the audience. The motivation to solve them equalled the possibility 
of obtaining points, which resulted in a higher position on the ranking list and the 
possibility of winning a prize. The mechanisms used meant that the participants 
of the game willingly returned to it, took up new challenges and competed for the 
prize. Thus, their behaviour was in line with the plans of the event organizers. The 
participant saw the opportunity to play and win a prize, while for the organizers 
it was refined information and loyalty campaign conveying and consolidating 
knowledge about products and the brand.

Among other uses of gamification is the area of marketing activities15. It can 
also prove to be a good way to implement the process of improving traders’ skills16. 
It can also be used to increase employee involvement in the performance of their 
duties, and even additional work for the organization that employs them. Another 
example is “Idea Street ‒ an online platform to generate, exchange and improve 
ideas to improve the operation of the UK Department of Work and Pensions”. The 
aim of its creators was to transform a traditional “idea box” into an innovation 
exchange open to all employees. It was achieved thanks to the implementation of 

12	 K. Kaźmierczak, Grywalizacja ‒ od rutyny do zabawy dającej efekty (ebook), Wydawnictwo 
Wiedza i Praktyka, Warszawa 2016.

13	 G. Zichermann, J. Linder, The Gamification Revolution. How Leaders Leverage Game 
Mechanics to Crush the Competition, McGraw Hill Education, New York 2013, p. 12.

14	 3 inspirujące przykłady grywalizacji, http://adnext.pl/przyklady-grywalizacji/ (accessed on 
May 26, 2016).

15	 P. Tkaczyk, Grywalizacja. Jak zastosować mechanizmy gier.
16	 S. Starzyński, Hansa – polska platforma gamifikująca pracę handlowców,  

http://www.gryfikacja.pl/index.php/category/zastosowanie/praca-zarzadzanie/ published on 
July 20, 2015 (accessed on May 25, 2016).

http://adnext.pl/przyklady-grywalizacji/
http://www.gryfikacja.pl/index.php/category/zastosowanie/praca-zarzadzanie/


mechanisms such as: commenting, voting, creating working groups, gaining points 
to invest in selected ideas and going through the stages of their improvement17.

Yet another approach to the learning process is related to micro-learning. It is 
also a trend that is considered important in 2019. Microlearning is about creating 
short tutorials. The prepared content should be aimed at performing an activity, 
acquiring a specific piece of knowledge, but should always lead to the intended 
learning effect. Micro-learning is carried out in the form of e.g. knowledge pills.

Knowledge pills are one of the newer ways to convey learning content and 
achieve learning outcomes. In practice, during a few minutes devoted by the stu-
dent to read a pill, it is possible to provide didactic content on a selected topic. The 
above pills are not long, but short and designed to make it easy for the reader to 
remember them. Knowledge pills use various forms of communication, from film, 
through animation, sound to material in the form of text, illustrations or charts. 
They should be developed in such a way that they are available for various types 
of devices. They should be displayed attractively both on the computer monitor 
screen and on the much smaller smartphone screen. Thanks to their mobility, they 
are eagerly used by an increasing number of recipients and more and more popular 
also among the authors of teaching materials. Mobility, in turn, affects accessibil-
ity. This is related to the ability to access necessary information in the right place 
and time, exactly when specific information is needed.

The rules for creating knowledge pills say they should be short, concise, and 
interesting. Nowadays when every potential recipient of didactic material is dis-
tracted by a huge number of external stimuli, he should receive a pill of knowledge 
that will be able to attract and maintain his or her attention for a short time. Hence, 
the need to implement the didactic material in the form of short fragments, in the 
time interval from 3 to 5 minutes. On the other hand, the didactic content should 
be developed in a way that will be interesting, dynamic and pleasant to perceive. 
Such requirements already suggest the use of animations, films, graphics, demon-
strations to create knowledge pills that are to have an attractive form. It should be 
remembered that not the information contained in the pills should facilitate under-
standing and acquiring knowledge about one selected phenomenon, technology, 
practical skill. They do not constitute a theoretical interpretation in a given field. 
When creating, one should remember that the pill is to provide knowledge which 

17	 K. Rowgało, Gamifikacja ‒ Co to, po co, jak działa?, http://hrstandard.pl/2014/03/03/
gamifikacja-co-to-po-co-jak-dziala/ (accessed on May 25, 2016).
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topic is the most important, without unnecessary digressions and in the shortest 
possible form. It is provided in a form that one can absorb during the first read18.

“Information provided in such small and accessible forms is characteristic of 
informal learning. However, along with dynamic socio-economic development, 
these elements should be introduced to formal education. The first steps in this 
direction are taken by training organizations and project initiatives. Internet 
services that allow users to post very short messages using microblogging such 
as Twitter (tweeting is sending very short messages of up to 140 characters) are 
gaining in popularity. Interest in this form of communication can be an interesting 
alternative in making contact for educational purposes”19.

Possibilities of using blended-learning, gamification, knowledge pills at the university

Blended-learning, i.e. a combination of classical education taking place in a com-
puter room with elements of courses located on the e-learning platform, has been 
in use at the university the longest. Universities use both free solutions, based 
on the Moodle platform, as well as paid solutions, dedicated to specific needs of 
a given university. Both paid and free solutions allow for the implementation of the 
educational goal, with a difference that paid solutions have more additional options 
enabling, for example, easy and effective communication between students and 
teachers, conducting tests, examinations, and surveys20.

On some platforms, it is also possible to model the paths of the course pro-
vided that the material already covered has been passed. This is the case, for 
example, of the KA e-learning platform. As part of the lesson, it is possible to 
make the transition to the next resource conditional after passing the appropriate 
content indicated by the author of the course. The following figures show how to 
accomplish this task within the resources available on the platform. There are three 
training resources and one resource with a final test. Figure 1 shows a situation 
in which it is possible to count freely individual resources with a drop-down list 
regarding possible actions to be performed within the resource. Figure 2 illustrates 
how to select individual resources to be counted prior to testing. Figure 3 shows 

18	 A. Laśkiewicz, Co to jest micro learning, https://ipro-elearning.com/html/partners/tech/
pigulka_wiedzy_krotko.html (accessed on June 26, 2018).

19	 D. Dżega, Metodyka przygotowywania kursów e-learningowych z uwzględnieniem pigułek 
wiedzy, http://www.e-edukacja.net/dziewiata/referaty/Sesja_2a_2.pdf (accessed on July 6, 2018).

20	 M. Woźniak-Zapór, M. Grzyb, S. Rymarczyk, Elektroniczna weryfikacja wiedzy – szansa na 
efektywne jej sprawdzenie, “EduAkcja. Electronic Education Magazine”, 2 (14), 2017,  
pp. 97–107 (accessed on July 6, 2018).

https://ipro-elearning.com/html/partners/tech/pigulka_wiedzy_krotko.html
https://ipro-elearning.com/html/partners/tech/pigulka_wiedzy_krotko.html
http://www.e-edukacja.net/dziewiata/referaty/Sesja_2a_2.pdf


a display of a blocked resource that will be unlocked only after the student per-
forms appropriate operations, while Figure 4 shows the information window that 
will be displayed to a person who wants to open the resource without meeting the 
teacher’s requirements.

Figure 1.  Window with possible operations to be performed on the resource.
Source: own study, screenshot from the KA e-learning platform.

Figure 2.  Window for determining the resources required for implementation before starting the test.
Source: own study, screenshot from the KA e-learning platform.
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Figure 3.  Window with a resource blocked.
Source: own study, screenshot from the KA e-learning platform.

Figure 4.  Message about the need to undergo other training.
Source: own study, screenshot from the KA e-learning platform.

The principle of operation described here also applies to the lessons. Lessons 
mark pieces of content within a single asset. Figure 5 shows the lessons that are not 
locked, you can go to any of them at any time. As with the resources in the course, 
here it is also possible to define which lesson should be studied so that one can 
move to another.



Figure 5.  Lesson window, no lesson is locked.
Source: own study, screenshot from the KA e-learning platform.

The e-learning platform is used to share content, communicate between 
teachers and students, but it also gives the possibility to set paths to transition 
to individual elements. The example shown can be largely extended by creating 
various scenarios.

The approach to the educational process as a role-playing game can also be 
implemented using methods available at the university. One of them is the use of 
an e-learning platform. Within the KAAFM platform, it is possible to carry out 
individual tasks, group tasks or do tests. Converting ordinary content and elements 
that test knowledge and skills in the case of using gamification elements, requires 
the development of a scenario and presentation of individual resources in the 
form of e.g. subsequent missions21. As a result of such a mission, a student can get 
specific points or grades, which in turn allow him to take an appropriate position 
on the ranking list. Such a method is certainly more motivating for students, for 
example by offering a possibility of competing in a group or winning a prize.

The use of knowledge pills in educating students should also be considered. 
What can their role be in relation to traditional classes and with the use of distance 
learning methods and techniques? As part of education at the university, individ-
ual issues, knowledge and developed skills are explored. The knowledge pill is 
antithetical to university education. Knowledge pills, due to their condensed way 
of presenting the most important information on a given topic, can play an intro-
ductory role or consolidate the didactic content presented in traditional or distance 
classes. All that remains is to solve the problem of how such content is shared. 
Knowledge pills should be available at all times without hardware barriers. It is not 

21	 M. Woźniak-Zapór, M. Grzyb, S. Rymarczyk, Mechanizmy gamifikacji w kształtowaniu 
postaw studentów, “Państwo i Społeczeństwo”, 2017, 2, pp. 125–136.
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a difficult condition to fulfil. However, is it possible to implement them within the 
e-learning platform? In the case of the KAAFM platform, it is possible to create 
pills and share them in teaching groups, access to which is possible after logging 
in. Such pills could be available to students and could be recreated on computer 
screens. Thus, they would fulfil a planned role of introducing and consolidating the 
issues discussed during didactic classes and typical e-learning courses.

Conclusions

Following the trends in education, it is also worth considering what is already used. 
Some of the trends mentioned for 2019 are also possible to apply and develop 
based on existing solutions. The e-learning platform is intended to share content 
and communicate between teachers and students. But it also makes it possible to 
designate paths to transition to individual elements, creating more complicated 
paths that enable the content to be adapted to the current needs of students, thus 
allowing the implementation of adaptive education to some extent.

Usually people are reluctant to learn topics that seem difficult or uninteresting. 
The use of gamification mechanisms and evoking completely opposite feelings, 
i.e. satisfaction, satisfaction resulting from the results obtained, working with other 
people in a group or competition should positively affect the absorption of the con-
tent of education provided for in educational activities. Considering that “games 
have a remarkable power to draw us into their world and motivate us to perform 
certain actions. Behind this are the psychological mechanisms that developed with 
us thousands of years ago. When we discover new places, gain new levels, interact 
with other users and, with a pleasant sense of control, we move towards the final 
victory, we have no doubt that the experience we are having is positive and we 
will do a lot to be able to repeat it”22, it is worth trying to introduce elements of 
gamification into didactic activities.

Knowledge pills can play an interesting role in the learning process. E-learning 
courses are extensive, allow one to include many references to source texts and 
explore the issues in more detail. On the other hand, knowledge pills as short tuto-
rials and summaries of issues that can serve as a summary and consolidation of the 
most important issues. Therefore, they can enrich e-learning courses in university 
education. However, this “enrichment of e-courses with knowledge pills should 
be designed in such a way that they do not interfere with the implementation of 

22	 Osiągnij przewagę w biznesie dzięki grywalizacji (e-book), https://gamfi.pl/pl/textpage/
grywalizacja-ebook.64.html (accessed on May 25, 2016).

https://gamfi.pl/pl/textpage/grywalizacja-ebook.64.html
https://gamfi.pl/pl/textpage/grywalizacja-ebook.64.html


the e-course and, most importantly, be consistent with the main goal of university 
teaching ‒ the cognitive goal”23. Therefore, they will prove useful as a reminder 
of the most important information from the previous topic, before starting the next 
one. In addition, they can be used as additional material, briefly introducing issues 
or concepts mentioned only in the e-learning course, not directly related to the 
topic of the course. The presence of knowledge pills at the stage of education at 
the university, as well as the benefits of using them, may encourage students to use 
this form of teaching also in the future, when they want to learn something about 
a given topic or simply find a way to solve a problem.
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Abstract

Knowledge pills are a relatively new, fast and effective way of communicating 
small but properly selected pieces of knowledge on a given topic. Due to the method 
of sharing, knowledge is delivered when it is most needed. The article will present 



Marta Woźniak-Zapór | Krystian Kurnik | Wojciech Huszlak  112

considerations on the possibility of using knowledge pills as tools supporting the 
management of knowledge transfer with the use of materials developed in this 
form. The article will also show the results of research on knowledge pills carried 
out among students of senior high school years.

Introduction

Considering the ways of transferring knowledge should begin by defining what 
is understood by the terms knowledge, information and information society. The 
term information society was first used by Tadao Umesao in 1963, who used the 
term in his article to describe an information-based theory of the development of 
society. The definitions of this concept were defined in many publications, and the 
issue itself most often required an interdisciplinary approach. According to one of 
the newer definitions, it is “(…) a society in which information is intensively used 
in economic, social, cultural and political life; a society that has rich means of 
communication and information processing, which are the basis for creating most 
of the national income and providing a source of livelihood for most people (...)”1. 
According to another definition, “(…) the information society is one that uses 
various types of modern technologies for collecting, analysing and transmitting 
information. Above all, however, it has the instruments necessary to use these 
technologies, i.e. knowledge. The widespread use of technology is accompanied 
by organizational, economic and social changes that affect all spheres of human 
life and activities”2.

“The period of dynamic development of a new field began, characterized by 
numerous technological breakthroughs (transistors in the early 1950s and micro-
processors in the early 1970s) and application breakthroughs (personal computers 
in the 1970s, widespread networking in the 1990s and mobility in the first decade 
of the 21st century). The growing popularity of ICT applications has increasingly 
changed social, economic and political structures, creating the reality in which 
we currently live and which many refer to as the information society”3. Access 
to the Internet, as well as the development of communication possibilities allow 
for faster and more effective obtaining of information. “Universal access to the 

1	 K. Krzysztofek, M.S. Szczepański, Zrozumieć rozwój. Od społeczeństw tradycyjnych do 
informacyjnych, 2nd edition, Wydawnictwo Uniwersytetu Śląskiego, Katowice 2005, p. 170.

2	 Słownik innowacji, https://www.pi.gov.pl/PARP/chapter_96055.asp?soid=16E5E8C5A59F4C
A9817529305A064F5D (accessed on July 7, 2018).

3	 M. Goliński, Społeczeństwo informacyjne – geneza koncepcji i problematyka pomiaru, 
Monografie i opracowania, Szkoła Główna Handlowa, Warszawa 2011, No 580, p. 55.

https://www.pi.gov.pl/PARP/chapter_96055.asp?soid=16E5E8C5A59F4CA9817529305A064F5D
https://www.pi.gov.pl/PARP/chapter_96055.asp?soid=16E5E8C5A59F4CA9817529305A064F5D
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Internet enables communication in the social, cultural and business spheres. By 
removing time and geographic limitations, it influences the way the enterprise 
operates. In 2018, the percentage of people using the Internet amounted to 77.5%, 
i.e. by 1.6 per cent more than in the previous year, while those using it regularly (at 
least once a week) ‒ 74.8%, i.e. by 2.1 per cent more than in 2017. The percentage 
of enterprises with broadband Internet access amounted to 95.0%, while those with 
mobile Internet to 67.6%”4.

Knowledge and information

The term information, in turn, is very often used interchangeably with the term 
knowledge. Both terms are difficult to define unequivocally. Information is defined 
depending on the domain in which the concept is considered. For the purposes 
of this study, however, the definition will be provided from the point of view of 
mathematicians and computer scientists. Thus, the information “(...) is a specific 
intangible good, which, along with the economic progress and the development 
of means and forms of social communication, becomes more and more important, 
transforming the face of many traditionally organized economies in the world”5 or 
it can be understood as “(...) content taken from the outside world in the process of 
our adaptation to it and the adaptation of our senses to it”6.

The definition of the concept of knowledge is no less difficult than that of 
information, and here also depends on the approach to interpretation and the sci-
entific discipline in which this definition is created. It is true that “knowledge is 
an inherent, non-material component of our human reality”7. But what exactly is 
it? The technological concept will be discussed here8 which comes close to the 
definition of information, but on the other hand it makes possible to evaluate the 

4	 Społeczeństwo informacyjne w Polsce w 2018 r., https://stat.gov.pl/download/gfx/
portalinformacyjny/pl/defaultaktualnosci/5497/2/8/1/spoleczenstwo_informacyjne_w_
polsce_w_2018_roku.pdf (accessed on July 7, 2018).

5	 E. Niedzielska, Informatyka ekonomiczna, [in:] Economic IT, E. Niedzielska (ed.), Akademia 
Ekonomiczna we Wrocławiu, Wrocław 1998, p. 20.

6	 N. Wiener, Cybernetics or Control and Communication in the Animal and the Machine,  
The MIT Press and John Wiley & Sons, Inc, New York ‒ London 1954, p. 18.

7	 B. Stefanowicz, Informacja. Wiedza. Mądrość, vol. 66, Główny Urząd Statystyczny, 
Warszawa 2013; https://stat.gov.pl/cps/rde/xbcr/gus/OZ_Informacja_Wiedza_
Madrosc_180413.pdf (accessed on July 7, 2018).

8	 L. Panasiewicz, Kontrowersje w sprawie zarządzania wiedzą, “Ekonomika i Organizacja 
Przedsiębiorstwa”, 7, 2004, p. 46.

https://stat.gov.pl/download/gfx/portalinformacyjny/pl/defaultaktualnosci/5497/2/8/1/spoleczenstwo_informacyjne_w_polsce_w_2018_roku.pdf
https://stat.gov.pl/download/gfx/portalinformacyjny/pl/defaultaktualnosci/5497/2/8/1/spoleczenstwo_informacyjne_w_polsce_w_2018_roku.pdf
https://stat.gov.pl/download/gfx/portalinformacyjny/pl/defaultaktualnosci/5497/2/8/1/spoleczenstwo_informacyjne_w_polsce_w_2018_roku.pdf
https://stat.gov.pl/cps/rde/xbcr/gus/OZ_Informacja_Wiedza_Madrosc_180413.pdf
https://stat.gov.pl/cps/rde/xbcr/gus/OZ_Informacja_Wiedza_Madrosc_180413.pdf


relationship between these two concepts. Complex information, stored in data-
bases together with complex models allowing for its comprehensive processing 
and drawing conclusions, constitutes knowledge for the IT approach to knowledge 
management. It is knowledge expressed and having a specific representation9.

There are many breakdowns and classifications of knowledge used by organ-
izations, especially enterprises, to help manage this strategic resource. Neverthe-
less, the most popular division used in knowledge management is the division into 
explicit and tacit knowledge10.

“It is assumed that the term information generally means representing the diversity 
that characterizes the surrounding reality. The basic functions of information include: 
the ability to transfer knowledge ‒ it is its component, it is a factor determining 
our actions, it is a culture-forming, opinion-forming, motivational and educational 
element. Information is also a capital, resource and attribute of knowledge”. In con-
sidering the data-information-knowledge chain (Figure 1), what is most interesting 
from the teacher’s point of view is knowledge and its appropriate transmission11.

Figure 1.  The knowledge chain: relations between data, information and knowledge.
Source: E. Turban, J.E. Aronson, DSS and Intelligent Systems, Prentice Hall, New Jersey 2001, p. 349.

In modern economy, the importance of knowledge is constantly growing. 
Some scholars, raising its importance, refer to it as the “fourth factor of produc-
tion”12 and the basis of organizational power. Others, such as I. Nonaka and H. 
Takeuchi (creators of the concept of an organization that creates knowledge), 
went a step further, recognizing that knowledge is no longer one of the tra-
ditional elements of production (work, capital, land), but becomes the only 
production factor (resource), which determines the company’s competitiveness, 
thus giving it a chance to survive on the market in the conditions of the global 
economy13. This means the necessity to constantly develop knowledge and 

9	 Ibid.
10	 K. Perechuda, Jakościowe kreowanie wiedzy – podejście japońskie, [in:] Zarządzanie wiedzą 

w przedsiębiorstwie, K. Perechuda (ed.), PWN, Warszawa 2005, p. 45.
11	 M. Targaszewska, P. Zając, Technologie przekazywania informacji na odległość,  

http://kwasnicki.prawo.uni.wroc.pl/pliki/Targaszewska%20Zajac%20informacjie%20na%20
odlegsc.pdf (accessed on July 7, 2018).

12	 C. Sikorski, Zachowania ludzi w organizacji, PWN, Warszawa 2001, p. 274.
13	 I. Nonaka, H. Takeuchi, The Knowlegde Creating Company, Oxford University Press, New 

York 1995.
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raise its level in all entities participating in the “market game” and indicates the 
growing importance of continuous employee education. The general knowledge 
of the company is divided and located among all employees and in different 
groups. However, for it to become productive, it must be managed. In modern 
organizations, there is a need to create an appropriate knowledge management 
system14. In management theory, there are three leading models of knowledge 
management: 1) Japanese (I. Nonaka and H. Takeuchi)15, based on two catego-
ries of knowledge: tacit knowledge and formal knowledge, 2) resource model, 
known as the model of “knowledge sources” (D. Leonard-Barton), 3) process 
model ‒ extracts knowledge management processes ‒ creation, codification and 
transfer of knowledge (Figure 2).

Figure 2.  The process of creating, codifying and transferring knowledge.
Source: own study based on: T.H. Davenport, L. Prusak, Working Knowledge — How Organizations Manage What They 

Know, Harvard Business School Press, Boston 1998.

Tools supporting knowledge management

Tools supporting the knowledge management process are subject to constant 
changes and improvements. The use of modern technologies enables the creation 
of knowledge, its collection, codification and transfer of knowledge, which is help-
ful in the implementation of strategic goals adopted by organizations.

14	 E. Skrzypek, Wpływ zarządzania wiedzą na wartość firmy, [in:] Zarządzanie wartością 
przedsiębiorstwa w warunkach globalizacji, E. Urbańczyk (ed.), Wydawnictwo Naukowe 
Uniwersytetu Szczecińskiego, Szczecin 2001, p. 254.

15	 I. Nonaka, H. Takeuchi, Kreowanie wiedzy w organizacji, Euro management, 
Poltext, Warszawa 2000, p. 96.
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Tools supporting the knowledge management process are subject to constant changes and 

improvements. The use of modern technologies enables the creation of knowledge, its 

collection, codification and transfer of knowledge, which is helpful in the implementation of 

strategic goals adopted by organizations. 

In the literature on the subject, one can encounter various classifications of tools 

supporting the knowledge management process. Based on the literature review, the table 

presents a set of equal tools and methods supporting knowledge management systems in 

organizations. 

Table 1. Tools supporting knowledge management in organizations.  
Category Examples
Tools supporting communication, group 
work and communities of practice 
(communities of practice)

Groupware (project management systems), 
workflow, communication channels (e-mail, 
forum, chat, remote conferences, instant 
messaging, knowledge networks 



In the literature on the subject, one can encounter various classifications of 
tools supporting the knowledge management process. Based on the literature 
review, the table presents a set of equal tools and methods supporting knowledge 
management systems in organizations.

Table 1.  Tools supporting knowledge management in organizations.

Category Examples

Tools supporting communication, group 
work and communities of practice 
(communities of practice)

Groupware (project management systems), workflow, 
communication channels (e-mail, forum, chat, remote conferences, 
instant messaging, knowledge networks (collaborative knowledge 
network, employee knowledge network), newsletters, newsletter)

Tools supporting information resources, 
the so-called organizational memory 
(organizational memory)

Repositories (DMS — Document Management System), best 
practice databases, case bases

Administration, control and monitoring  
of knowledge management

Knowledge maps, reports on the state of resources and the 
dynamics of knowledge flow, intellectual capital and others

Remote learning tools – e-learning LMS platforms, e-learning courses, microcourses, knowlegde pills

Artificial Intelligence Tools Advanced technology algorithms — statistical, artificial 
intelligence, data mining

Source: own study based on: W.M. Grudzewski, I.K. Hejduk, Kreowanie systemów zarządzania wiedzą, pp. 26–27; S. Łobejko, 

Systemy informacyjne w zarządzaniu wiedzą i innowacją, p. 46.

In times of the pandemic, distance learning tools play a special role. This 
group of tools deals with the concept of electronic media learning. They are also 
important due to the aspect of building and measuring the competences of the 
members of the organization. Tools allowing for quick access to specific portions 
of knowledge from various devices are becoming more and more important. This 
role is played by knowledge pills.

Knowledge pills — way to transfer knowledge

One of the ways of transferring knowledge in the form of short but factual batches 
of material are knowledge pills. It is one of the latest ways of delivering educa-
tional content and achieving learning outcomes. Small fragments of knowledge 
concerning selected fragments of a wider issue are provided in a condensed form. 
Due to the need to present the most important information in an accessible way, in 
the form of teaching material, which takes no more than 3‒5 minutes to acquire, 
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the task of developing a knowledge pill becomes extremely difficult. The presented 
content should be developed in a way that facilitates the assimilation of the con-
tent contained therein, therefore the most frequently used are various forms of 
communication, including films, animations, sounds, material in the form of text, 
illustrations or charts. Knowledge pills should be available when they are needed 
most, so they should also be reproducible on commonly used devices. It involves 
technically adapting the knowledge pills to different reception modes, both on the 
computer monitor screen and smaller smartphone screens.

There are a few basic rules to keep in mind when creating knowledge pills. 
First of all, they should be short and concise, but also interesting. They should 
be designed in such a way to attract the attention of recipients exposed to a huge 
number of external stimuli. Short, 3‒5 minutes long teaching material, designed in 
a way that will be interesting, dynamic and pleasant to perceive, should meet these 
requirements. It should be remembered that not the information contained in the 
pills should facilitate understanding and acquiring knowledge about one selected 
phenomenon, technology, practical skill. They do not constitute a theoretical inter-
pretation in a given field. When creating, one should remember that the pill is to 
provide knowledge which topic is the most important, without unnecessary digres-
sions, in the shortest possible form. This is to let you learn its content the first time16.

The development of knowledge pills should respect the rules of availability17, 
and their design should be based on the principles of universal design18. Procedural 
rules relating to digital applications, in particular those made available through 
applications and websites, may be helpful. WCAG guidelines play a special role 
in relation to digital content. Web accessibility standards are established by the 
international Web Consortium (W3C for short). The first version of the guidelines 
was announced in 1999, and WCAG 2.1 has been in force since June 201819.

“Information provided in such small and accessible forms is characteristic of 
informal learning. However, along with dynamic socio-economic development, 
these elements should be introduced to formal education. The first steps in this 
direction are taken by training organizations and project initiatives. Internet 

16	 A. Laśkiewicz, Co to jest micro learning, https://ipro-elearning.com/html/partners/tech/
pigulka_wiedzy_krotko.html (accessed on June 26, 2018).

17	 Cf. Convention on the Rights of Persons with Disabilities of October 25, 2012; Act on 
spatial planning and development of March 27, 2003; Charter of the Rights of Persons with 
Disabilities, Act of July 19, 2019 on providing accessibility to people with special needs.

18	 Universal design means the design of products, environment, programs and services to 
be usable by all, as far as possible, without the need for adaptation or specialized design; 
Convention on the Rights of Persons with Disabilities of October 25, 2012.

19	 https://www.w3.org/TR/WCAG21/ (accessed on July 7, 2018).

https://ipro-elearning.com/html/partners/tech/pigulka_wiedzy_krotko.html (accessed on June 26
https://ipro-elearning.com/html/partners/tech/pigulka_wiedzy_krotko.html (accessed on June 26
https://www.w3.org/TR/WCAG21/


services that allow users to post very short messages using microblogging such as 
Twitter (tweet is a tweet ‒ sending very short messages of up to 140 characters) are 
gaining in popularity. Interest in this form of communication can be an interesting 
alternative in making contact for educational purposes”20.

Therefore, an attempt was made to check how the knowledge pill provided 
in formal education at secondary school is assessed by recipients. The study was 
conducted in the summer semester of the 2018/19 school year. Third-grade stu-
dents, mostly adults, were included in the study. The questionnaire on the prepared 
didactic material was completed by 50 out of 70 people. The questionnaire contains 
questions that allow us to check how this form of developing teaching materials is 
perceived by young people studying in the secondary school.

The developed knowledge pill concerned the preparation of the game ‒ the 
submarine, which is in line with the profile of the school. A short theoretical intro-
duction was presented and the program code was discussed step by step, together 
with the effects to be obtained. The content is a whole and allows you to quickly 
prepare one game, it contains the necessary components without overly detailed 
description of each of them.

Figure 3.  Knowledge pill, screenshot.

20	 D. Dżega, Metodyka przygotowywania kursów e-learningowych z uwzględnieniem pigułek 
wiedzy, http://www.e-edukacja.net/dziewiata/referaty/Sesja_2a_2.pdf (accessed on July 6, 2018).
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Figure 4.  Knowledge pill, screenshot.

Figure 5.  Knowledge pill, screenshot.

The respondents were asked to rewrite the knowledge pill and then answer 
a few questions. The first was about age and gender. The study covered students 
in IT classes, the majority of which are boys and the age range is 15‒19 years. 
Due to the low number of responses, the results were presented without using 
statistical methods.

In the next questions, students were asked to evaluate the teaching materials 
developed in various forms. On a scale of 1 to 5, they were to assess what form 
suits them, with 1 being the lowest and 5 the highest.



Figure 6.  Survey — evaluation of teaching materials in text form (50 answers).

Figure 7.  Survey — evaluation of teaching materials in the form of an instructional video 
(50 answers).

Figure 8.  Survey — evaluation of teaching materials in the form of a picture instruction 
(50 answers).

Figure 9.  Survey — evaluation of teaching materials in text form (50 answers).

According to the students, the best materials are in the form of an instructional 
film, while the text instruction is the least popular.

The next series of questions concerned access to teaching materials. The 
respondents assessed the possibility of accessing didactic materials all the time, 
the subsequent fragments were made available in batches at the appropriate time, 
selected by the teacher.
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Figure 10.  Survey — evaluation of teaching materials, material available at any time (50 answers).

Figure 11.  Survey — evaluation of teaching materials — material available at the appointed time 
(50 answers).

Among the respondents, the management of the teaching material by the 
teacher and the provision of relevant fragments at the appointed time was good. 
This allows the acquisition of small parts of knowledge and the progression to the 
rest of the material in a teacher-controlled manner, and at the same time relieves 
learners from organizing this process themselves. Nevertheless, the overwhelming 
majority of students found that it was better for them to have material available 
all the time. The respondents are high school students, where the teaching process 
is very organized, managed by the teacher. They have not yet had the opportunity 
to check what adult self-education is and how important a role in this process 
is self-discipline and proper time management. Teaching materials and access to 
them at all times is important and as such has been highly appreciated by them. 
However, for high school students, accessing and using materials are two different 
things. Therefore, the assessments of the respondents should be considered in 
terms of access to materials at all times, on the basis of the possibility of returning 
to them at any time, and not the possibility of self-education with all responsibility 
for this process shifted from the teacher to the student.

The next series of questions was to evaluate the work with knowledge pills. 
The respondents were to assess whether it is an easy, quick and effective way 
of acquiring knowledge. The study was about one pill of knowledge, therefore 
opinions are based on one experience. This is especially important when assessing 
the appearance of the pill ‒ not everyone liked this graphic design.



Figure 12.  Survey — evaluation of didactic materials — ease of learning (50 answers).

Figure 13.  Survey — evaluation of teaching materials — speed of knowledge acquisition 
(50 answers).

Figure 14.  Survey — evaluation of teaching materials — effectiveness of knowledge acquisition 
(50 answers).

Figure 15.  Survey — evaluation of teaching materials — the appearance of the pill (50 answers).

The respondents assessed the knowledge pill prepared for them in terms of 
effectiveness, ease and speed of acquiring knowledge. The majority of students 
assessed the knowledge pill as good, but the majority of people rated the effec-
tiveness, speed and ease of learning in this way as average. The same is true of 
assessing the appearance of the pill.

Later in the questionnaire, the students assessed how the knowledge pills were 
made available. They themselves had the opportunity to use it as part of the Google 
Classroom service. Students also have the option of using other e-learning plat-
forms where teaching materials are made available.
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Figure 16.  Survey — evaluation of teaching materials — a method of making available on the 
e-learning platform (50 answers).

Figure 17.  Survey — evaluation of teaching materials — a method of sharing in the form of open 
resources (50 answers).

Figure 18.  Survey — evaluation of didactic materials — a method of sharing on computers 
(50 answers).

Figure 19.  Survey — evaluation of teaching materials — a method of sharing on mobile devices 
(50 answers).

According to respondents, the best way to share content is the one that allows 
you to use it on your computer and mobile devices. This should come as no sur-
prise when computers and mobile devices are as natural as being able to breathe 
for young people.



Conclusions

In the information society, information seems to be the greatest value. Information 
is a component of knowledge, a factor that determines our behaviour, it is also 
an opinion-forming, culture-forming, motivational or educational factor. It is also 
a commodity, capital, resource and attribute of knowledge. Knowledge, in turn, 
can be passed on in a variety of ways. One of them is knowledge pills. Knowledge 
pills are one of the newer ways of imparting knowledge. As it turns out, it can also 
be used in the case of formal education. In this case, it can be used to develop small 
fragments, tasks to be carried out, aimed at acquiring specific skills. The material 
in the form of short tasks to be performed with instructions on how to exactly do it 
allows one to acquire specific skills.
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