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Abstract:

Cognitive technologies and artificial intelligence dynamize the development of the modern world in various
spheres. Modern man is not always aware of how often he uses this type of technology, both in everyday life and
at work. The conducted literature research has shown a growing interest in the discussed issues. The diagnostic
survey allowed the assessment of the level of familiarity with the terms "cognitive technologies" and "artificial
intelligence" in the perception of students, doctoral students and employees of a selected university. The audito-
rium survey technique was used for the research. The research shows that the distance between humans and an
intelligent robot is decreasing. A man is inclined to let intelligent robots enter even the most intimate spheres of
his life. The article contributes to filling the gap in knowledge about the perception and application of intelligent
technologies and the readiness to use them. Furthermore, it sets out further directions for research on this phe-

nomenon.
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INTRODUCTION

Artificial intelligence and cognitive technologies are terms
that have already entered the common lexicon of the
world of science, business and technology. However, they
evoke different associations in the wider society, where
they are known primarily thanks to science fiction films.
This observation mainly applies to the issue of artificial in-
telligence, even though modern man is often unaware
that he (unconsciously) uses solutions based on artificial
intelligence (Al) and cognitive technologies. Familiarity
with the term cognitive technologies is relatively less com-
mon, even though various functionalities of cognitive sys-
tems and tools are already used daily.

Cognitive technology is defined as "a field of computer sci-
ence that mimics human brain function through a variety
of means, including natural language processing, data
mining and pattern recognition" [1]. Forecasts indicate
that these technologies will be instrumental in shaping
human-technology interaction in the coming years, partic-
ularly in the areas of automation and robotics, machine

learning and IT. Cognitive technologies should be consid-
ered a subset of the broader field of artificial intelligence,
which in turn is often considered a subset of biomimetics.
Artificial intelligence research has a fairly long tradition.
On the other hand, cognitive technologies have evolved
primarily out of the Internet itself (mainly the web and the
cloud). IBM's Watson has become a symbol of cognitive
technologies. Cognitive technology has also been applied
in the Netflix streaming service, with its introduction
largely contributing to the company's spectacular success
[1]. In other approaches (definitions), cognitive technolo-
gies are a broader set that includes such subsets as artifi-
cial intelligence, advanced analytics, high-performance
computing and cyber-physical systems [2].

Cognitive technologies are extensively discussed with the
fourth industrial revolution and the development of In-
dustry 4.0 [3], as well as with modern business service so-
lutions encompassing things like Business Process Out-
sourcing (BPO), Information Technology Outsourcing
(ITO), shared service centres (SSC) and Research & Devel-
opment (R&D).
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For business and science, technical progress is both evi-
dent and comprehensible. The need for continuous devel-
opment and improvement of technological solutions,
which by definition are intended to streamline and opti-
mise industry and service processes, is strongly empha-
sised. Various industries are pinning their business suc-
cesses on the application of cognitive technologies. None-
theless, the perception of new technologies among the
public is typically varied. While young people tend to be
fascinated by technological innovations, older genera-
tions are not as proficient at using them. The gadget craze
is widespread not only in Western societies but also in
countries of the poor South, where despite the ever-pre-
sent food scarcity, people have access to state-of-the-art
mobile phones. However, many people remain generally
opposed to the progressive technologisation of individual
and social life, and the perception of people and interper-
sonal relations through the prism of technology.

LITERATURE REVIEW

Interest in issues related to the development of artificial
intelligence and cognitive technologies has recently
grown significantly. The scientific community is studying,
analysing and stimulating the development of these tech-
nologies from various perspectives. The popular Google
Scholar database shows 2,730,000 results for the search
query "Cognitive Technologies" and 3,490,000 results for
"Artificial Intelligence". However, the search query "Cog-
nitive technologies and artificial intelligence" returns
896,000 results in the above database. Data for the last 10
full years were analysed using the method of time series
analysis, consisting in examining a sequence of observa-
tions of a certain phenomenon in assumed time units.
Time series are the basis for analysing the dynamics of ob-
served, measured and analysed phenomena (Figure 1, 2).
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Fig. 1 Google Scholar data for queries "Cognitive Technolo-
gies", Artificial Intelligence", "Cognitive Technologies and Arti-
ficial Intelligence"”, taking into account the nominal values

(8 January 2022)

The data shows that scientific interest in cognitive tech-
nologies, which translates into the number of scientific
papers published, peaked in 2016, and in the case of arti-
ficial intelligence, in 2018. There are relatively fewer stud-
ies referring to both terms simultaneously in each of the
time series analysed.
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gies", Artificial Intelligence"”, "Cognitive Technologies and Arti-
ficial Intelligence" including time series (8 January 2022)

The past year (2021) was marked by a decreasing trend in
all three categories. Nonetheless, there is still interest in
this issue, especially since the Google Scholar database
contains 1,800 inventoried papers on "Cognitive Technol-
ogies", 2,160 on "Artificial Intelligence" and 1,340 for both
categories published within less than 10 days of January
2022.

The lines of the research undertaken concern manage-
ment [4, 5, 6, 7] accounting and auditing [8, 9, 10, 11], in
finance and banking [12, 13, 14, 15] social security [16],
development and economic growth [17], education [18,
19, 20, 21], cognitive engineering systems [22], ethics [23,
24, 25, 26] and neuroethics [27], labour market impact
[28, 29, 30, 31], marketing and the impact on the creation
of human needs and behaviour [32, 33, 34, 35], medicine
and health care [36, 37] natural language processing and
machine translation [38, 39] and more.

The development of cognitive technologies and artificial
intelligence is currently focused on such issues as the use
of cognitive technologies to create an artificial mind for
humanoid robots. Such an artificial mind is supposed to
be an imitation of the human mind. However, this re-
quires the implementation of mental processes related to
thinking and consciousness, and particularly, the model-
ling of cognitive and creative functions using networked
means of logical and associative information processing,
as well as neuromorphic modes of information processing
[40]. Further work is also being carried out on computing
systems [41]. The origins of interest and research in artifi-
cial intelligence and cognitive technologies can be traced
back to research conducted by specialists in the 1950s and
1960s. Examples include efforts to build a robotic arm to
explore the possibility of a digital computer interacting
with the physical world; the computer was programmed
to autonomously perform certain functions usually at-
tributed to humans, such as perceiving the world or de-
termining ways of acting [42], as well as work on program-
ming languages considering the problems of artificial in-
telligence research and simulation of cognitive processes
[43]. Yet here, too, one can find even earlier sources and
inspirations.

In contrast, there is relatively little research that directly
addresses human perception, reception and knowledge
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of modern cognitive technologies and artificial intelli-
gence. The authors undertook the present study to fill this
research gap.

RESEARCH METHODOLOGY AND ASSUMPTIONS

The researchers involved in the research process at-
tempted to investigate how the development of cognitive
technologies and artificial intelligence is perceived by the
academic community of a selected university in Ukraine.
This is part of a larger research project, under which anal-
ogous studies are planned to be conducted at selected
universities in the USA, Poland and Slovakia.

The aim of the study conducted in Ukraine was as follows:
Firstly, to determine whether the terms "cognitive tech-
nologies" and "artificial intelligence" are known in the stu-
dent/academic environment, i.e., an environment that
deals with modern technologies every day. Since cognitive
technologies have been hailed as a megatrend of modern
development, exploring this issue was crucial. The cogni-
tive technologies market is developing rapidly. Such tech-
nologies are used in customer support and HR depart-
ments, Smart City solutions, as well as other applications.
Global business software manufacturers vow to introduce
new cognitive technology-driven solutions into the prod-
ucts they offer. The global market for smart solutions is
growing rapidly. According to Transparency Market Re-
search, the cognitive business solutions market is esti-
mated to reach USD 5 billion by 2022 [44]. The develop-
ment of cognitive technologies is also visible in the indus-
try sector.

Secondly, to determine the attitudes of the students and
staff of the studied university towards such solutions
based on artificial intelligence and cognitive technologies.
To carry out the study, a survey questionnaire prepared
by one of the authors was used in combination with the
random survey technique commonly used in the social sci-
ences, which, unlike other survey techniques used in the
quantitative method, offers the possibility of achieving a
nearly 100% completed survey return rate. The research-
ers ensured the full anonymity of the respondents by al-
lowing them to drop their surveys into a special closed
urn. The time needed to complete the survey question-
naire was less than 20 minutes. A total of 700 staff mem-
bers and full-time students and doctoral students of the
studied university took part in the survey. A non-probabil-
istic method of selecting the research sample was used —
purposeful selection. The research was conducted among
selected groups of students and doctoral students from all
fields of study available at the university, including among
foreign students from Afghanistan, Angola, Anguilla, Azer-
baijan, Bangladesh, Brazil, Congo, Democratic Republic of
Congo, Ecuador, Ethiopia, Finland, Gaza Strip, Ghana, In-
dia, Iran, Iraq, Ireland, Israel, Jordan, Kenya, Lebanon,
Libya, Mongolia, Morocco, Nigeria, Pakistan, Rwanda,
South Africa, Zimbabwe, Sudan, Sweden, Syrian Arab Re-
public, Tunisia, Turkey, Turkmenistan, Uganda, Egypt,
Tanzania, United States of America, Uzbekistan, Yemen,
Zambia. The surveyed group of university employees and

foreign students did not constitute a statistically signifi-
cant research sample.
The initial phase of the research process involved formu-
lating research questions, research conceptualisation and
operationalisation, as well as selecting research methods
and tools. In line with the premise of such papers, the re-
search was carried out based on the scientific method,
aiming to investigate the truth and ensure its proper con-
ceptual presentation.

The following research questions were posed in the study:

—  Aretheterms "cognitive technologies" and "artificial
intelligence" widely known among respondents?

—  How much interest do individual respondents have
in using the capabilities (present and hypothetical)
of artificial intelligence and cognitive technologies?

Once the individual data were collected, the data were ag-

gregated. The study conducted was designed as a pilot

study. Pilot studies are used when a phenomenon or
mechanism characteristic for a certain community is rela-
tively unknown and are carried out on a small scale, to be
followed by a study on a representative sample. The re-
search tool was also piloted before the start of the study,
which made it possible to refine the original questions.

Respondents could complete the survey questionnaire ei-

ther in Ukrainian or in English, and as such, the survey was

effectively conducted in two languages.

RESULTS

The study involved 700 respondents, including 348
women and 352 men. Figure 3 shows the age ranges of
the respondents.
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Fig. 3 Respondents broken down by age and gender

In the 18-30 age range, women mostly responded that
they had encountered the term "cognitive technology".
There were more positive answers in the 31-60 age range,
with 171 women declaring that they had come across the
term "cognitive technology". In contrast, most men (222)
stated that they had never encountered this term. Only in
the 61+ age range did fewer women declare that they
were familiar with this term; however, this was not a sta-
tistically significant sample, as this respondent group in-
cluded only 30 people. The results regarding familiarity
with the term cognitive technologies are quite surprising
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and to some extent challenge the established stereotypes
that tend to attribute knowledge of modern technologies
and technological innovations to men.

Attempts by respondents to define this concept were un-
successful. The conclusion is that although respondents
have encountered the term, they do not know what it
means. This applies to both men and women.

The results in terms of encountering the term "artificial
intelligence" are quite different. Most respondents
claimed that they had encountered this term, which is
hardly surprising given the enormous popularity of sci-
ence fiction films that have brought it into the main-
stream. Across every age group surveyed, respondents
mostly stated that they knew this term. Figure 4 shows
the response results.
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Fig. 4 Question: Have you ever come across the term "artificial
intelligence"?

Nonetheless, there were few attempts to define the term
"artificial intelligence", with as many as 657 people failing
to answer. Examples of definitions of this term provided
by the respondents are as follows: "the use of computers
to understand human intelligence and perform human
functions"; "the ability of intelligent systems to perform
creative functions that have traditionally been considered
the prerogative of humans"; "intelligence is created using
software and computer code"; "machines with mental
abilities close to those of a human; "a computer system or
working with the ability to think like a person"; "intelli-
gence is created by a human but is capable of functioning

independently"; "a written program with a grid of instruc-
tions for dealing with various conditions"; "a program that
contains instructions for dealing with certain situations";
"robots that can act like humans". Although the interpre-
tations provided by the respondents are imprecise, they
are somewhat reflective of the primary characteristics of
artificial intelligence.

When asked "Would you like to have an artificial intelli-
gence-equipped robot at home?", respondents answered
in the affirmative. They could select more than one from
among the multiple-choice answers (results do not add up
to 100%). Table 1 shows the responses.

Table 1

Answers to the question "Would you like to have an artificial
intelligence-equipped robot with the characteristics defined
below at home?"

F F F M| M M Total
A robot that can | 18- | 31- 61+ 18- | 31- 61+ quantity/
30 | 60 30 | 60 percentage
1. Read your 34 |184| - |11 |167| 1 |397/56.7%
mood
2. Read your 0
thoughts 22| 55| 1 |11 |98 | 6 |193/27.6%

3. Read your non-
verbal cues (e.g.
facial expressions,
gestures)

36 [168| 2 | 17 |172| 4 | 399/57%

4. Read and ana-
lyse your biomedi-
cal parameters
(e.g. body temper-
ature, blood pres-
sure, pulse)

52 [112| 6 |29 |168| 9 |376/53.7%

5. Read and ana-
lyse your biomedi-
cal parameters
and call for medi-
cal assistance if
necessary

6. Respond to and
follow yourverbal | 39 | 96 | 6 | 30 [198| 6 |375/53.6%
commands

7. Recognise and
meet your emo- 30 (179 4 |14 |98 | 4 329/47%
tional needs

8. Recognise and
meet your inti-
mate (sexual)
needs

9. Balance and su-

48 |112| 4 | 28 [132| 4 |328/46.9%

21166 | 1 |27 |132| 4 |251/35.9%

35 |103| - |24 |86 | 7 |255/36.4%

pervise your diet

Of the proposed multiple-choice answers, the reading of
thoughts proved the least popular (2), with fewer than
30% of respondents choosing this answer. For answers 1,
3, 4 and 6, the results show more than 50% positive re-
sponses. Further, the positive response rate oscillated
around 47% in the case of the answer concerning the
reading and analysing of biomedical parameters and sum-
moning medical assistance. This also applied to the func-
tion enabling the recognition and meeting of emotional
needs. For other answers, the positive response rates
were slightly above 35% (8, 9). To some extent, the re-
search makes it possible to conclude about the respond-
ents' needs and emotional state. Nonetheless, no clear
answer can be given whether the interest of humans in
interacting with intelligent robots is meant to compensate
for the lack of such interactions with other humans. It is
worth conducting research on a representative sample in
this respect. The pilot study conducted sets out further in-
teresting research lines.
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CONCLUSION

Analysis of the research conducted revealed that the term
"cognitive technology" was not widely known among re-
spondents (research question 1). There were also signifi-
cant differences by gender in the 31-60 age range (cf. Fig.
2). The development of cognitive technologies and their
various functionalities is bound to require more and more
specialists, capable of skillfully handling the functionalities
offered by such technologies. Yet this fact alone does not
make it possible to deduce whether the term itself will be-
come widespread and comprehensible to the public. The
evolving labour market driven by the development of cog-
nitive technologies will require proper education pro-
grammes in this field, combining technical and IT issues
with social sciences and humanities. Such education
should take into account ethical contexts [45, 46] and
stimulate innovation [47, 48] by using innovative educa-
tional methods. Ethical issues are particularly important
the inappropriate use of modern technologies can have
certain negative consequences for society. Therefore,
there is a need to disseminate models of proper responsi-
ble behavior and the use of these technologies for the
benefit of people and increasing their quality of life. In the
process of ethical education, character traits such as pru-
dence (prudence), caution and responsibility should be
shaped as well-established human inclinations to act fol-
lowing the ethical good [46].

The study population found the term "artificial intelli-
gence" more recognisable (research question 1). There
were no statistically significant differences by gender in
the responses.

The research revealed a strong interest in using the capa-
bilities (functionality) of artificial intelligence and cogni-
tive technologies (research question 2) among respond-
ents. The most frequently selected answers were 1, 3, 4
and 6 (see Table 1). Responses in respect to items 7 and 8
may prove an interesting area for further research (see
Table 1). As of today, interactions between humans and
intelligent machines (robots equipped with artificial intel-
ligence solutions) arouse the interest of researchers in
various scientific disciplines, including philosophy, psy-
chology, sociological sciences, linguistics, social communi-
cation and media sciences, management and quality sci-
ences, legal sciences, economics and finance, as well as
computer science. Interdisciplinary approaches are bound
to enable better recognition of the complexity of such in-
teractions. There is no doubt that the distance between
humans and intelligent robots is narrowing. Research
show that man is willing to let intelligent robots enter
even the most intimate spheres of his life.

REFERENCES

[1]  https://www.techopedia.com/definition/32482/cogni-
tive-technology (accessed: January 05, 2022).

[2] G.Eliaand A. Margherita. , A conceptual framework for the
cognitive enterprise: pillars, maturity, value drivers”. Tech-
nology Analysis and Strategic Management, 2021.
https://doi.org/10.1080/09537325.2021.1901874

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

(14]

[15]

J.C. Hollowell, B. Kollar, J. Vrbka and E. Kovalova. ,,Cogni-
tive Decision-Making Algorithms for Sustainable Manufac-
turing Processes in Industry 4.0: Networked, Smart, and
Responsive Devices”. Economics. Management and Finan-
cial Markets, 14 (4), 2019. pp. 9-15.

I. Irtyshcheva, A. Sukhostavets, V. Falovych, O. Kovbasa, O.
Liashok and E. Kolesnik. ,,Modelling the Innovative Com-
petitiveness of an Enterprise with a Change in Investment
Provision. Studies of Applied Economics”, 39 (5), 2021.
http://doi.org/10.25115/eea.v39i5.5041

V. Tkachenko, A. Kuzior and A. Kwilinski. ,Introduction of
artificial intelligence tools into the training methods of en-
trepreneurship activities”. Journal of Entrepreneurship Ed-
ucation, 22(6), 2019. pp. 1-10. Retrieved from
https://www.abacademies.org/articles/Introduction-of-
artificialintelligence-tools-1528-2651-22-6-477 .pdf

A. Kwilinski, J. Polcyn, K. Pajgk and S. Stepien. ,Implemen-
tation of Cognitive Technologies in the Process of Joint
Project Activities: Methodological Aspect”. Proceedings of
the 2021 VIII International Scientific Conference Determi-
nants of Regional Development, No 2, Pila 21-22 October
2021.

A. Kwilinski and A. Kuzior. , Cognitive technologies in the
management and formation of directions of the priority
development of industrial enterprises”, Management Sys-
tems in Production Engineering, 28(2), 2020. pp. 133-138.
H. Issa, T. Ting Sun and M. A. Vasarhelyi. ,,Research Ideas
for Artificial Intelligence in Auditing: The Formalization of
Audit and Workforce Supplementation”. Journal of Emerg-
ing Technologies in Accounting, 13 (2), 2016. pp. 1-20.
https://doi.org/10.2308/jeta-10511

J. Kokina and T.H. Davenport. ,The Emergence of Artificial
Intelligence: How Automation is Changing Auditing”. Jour-
nal of Emerging Technologies in Accounting, 14 (1), 2017.
pp. 115-122. https://doi.org/10.2308/jeta-51730

A. Kwilinski. ,Implementation of blockchain technology in
accounting sphere”. Academy of Accounting and Financial
Studies Journal, 23(2), 2019. pp. 1-6.

K. Omoteso. , The application of artificial intelligence in au-
diting: Looking back to the Future”. Expert Systems with
Applications, 39 (9), 2012. pp. 8490-8495.
https://doi.org/10.1016/j.eswa.2012.01.098

M.A. Pérez-Juarez, J.M. Aguiar-Pérez, M. Alonso-Felipe, J.
Del-Pozo-Veldzquez, S. Rozada-Raneros and M. Barrio-
Conde. ,Exploring the Possibilities of Artificial Intelligence
and Big Data Techniques to Enhance Gamified Financial
Services”. In: Next-Generation Applications and Imple-
mentations of Gamification Systems, 2022. pp. 187-204.
https://doi.org/10.4018/978-1-7998-8089-9.ch010

G.D.B. Swankie and D. Broby. ,,Examining the Impact of Ar-
tificial Intelligence on the Evaluation of Banking Risk”. Pre-
print/Working Paper. University of Strathclyde, Glasgow
2019. https://strathprints.strath.ac.uk/70815/1/Swankie_
Broby 2019 _Examining_the_impact_of_artificial_intelli-
gence_on_the_evaluation_of_banking_risk.pdf

N. Dhanda. ,,Cryptocurrency and Blockchain: The Future of
a Global Banking System”. In: Regulatory Aspects of Artifi-
cial Intelligence on Blockchain, 2022. pp. 181-204.
https://doi.org/10.4018/978-1-7998-7927-5.ch009

S.V. Jaiwant. ,Artificial Intelligence and Personalized Bank-
ing”. In: Handbook of Research on Innovative Manage-
ment Using Al in Industry 5.0, 2022. pp. 74-87.
https://doi.org/10.4018/978-1-7998-8497-2.ch005



114 Management Systems in Production Engineering 2022, Volume 30, Issue 2
[16] A. Kwilinski, V. Tkachenko and A. Kuzior. , Transparent cog- [30] N. Hamaguchi and K. Kondo. ,,Regional Employment and
nitive technologies to ensure sustainable society develop- Artificial Intelligence in Japan”. RIETI Discussion Paper Se-
ment”. Journal of Security and Sustainability Issues, 9(2), ries 18-E-032, 2018.
2019). pp. 561-570. [31] C. Mele, T.R. Spena, V. Kaartemo and M.L. Marzullo.
http://doi.org/10.9770/jssi.2019.9.2(15) »Smart nudging: How cognitive technologies enable choice
[17] M. Udell, V. Stehel, T. Kliestik, J. KlieStikova and P. Durana. architectures for value co-creation”. Journal of Business
,Towards a Smart Automated Society: Cognitive Technol- Research, 129, 2021. pp. 949-960.
ogies, Knowledge Production, and Economic Growth. Eco- https://doi.org/10.1016/j.jbusres.2020.09.004
nomics”, Management, and Financial Markets, 14(1), [32] T. Walsh. ,Expert and Non-expert Opinion About Techno-
2019. pp. 44-49. logical Unemployment”. Int. J. Autom. Comput., 15, 2019.
[18] M. Ciolacu, A. F. Tehrani, L. Binder and P.M. Svasta. ,Edu- pp. 637-642. https://doi.org/10.1007/s11633-018-1127-x
cation 4.0 — Artificial Intelligence Assisted Higher Educa- [33] D. Desai. ,Hyper-Personalization: An Al-Enabled Personal-
tion: Early recognition System with Machine Learning to ization for Customer-Centric Marketing”. In: Adoption and
support Students' Success”. 2018 IEEE 24t International Implementation of Al in Customer Relationship Manage-
Symposium for Design and Technology in Electronic Pack- ment, 2022. pp. 40-53. https://doi.org/10.4018/978-1-
aging (SIITME), 2018). pp. 23-30. https://doi.org/10.1109/ 7998-7959-6.ch003
SIITME.2018.8599203. [34] S. Dixit. , Artifical Intelligence and CRM: A Case of Telecom
[19] N. Nenkov, Y. Dyachenko, M.P.G. Bondarenko and V. Industry”. In: Adoption and Implementation of Al in Cus-
Pustovit. , Intelligent and Cognitive Technologies in Educa- tomer Relationship Management, 2022. pp. 92-114.
tion of International Economic Relations Students and Hu- https://doi.org/10.4018/978-1-7998-7959-6.ch006
man Resource Development: Methodology in Language [35] A.Kuzior, A. Lobanova. ,Tools of information and commu-
Teaching and Distance Learning”. European Journal of Sus- nication technologies in ecological marketing under condi-
tainable Development, 6(4), 2017, 353. tions of sustainable development in industrial egions
https://doi.org/10.14207/ejsd.2017.v6n4p353 (through examples of Poland and Ukraine)”. Journal of Risk
[20] O. Markova, S. Semerikov, M. Popel. ,CoCalc as a learning and  Financial Management, vol. 13(10), 238.
tool for neural network simulation in the special course https://doi.org/10.3390/jrfm13100238
Foundations of mathematic informatics”. CEUR Workshop [36] S.A. Bini. ,Artificial Intelligence, Machine Learning, Deep
Proceedings, 2104, 2018. pp. 388-403. Learning, and Cognitive Computing: What Do These Terms
[21] N.H. Ubaidullah, Z. Mohamed, J. Hamid, S. Sulaiman and Mean and How Will They Impact Health Care?” The Journal
R.L. Yussof. ,Improving novice students’ computational of Arthroplasty, 33 (8), 2018. pp. 2358-2361.
thinking skills by problem-solving and metacognitive tech- https://doi.org/10.1016/j.arth.2018.02.067
niques”. International Journal of Learning, Teaching and [37] J. Olczak, N. Fahlberg, A. Maki, A.S. Razavian, A. Jilert, A.
Educational Research 20(6), 2021. pp. 88-108. Stark, O. Skéldenberg. and M. Gordon. ,Artificial intelli-
https://doi.org/10.26803/1JLTER.20.6.5 gence for analyzing orthopedic trauma radiographs”. Acta
[22] P. Fobel and A. Kuzior. ,The future (Industry 4.0) is closer Orthopaedica, 88(6), 2017. pp. 581-586.
than we think. Will it also be ethical?” AIP Conference Pro- https://doi.org/10.1080/17453674.2017.1344459
ceedings, 2019, 2186, 080003. [38] A. Kuzior and K. Postrzednik-Lotko. ,Natural language and
https://doi.org/10.1063/1.5137987 gettering of information”. In: Khalid S. Soliman (Ed.), Pro-
[23] B.Hofmann. ,Toward a Method for Exposing and Elucidat- ceedings of the 36t International Business Information
ing Ethical Issues with Human Cognitive Enhancement Management Association (IBIMA), 2020. pp. 13479-13486.
Technologies”. Sci Eng Ethics, 23, 2017. pp. 413-429. [39] K. Postrzednik-Lotko. ,Analysis and synthesis of natural
https://doi.org/10.1007/s11948-016-9791-0 languages”, Tygiel, Lublin 2021.
[24] A. Kuzior. Applied ethics, Tygiel, Lublin 2021. [40] L.A. Stankevich. ,Cognitive Technologies and Artificial
[25] I. Munoko, H.L. Brown-Liburd and M. Vasarhelyi. , The Eth- Mind for Humanoid Robots”. Studies in Computational In-
ical Implications of Using Artificial Intelligence in Auditing”. telligence, 1008 Scl, 2022. pp. 3-8.
J. Bus. Ethics, 167, 2020. pp. 209-234. https://doi.org/10.1007/978-3-030-91581-0_1
https://doi.org/10.1007/s10551-019-04407-1 [41] A.K. Noor. ,Potential of Cognitive Computing and Cogni-
[26] L. Sijing and W. Lan. ,Artificial Intelligence Education Ethi- tive Systems”. Open Eng., 5, 2015. pp. 75-88.
cal Problems and Solutions”. 2018 13t International Con- https://doi.org/10.1515/eng-2015-0008
ference on Computer Science & Education (ICCSE), 2018. [42] H.A. Ernst. ,MH-1, a computer-operated mechanical
pp. 1-5. https://doi.org/10.1109/ICCSE.2018.8468773. hand”. AFIPS Proceedings — 1962 Spring Joint Computer
[27] J.H. Heinrichs. ,Neuroethics, Cognitive Technologies and Conference, AFIPS, 1962, 142886, pp. 39-50.
the Extended Mind Perspective. Neuroethics”, 14, 2021. https://doi.org/10.1145/1460833.1460839
pp. 59-72. https://doi.org/10.1007/s12152-018-9365-8 [43] A. Newell. ,Documentation of IPL-V. Communications of
[28] F.M.Fossenand A. Sorgner. ,,New Digital Technologies and the ACM, 6 (3), 1963. pp. 86-89.
Heterogeneous Employment and Wage Dynamics in the https://doi.org/10.1145/366274.366296
United States: Evidence from Individual-Level Data”. IZA [44] https://www.benchmark.pl/aktualnosci/technologie-kog-
Discussion Paper, 12242, 20109. nitywne-staja-sie-megatrendem.html
http://dx.doi.org/10.2139/ssrn.3390231 [45] A. Kuzior, W. Grebski, O. Lyulyov. ,Rola etyki w ksztatceniu
[29] M.R. Frank, D. Autor, J.E. Bessen, E. Brynjolfsson, M. Ce- inzynierow”. Etyka Biznesu i ZréwnowaZony Rozwdj 1,
brian, D.J. Deming, M. Feldman, M. Groh, J. Lobo, E. Moro, 2019, pp. 16-28.
D. Wang, H. Youn and I. Rahwan. ,Toward understanding [46] A. Kuzior and J. Zozul'ak. ,Adaptation of the Idea of

the impact of artificial intelligence on labor”. Proceedings
of the National Academy of Sciences, 116 (14), 2019. pp.
6531-6539. https://doi.org/10.1073/pnas.1900949116

Phronesis in Contemporary Approach to Innovation”.
Management Systems in Production Engineering, 27(2),
2019. pp. 84-87. https://doi.org/10.1515/mspe-2019-
0014



A. KUZIOR, A. KWILINSKI — Cognitive Technologies and Artificial Intelligence...

115

[47] M. Grebski. Mobility of the Workforce and Its Influence on
Innovativeness Comparative Analysis of the United States
and Poland). Production Engineering Archives, 27(4), 2021.
pp. 272-276.

[48] M. Grebski and W. Grebski. Project-based approach to en-
gineering technology education. Production Engineering
Archives, 25 (25), 2019. pp. 56-59.

Aleksandra Kuzior

ORCID ID: 0000-0001-9764-5320

Silesian University of Technology

Faculty of Organization and Management
26-28, Roosevelta Street, 41-800 Zabrze, Poland
e-mail: aleksandra.kuzior@polsl.pl

Aleksy Kwilinski

ORCID ID: 0000-0001-6318-4001

The London Academy of Science and Business

120, Baker Street, London, W1U 6TU, United Kingdom
Sumy State University, Department of Marketing,
40007 Sumy, Ukraine

e-mail: a.kwilinski@london-asb.co.uk



