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A B S T RAC T

Critical thinking is the necessary competence for the processes of cognition, 
decision‑making, and taking‑action by managers. Its importance is increas-
ing as fast, and relatively easy access to information of different quality and 
importance in terms of its possible impact can lead to decision paralysis or 
cognitive dissonance or result in an easier manipulation and influence. The 
article includes the essential aspects of critical thinking and the possibilities of 
developing and improving critical thinking in preparing students to be good 
leaders in the future.
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S T R E S Z C Z E N I E

Myślenie krytyczne jako podstawowa kompetencja dla liderów XXI wieku 

Myślenie krytyczne stanowi niezbędną kompetencję w  procesach poznaw-
czych, podejmowaniu decyzji i  działaniach menedżerów. Jego znaczenie 
szybko rośnie, zaś relatywnie łatwy dostęp do informacji o  różnej jakości 
i znaczeniu pod względem ich ewentualnych implikacji może prowadzić do 
paraliżu decyzyjnego, dysonansu poznawczego lub skutkować większą podat-
nością na manipulację. Artykuł omawia istotne aspekty myślenia krytycznego 
oraz możliwości rozwijania i doskonalenia myślenia krytycznego w przygoto-
waniu studentów do bycia dobrymi liderami w przyszłości.
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Introduction

As a theoretical basis for the management of education and andragogy, it is 
necessary to deal with educational organisations’ management strategies 
and pay attention to staff development approaches (Tureckiová, 2018). 
One of the criteria for university graduates’ readiness to work in a profes-
sional environment is transferable competencies. These are competencies 
with broad applicability to the labour market. The most critical required 
competencies of Czech employers across industries are communication 
skills, identification and problem solving, the ability to take responsibility, 
independent decision‑making, and creative, flexible thinking and acting 
(Paulovčáková, 2018).
 In addition to these competencies, we consider critical thinking neces-
sary for the current corporate and business environment, which forms the 
basis of managers’ professionalism. As part of the conception of models of 
education and development of managers, it is essential to continually dis-
cover, explore, and verify methods that will lead to professional mastery 
development and support. An essential aspect of professional mastery is 
critical thinking. The issue of cognition, thinking, and decision‑making of 
managers is a topic we have been dealing with for a long time. The output 
is Cognitive Management, as a theoretical and methodological concept.
 Cognitive management responds to changes in the current corporate 
and business environment requirements, which relate primarily to pro-
fessional managers and entrepreneurs’ knowledge, decision‑making, and 
actions. It focuses mainly on phenomena, relationships and processes 
related to the thinking, cognition, decision‑making and actions of peo-
ple and human systems in a dynamically changing, complex environment 
with a higher risk of accidental, unexpected, nonlinear and asymmetric 
phenomena, relationships and processes (Ambrozová et al., 2016).
 Cognitive management is also a part of the curriculum at NEWTON 
College. Students complete a course of Cognitive Management, which is 
built as a transdisciplinary environment, created by organising concepts, 
models, modules, principles and methods that cultivate the mind, cog-
nitive processes and relationships of the individual and human system 
to the internal and external environment. It primarily focuses on human 
cognition, thinking, decision‑making and action. The Con‑natural Man-
agement Approach concept focuses on identifying and developing peo-
ple’s natural potentials, where critical thinking plays an important role, 
which is a necessary competence for the current environment, referred to 
as Industry 4.0.
 In the first part of the paper, we focus on the characteristics and require-
ments of the current environment, which is significantly influenced by 
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technologies that determine cognition, decision‑making and, last but not 
least, people and human systems management. The second part discusses 
different perspectives on critical thinking, which we perceive as a core com-
petency of professional managers for the 21st century. In conclusion, we 
bring some considerations and suggestions for developing critical thinking 
in managers current education and training. 

Characteristics and requirements 
of the current environment

The current environment in which we live, work, do business, educate, 
etc., is called Industry 4.0. New technologies affect the overall way of life 
and affect significantly in all areas (Lu, 2017). Although it is called Indus-
try 4.0, it is not just the industry itself, but it affects all areas of life, security, 
education, the legal framework, science and research, the labour market, 
etc. This environment brings new challenges (Prisecaru, 2017) and new 
requirements for managers and leaders – competencies for industry 4.0. 
(Hecklau et al., 2017).
 Staying in the digital world and the consequences of the growth of 
technology brings with it several changes not only in the field of cogni-
tion and decision‑making (Ullrich et al., 2018) but also in the field of 
social relations and leadership and areas of education (Veteška, 2019). 
Related to this is that we are increasingly deluged with information of var-
ious kinds, which creates “information smog” (Veber, 2018). Educators 
face the question of how to modify their programs and forms of educa-
tion usefully (Grabowska, 2018). Adapting education to the current envi-
ronment’s requirements is due to the digitisation and use of modern and 
sophisticated communication and information technologies, characterised 
by a specific structure. On the other hand, it has a higher rate of particular 
and specific tasks, which develop very dynamically and are very complex.
 Development trends of the characteristics of the current environment 
emphasise three change areas that need to be reflected, not only in the 
training of future managers:

1. The field of technologies, their development and application mai-
nly concerns the technology of information. It significantly affects 
how people and groups (teams) or the organisational environ-
ment (companies, societies) get to know, think and make decisions. 
The dependence of individuals and human systems, corporations 
and institutions on technologies and communication systems is 
deepening.
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2. The area of relations and their development mainly affects social 
relations. Social relations are influenced by the growth of media-
ted, indirect communication as well as mediated (remote, indirect) 
socialisation, also with all the positive and negative effects for indi-
viduals and any social (human) system. 

3. The field of thinking, cognition and information is related to the 
excess of information. The fierce urgency of modern communica-
tion and information technologies variants often leads to resigna-
tion to a mental condition or cognitive efforts to create knowledge 
and understanding. There is a growing tendency to rely on fiction 
and have the skills or ability to “acquire” information and knowl‑
edge. It gradually leads to cognitive desensitisation (Cejpek, 2008), 
which can, in terms of critical thinking, result in cognitive demen-
tia (Spitzer, 2014).

From critical thinking, the area of thinking, cognition, and information is 
essential, mainly concerning the digitisation of data, information, knowl-
edge, processing, and conversion into binary code. It leads to an increase 
in the importance of binary logic (Durand, 2012). Much of the informa-
tion, knowledge, and experience that we would also acquire or encounter 
through the natural processes of their creation (not just searching, con-
suming, or combining) remains “hidden,” that is, outside the conscious-
ness of the individual. The consequences can then be as follows:
• The need to adapt thinking to the type of logic and structure of the 

artificial environment and technologies based on artificial intelligence.
• Combination of knowledge at the expense of their thinking, research 

and testing of their validity. 
• Mental rigidity or “laziness” and digital dementia in the sense of limi-

ting and narrowing mental and cognitive potentials due to the prefe-
rence for knowledge consumption over its creation (Ullrich et al., 2019).

We consider three dominant areas of quality requirements and professional 
managers and leaders’ potentials in this context. The first area focuses on 
proactivity in cognition, thinking and decision making. The second area 
is information sharing and knowledge creation for decision‑making and 
negotiations and works with information networks. The third area is the 
creation, organisation and management of human relationships and pro-
cesses between human systems as a whole and their external environment.
 Managers operating in the current environment must solve both ana-
lytical, linear and direct problems, where the procedure is algorithmic. 
The result is repeatable as far as possible, and heuristics, in terms of prob-
lems with a higher degree of complexity of relationships and influences. 
Even the potential outcome is difficult to estimate. In this context, critical 
thinking and mental mobility prove to be essential competencies.
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Critical thinking – the core competence of leaders 
in the 21st century

The importance of critical thinking for cognition, correct decision‑making 
and effective action in challenging, complex and dynamically changing 
conditions is currently growing. These reasons include the quantity and 
availability of information and its timeliness, reliability, and validity.
 Critical thinking is described as a critical competence for the 21st cen-
tury. It is an essential skill that needs to be addressed in education and 
training systems, specifically in higher education settings, whatever their 
focus (Knap‑Stefaniuk & Karna, 2016; 2018). Its importance is growing 
significantly at present, when quick and relatively easy access to informa-
tion of different quality and different strengths in terms of possible influ-
ence can lead on the one hand to decision paralysis (Ludwig, 2013), on 
the other hand, to cognitive dissonance (Tavris & Aronson, 2012), conse-
quently easier manipulation and influence (Nazare‑Aga, 2012; Cialdini, 
2012). Critical thinking is considered the highest level of mental activity. 
It allows us to make useful decisions and plan the next steps (Seyithan, 
2015). Critical thinking is a skill as well as a process (Facione, 2011).
 Critical thinking can be viewed from different angles. In the broadest 
sense, critical thinking can be defined as careful and judicious decisions 
about whether to accept, reject, or abandon a statement with some degree 
of certainty. Critical thinking presupposes understanding information, 
grasping an idea and examining it thoroughly, comparing it with other 
opinions and what we already know about the problem, and resulting in 
an opinion and responsibility. Critical thinking examines assumptions, 
identifies hidden values, evaluates evidence, and assesses conclusions. It 
includes the ability to investigate a  problem, question, or situation and 
integrates all available information to reach a decision or test a hypothesis 
(Koukolík, 2013).
 Scriven and Paul (2003) define critical thinking as an intellectually dis-
ciplined, active analysis, synthesis, and evaluation process. Information is 
gathered or obtained through observation, experience, reflection, or com-
munication. They emphasise that critical thinking is a learned skill, not 
random. It is methodical and thoughtful. Paul and Elder (2006) empha-
sise an individual’s mental activity, that is, a way of thinking about any 
object, content, or problem in which the individual improves the quality of 
their thinking by deftly applying his or her thinking. They emphasise the 
importance of asking questions correctly, gathering necessary information, 
testing and properly substantiating conclusions and solutions, thinking 
openly, focusing, recognising and assessing one’s assumptions and practi-
cal consequences (Ambrozová et al., 2017).
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 Critical thinking is independent thinking. Purely individual, non‑trans-
ferable. It is related to the ownership and authorship of ideas. It is about 
the feeling of freedom to think for oneself, conscious independence. Gain-
ing information is the starting point, not the goal of critical thinking. In 
this sense, thinking about the ability to use the information and experience 
gained is critical. Critical thinking begins with questions and problems to 
be solved. It is about curiosity, the ability to see, perceive and actively solve 
problems. Critical thinking is based on reasonable arguments. Good argu-
ments admit that there may be counter‑arguments, different‑angle views. 
Critical thinking is thinking in society. Ideas are verified and refined as we 
share them with others.
 Critical thinking is mobile, as K.R. Hammond (2000) showed in the 
cognitive continuum model. The cognitive continuum’s central concept 
is quasi‑rationality (Kostroň, 1997), adequately representing analysis and 
intuition, as modalities of cognition ways, for a specific situation and task.
 From the cognitive management perspective, we perceive human 
mental mobility as a necessary part of critical thinking. Mental mobility 
depends on the movement of the mind. It allows the thinking process to 
be better applied in linear problems and heuristics or tasks requiring deci-
sion‑making under uncertainty, permanent changes and transition or due 
to random processes, etc.
 The mind’s movement enables differentiation, cognition, decisions, 
and action. “Mental movement” creates the conditions for arising differ-
ences and the distinction between real and possible, full and empty, con-
crete and abstract, etc. Mental mobility is primarily related to the cognitive 
continuum concepts and cognitive dissonance and concerns mobility in 
the internal and external environment or their relationship.
 Mental mobility characterises thinking in terms of creating knowledge 
for decision‑making and acting in the process of fulfilling the task and 
its most effective management in the least energy‑intensive way. Mental 
mobility concerns critical thinking, ways and cognition methods for deci-
sion‑making and acting, and includes in particular:
• Mobility on the cognitive continuum from predominantly analytical 

to predominantly intuitive (Kostroň, 1997; Hammond, 2000; Kahne-
man, 2012).

• Mobility applies an adequate cognitive model and reasoning for cor-
rect decision‑making and effective action in complex and dynami-
cally changing conditions, relative relationships and circumstances of 
task situations.– Mobility between factual, concrete and abstract (e.g., 
solving heuristic type problems), and mobility between direct deci-
sion‑making and action (in a  specific situation) and systemic acting 
(process, algorithmic, mediated decision‑making and management).
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 In the context of the above, it is clear that developing and cultivating 
mental mobility and critical thinking is and will be an essential issue in the 
education systems involved in the preparation of managers.

Critical thinking development in the processes 
of leaders education and training

The core of managers’ education and development processes is learning 
and change, which can be characterised as a  change in the individual’s 
thinking and possible actions resulting from experience. This concept 
draws attention to important facts. In the learning process, the individ-
ual changes. This change occurs in the mind as a  result of experience. 
The change will be reflected in potential action. Although a change has 
occurred in an individual, it is a  change in potential, internal quality, 
reflected in the situation, in solving a specific task, effective decision‑mak-
ing, and correct action.
 In the training of professional managers, we emphasise the following 
essential aspects. The first aspect is expertise, specialisation, i.e. something 
that can be considered expertise or personal mastery of the profession. The 
second is the aspect of social relationship, based on the fact that the pro-
fessional acts as a member of the human system and in specific cases he 
manages it, i.e. acts as a manager or, situationally, as a leader. These two 
aspects are complemented and completed by the third aspect: the cultiva-
tion and development of critical thinking. However, it is not just about 
mastering the critical thinking algorithm but also applying the opinions 
gained through critical thinking to professional and everyday life situa-
tions (Seyithan, 2015).
 The professional managers training, emphasising the development of 
competencies for cognition, decision‑making, and action, including critical 
thinking, requires the continuous development and use of specific mod-
els, methods, and procedures. The requirements for these models, meth-
ods and procedures are as follows: to enable the individuals to work with 
change and cultivate the quality of their thinking to be useful and practical 
concerning the aasignment’s meaning and goal and situational context. To 
use their and competitors’ systems resources and competencies. Achiev-
ing these qualities results from quality education, with the parallel appli-
cation of critical thinking (Seyithan, 2015). Therefore, the requirements 
for educators and lecturers are increasing. The essential thing is to under-
stand one’s thought processes and the ability to control them. Therefore, 
the managers’ development and progress algorithm’s first point is getting 
to know themselves (Ambrozová et al., 2016).
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 We perceive educators’ competence to think critically as a  necessary 
personal quality, significantly related to the teacher’s credibility. Accord-
ing to Plamínek (2010), credibility arises from relevant self‑confidence and 
the factual correctness of what the educator claims. Related to this is the 
ability to formulate defensible statements, support them with arguments 
and possibly prove them adequately, assess the accuracy or legitimacy of 
statements, arguments and evidence made by trainees and point out the 
correctness or incorrectness of judgments. The constant questioning, lis-
tening, searching, testing and reflection – gathering views and perspec-
tives leads to the “attentiveness to the environment.” According to Langer 
(in Goleman, 2014), these elements’ active involvement leads to more 
thoughtful questions and more intensive learning.
 In terms of systems and processes for professional managers’ training, 
we distinguish two cognitive management approaches, which are comple-
mentary aspects of one process but differ in quality, efficiency, and sustain-
ability. The linear approach is significantly dependent and oriented on the 
created, distributed and “shared” knowledge. There is little emphasis on 
cognition and knowledge creation through the individual’s thinking. It 
focuses on observable behaviour, the individual’s responses to structured 
stimuli and the conditions under which they arise. The second approach, 
the project model, bases on a  useful focus on an individual’s ability to 
reorganise the inner way, the model of thinking, and understanding into 
a “response” to the experience. It emphasises how the individual thinks, 
processes experience, explains and understands what is happening, cre-
ates knowledge, and at the next level, implicit (tacit) knowledge, which is 
transformed into subtle skills (Ambrozová et al., 2016, Ullrich et al., 2019).
 Dedicating to the development of critical thinking means working with 
reflection, distracted attention and openness. In this case, the method of 
reflection is a useful tool for cultivating human consciousness and knowl-
edge. It participates in the ways of thinking and cognition, and ultimately 
the practical effect of cognition is cognition itself, that is, cognition of cog-
nition. It is a method of developing and cultivating our mind’s ability to 
focus on itself (to be an object to itself). The reflection method’s applica-
tion bases on the concept of C.G. Jung, who believed that “reflection deter-
mines the wealth and essential character of the human psyche.”
 Reflection can be understood as a  cognitive activity, resulting in an 
awareness of mental processes, phenomena, and intervening variables. 
These variables can be in the form of explicit indicators, criteria and cat-
egories, or implicit indicators involved in the individual’s cognition, deci-
sion‑making, and actions, e.g., in the form of unconscious preconceptions.
 Cognitive management considers reflection a  method for con-
sciously stabilising and focusing attention on the process and results of 
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an individual´s thinking while taking inner distance. (Ambrozová et al., 
2016).
 Reflection allows creating an insight into the course and results of an 
individual’s thinking and cognition in the process of being an individ-
ual, to take an internal attitude and create distance, mentally “separate” 
from relationships and “step out” of processes emerging from a situational 
(systemic) context and reactive (linear) levels and enter consciously into 
the proactive level. It also allows us to modify our thinking process and 
to think, which shapes our experience into knowledge through reflec-
tion and shapes it through decision‑making and action. Conscious pro-
cessing of experience, in connection with the application of the reflection 
method, allows, for example, to cultivate the quality of analytical and intu-
itive thinking for cognition and decision‑making (Kahneman, 2012) and 
increase our mobility on the cognitive continuum in solving problem situ-
ations (Kostroň, 1997; Hammond, 2000).
 The reflection method’s practice supports the cultivation of the author’s 
critical thinking for cognition and knowledge, the development of situa-
tional improvisation, spontaneous creativity and other aspects based on 
the individual’s natural potentials and the environment. It relates to effec-
tive decision‑making and correct behaviour in complex and dynamically 
changing conditions, including managing interventions of various asym-
metric influences and coincidences (Taleb, 2014).
 Connatural management, one of the concepts of cognitive manage-
ment, focuses on people’s natural potentials. People’s natural potentials 
base on abilities and skills and are useful and necessary for the processes 
of cognition, decision‑making, acting and leading. Therefore connatural 
management focuses precisely on the qualities inherent in various degrees 
for all people. Therefore, human systems organisations are also included in 
all situational contexts in which they may find themselves. They are close 
to tacit or implicit skills or meta‑skills or unrationalised practice and relate 
to the flow effect aspects (Mindell, 2009; Csíkszentmihályi, 2015; 2017).
 To practice, the method of reflection means to develop the ability to see 
or become aware of sources allowing us to shape our cognition and formu-
late our thoughts. The directions of applying the reflection method in the 
cultivation of thinking and cognition focus on the internal and the exter-
nal reference environment for sharing (communicating) knowledge, deci-
sions or visions and influencing the development of relationships and sit-
uations. The basis of both directions is always the reflector’s internal and 
individual work (Ambrozová et al., 2016).
 If we consider the potential effects of education for the current environ-
ment, then at the output of the education process, there is an individual with 
the following potentials for professional work in a modern environment:
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• he can think critically and can learn;
• he can transform knowledge and experience into cognition and under-

standing for decision‑making and action;
• he can transform the skills to do the right things into the ability to do 

the right things;
• he can move on the cognitive, social and managerial continuum;
• he has necessary skills in terms of cultivating their natural poten-

tials, maintaining optimal psychophysics and cultivation of mental 
condition;

• he has specific skills to manage change and the burdens associated 
with it;

• he can transform visions into projects;
• he can influence relative circumstances, change the pressure of plans, 

goals, and conditions into potentials, opportunities and possibilities;
• he can work with synergistic and synchronisation of potential condi-

tions and circumstances;
• he can communicate, reasonably argue and share in communication, 

can organise interpersonal relationships (Ambrozová et al., 2020).
 A critical educator, teacher, manager, leader understands himself 
and others as partners, as equal participants in the process of cognition, 
communication and sharing. He is mentally mobile, thinking not only 
through the senses, facts and logic, but systemically, holistically, and cre-
ates an environment for expressing participants’ views and taking posi-
tions that are defensible based on facts (well‑processed information) and 
substantiated arguments. An integral part of this competence is thinking 
independently, asking questions correctly, and formulating problems. This 
attitude allows for a practical orientation in the relationships, conditions 
and circumstances of the external environment, especially in the condi-
tions of cultural diversity (Knap‑Stefaniuk, 2020).

Conclusion

The current environment requirements for the performance of manag-
ers’ activities and functions are continually evolving and changing. The 
changes also imply the basic features of people’s abilities and competen-
cies in specific professional systems and environments. These require-
ments emphasise, in various aspects, the mental mobility, consistency, and 
“adaptability” of the critical thinking of individuals involved in organis-
ing, managing, and leading people and human systems.
 Given the above, in preparing and developing the managers’ compe-
tencies for the Industry 4.0 environment, it is essential to consider new 
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approaches in adult education, focusing primarily on creating conditions 
in people for permanent and practical self‑education and self‑knowledge. 
It means focusing on adults’ internal environment and educating oneself 
in conscious self‑learning and self‑education. It requires initiating (acti-
vating) “mental vitality,” the transformational potential of the human 
internal environment,s natural qualities.
 What is significantly gaining ground in terms of the natural potential 
of human resources in the environment of Industry 4.0 is the issue of digi-
tisation of information, artificial intelligence, virtual reality and mediated 
communication. All these aspects have, in addition to indisputable direct 
and apparent advantages and positive effects, secondary and asymmetric, 
hidden or shadowed, complex and non‑linear influences and effects on the 
psyche, mind and critical thinking of specific people and the organisation 
of relationships in human systems. They are necessary to be taken into 
account in adult education programs, methods and processes.
 Therefore, the following proves to be essential for the development of 
critical thinking:
• In preparation and education to apply a project, the model approach, 

which places students’ active involvement requirements.
• Appeal to the mental mobility of students and teachers.
• Cultivate the ability to “learn to learn.” It relates to the understanding 

that being in a modern environment requires a higher pace of adapta-
tion, constant learning and self‑education.

• Apply the reflection method for processing an individual’s experience 
and creating knowledge in the process.

• Initiate and cultivate proactivity and curiosity.
• Support teachers and educators to develop pedagogical competencies, 

especially in the practical use and application of the critical thinking 
method.

 Critical thinking and mental mobility in terms of parameters of the 
current environment and its characteristics are essential in the profession-
alism of managers and leaders and lower, e.g., the effect of cognitive dis-
sonance (Tavris & Aronson, 2012) fragility (Taleb, 2014), reduce risks of 
digital dementia (Spitzer, 2014), due to the development of modern com-
munication and information technologies and networks and related to 
decision‑making processes in various situational contexts. Therefore, we 
perceive the urgency and need to address this phenomenon in the educa-
tion and training of professional managers and leaders.
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