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Introduction
Critical thinking (hereinafter referred to as CT) is considered one of the most

sought-after competencies among modern employers. Recent reports analyzing labor market

trends show that the number of jobs requiring “soft” skills (or “general competencies”),

which includes CT, is growing [Hall & Schmautzer, 2023; Indrašienė et al., 2021a; OECD,

2022; World Economic Forum, 2020]. According to employers, CM helps to increase the

professional self-esteem of employees, helps to cope with difficult situations and find

innovative solutions [Jiang et al. 2018]. In addition, CM creates the prerequisites for the

employee’s constant self-development in the interests of organizational change [Yuan et al.

2021], helps employees constructively respond to the challenges of a changing environment

and seek better solutions for themselves, clients and the organization [Indrašienė et al. 2019].

Recognition of the importance of CT can be evidenced by its inclusion as an intended

educational outcome in documents defining policy in the field of higher education in different

countries. For example, the UK Quality Code for Higher Education recognizes the

development of QM as one of the core principles of learning and teaching, “which increases

the overall employability of students and promotes entrepreneurial behavior” [Quality

Assurance Agency, 2018, p. 6]. In the United States, the National Academies of Sciences,

Engineering, and Medicine assigns similar importance to CT in its monitoring of higher

education in STEM [National Academies of Sciences, 2017]. In addition, in the current

version of the Russian Federal State Educational Standards of Higher Education, universal

competencies are included in the expected learning outcomes, among which KM [Federal

State Educational Standard of Higher Education] also appears. Among the universal

competencies in these documents, CM occupies a special place, since it determines how well

a person copes with complex work and everyday tasks based on information analysis,

reasoning, evaluating arguments, decision making, etc. [Koreshnikova et al. 2020, Zahner ,

2022]. Therefore, developed CT skills are considered necessary for higher education students

to achieve success not only academically, but also in personal and professional spheres

[Butler, 2012].

Despite these facts, at the moment it cannot be said that universities pay adequate

attention to the development of universal competencies (in particular CT) of students [Huber

& Kuncel, 2016; Indrašienė et al., 2021b; OECD, 2022; Zahner, 2022, Koreshnikova et al.,

2020; 2021]. For example, a recent study shows that the level of development of universal



competencies among Chinese, Indian and Russian students is low and does not grow during

their studies [Loyalka et al., 2021]. These results are confirmed by the opinion of employers

who note the insufficient level of development of universal competencies of graduates

entering the labor market [Gruzdev et al., 2018; Indrašienė et al., 2021a; OECD, 2022;

Zahner, 2022]. Thus, it can be argued that there is a gap between the stated importance of

developing CT as a universal competence and the learning outcomes achieved.

This gap leads to an increase in educational services aimed at developing universal

competencies of employees (with higher education), including CM. A significant number of

such courses are also offered in online formats on various platforms. For example, “Open

Education”, Stepik, edX, Coursera, LinkedIn Learning offer open courses on the

development of CT. In addition, a number of CM programs are implemented by universities

(Higher School of Economics, UrFU, Tyumen State University, Tomsk State University,

National Research Nuclear University MEPhI) and additional education organizations

(School of Critical Thinking, Synchronization). In addition to university students, these

courses are intended for working adults, falling into the context of continuing education,

which is the reason for their implementation in various online formats (MOOCs, webinars,

text courses using LMS), since this allows working adult students to combine work and study

[ Bowen, 2015].

According to a number of authors [Berg, Simonson, 2023], a fundamental feature of

learning in online formats, or online learning, is the use of the Internet as a medium for

communication, interaction and involvement. Online learning offers a flexible and adaptive

approach to education that goes beyond traditional face-to-face learning, allowing students to

learn anywhere and anytime [Blaschke & Bedenlier, 2020]. Online learning and distance

education are becoming increasingly common in higher education institutions in the 21st

century. [ibid].

Despite the potential benefits of using online formats, existing CT courses often look

like lecture-based classic university courses, overloaded with passive learning. Many authors

discuss the limitations of the online format, especially for the development of competencies

related to communication, reasoning, and argumentation [Cortázar et al., 2021; Lorencová et

al., 2019; Saadé et al., 2012; Şendaǧ & Odabaşi, 2009; Viberg et al., 2020 and others].

However, many studies have shown that to develop CT, active learning strategies should be

used, including, but not limited to, problem-based learning (PBL), group discussions and



authentic learning [Abrami et al., 2015; Bezanilla et al. , 2019; Lorencova et al., 2019;

Payan-Carreira et al., 2019; Theall, 2003]. It turns out that the most common adult education

formats are not entirely adequate to the task of developing such complex competence as CT.

Thus, the relevance of this study arises from: 1. The existence of a need for the

development of CM in adults associated with the demands of the labor market and society; 2.

Inconsistencies between the actual educational results of programs within formal education

and this request; 3. The need for scientifically based creation of educational products aimed

at the development of CT within the framework of non-formal (continuous) education,

including using online learning tools.

Statement of the problem
Current scientific discussions about the formation of CT as an educational result can be

grouped around three groups of issues.

The first group of questions is related to the conceptualization of CT as an educational

outcome: How is CT understood?” or “What educational outcomes are components of CT?”

as part of a separate study or educational product. This issue is related to the theoretical

foundations for the development of pedagogical interventions and assessment tools. In

existing studies [Tarasova, Orel, 2022], at least three approaches to understanding CM can be

distinguished: psychological [Rubinstein, 2002; Teplov, 1946; Zeigarnik, 1986],

philosophical [Paul, Elder, 2011; Ennis, 2015; Hitchcock, 2020; Lai, 2011], educational

(pedagogical) [McPeck, 2016; Dewey, 1910, 1933; Glaser, 1942; Weinstein (1990);

Willingham, 2020]. Of particular interest within the framework of the conceptual analysis of

CM is the question of its historical and philosophical premises. Studying the genesis of CM

as a concept and its components can help clarify modern ideas about CM as an educational

result, as well as the dissemination of promising educational practices.

The second question: “What practices (pedagogical tools) contribute to the formation of

students’ CT (are effective)?” It has been the subject of many empirical studies, including

meta-analyses [Abrami, 2008; 2015]. Among the many tools, PBL, discussion-based

learning, and tutor support are considered the most effective. The development of CT within

formal education is a fairly well-researched area in terms of theoretical assumptions, methods

and their effectiveness (for example, [Scott et al., 2004]). However, when it comes to the



development of CT outside the framework of traditional education (in the context of online

learning, in adult education), this topic remains insufficiently studied [Dwyer & Walsh, 2020;

Indrašienė et al., 2021a]. In addition, according to [Awan et al. 2018] and [JC Trullàs et al.

2022], the use of online tools within problem-based learning is also insufficiently studied.

The third question: “How to integrate effective practices into the educational process to

achieve planned educational results?” (KM development strategies). This issue began to be

discussed in the late 1980s, and it still remains relevant. Ennis (1989) identified 4 strategies

for teaching CT within formal education: the general strategy involves teaching the “general”

principles of critical thinking without the use of specific content; the infusion strategy

involves the inclusion of elements of critical thinking in subject courses; the immersion

strategy involves teaching a subject with the expectation that elements of critical thinking

will develop naturally. way, and mixed implies the simultaneous use of several mentioned

approaches [Ennis, 1989]. A meta-analysis [Abrami et al., 2008] showed that among four

strategies for developing critical thinking, mixed strategies most contribute to the

achievement of educational outcomes associated with critical thinking. At the same time, the

immersion strategy is the least effective (in this understanding of effectiveness), and the

general and infusion strategies demonstrate average effectiveness.

Despite a significant number of studies devoted to these issues within formal education

and allowing us to judge the effectiveness of individual strategies and pedagogical tools in

basic or higher education, the question is whether these strategies will maintain their effect

when transferred to non-formal adult education, and even more so in online format requires

additional research.

Issues of development and formation of thinking have a rich history in the Russian

(Soviet) psychological and pedagogical tradition. In the works of L. S. Vygotsky, A. N.

Leontyev, P. Ya. Galperin, D. B. Elkonin and V. V. Davydov. In classic Soviet works, the term

“critical thinking” was not used or was rarely used. Soviet psychologists used concepts close

to the modern understanding of critical thinking: creative thinking [Galperin, 2008], scientific

thinking [Elkonin, Davydov, 1962], dialectical thinking [Ilyenkov, 1995]. An important

feature of this tradition is the study of the development of thinking primarily in childhood,

and approaches to the formation of thinking in general education.

This characteristic of thinking as criticality was discussed in the works of B.V.

Zeigarnik, S.L. Rubinstein and B.M. Teplov. Criticality is considered as a skill that can be



developed (S. I. Veksler, L. I. Bozhovich), and as the ability to analyze and evaluate thought

processes and their results (N. A. Menchinskaya, A. B. Brushlinsky). According to A. M.

Matyushkin, critical thinking is one of the final stages of thinking, the purpose of which is to

check and evaluate the results of previous mental actions. [Kharlampyeva, 2003].

Since the beginning of the 2000s, one can note a growing interest in the problems of

developing critical thinking among Russian researchers. G.V. Sorina, based on the ideas of D.

Dewey, argues that critical thinking is closely related to the ability to analyze one’s thought

processes. She describes critical thinking as practically oriented, similar to applied logic

[Sorina, 2003]. T. A. Olkhova and V. N. Eliseeva consider critical thinking as a complex

phenomenon that includes not only intellectual abilities and skills, but also awareness of

one’s own thinking, the presence of certain attitudes and the willingness to use these skills

[Olkhova, Eliseeva, 2013, p. 48]. Among the well-known methodological developments in

the pedagogical community, the technology aimed at use in general education “Development

of critical thinking through reading and writing” deserves special mention. In this approach,

CM is understood as “the process of correlating external information with a person’s existing

knowledge, making decisions about what can be accepted, what needs to be supplemented,

and what needs to be rejected. At the same time, sometimes you have to adjust your own

beliefs or even abandon them if they contradict new knowledge” [Zair-Bek, Mushtavinskaya,

2011].

Thus, despite the significant number of works in Russian and the conceptual similarity

of the author’s positions, it can be seen that in the Soviet tradition, the development of the

child’s thinking and the formation of thinking within the framework of general education

were studied primarily. In turn, the formation of critical thinking in adults requires separate

research.



Research objectives
The object of this study is adult education as an activity aimed at developing

knowledge, skills, dispositions and values in students over 18 years of age and, as a rule,

outside formal education.

The subject of the study is the use of problem-based learning to develop critical thinking in

adults in an online format.

The purpose of the study is to study the characteristics and methods of developing

critical thinking of adults within the framework of non-formal education.

To achieve this goal it is necessary to complete the following tasks :

1. Study and justify the historical and philosophical foundations of the concept of

critical thinking and its individual components as educational results;

2. Determine the features of the formation of adult CM in the context of

non-formal education;

3. Consider the characteristics of problem-based learning that promote and hinder

the development of adult CT within non-formal education;

4. To study the features of the organization of online learning that promote and

limit the development of CM in adults;

5. Develop a list of course requirements for the development of CM in adults

based on PBL for implementation in an online format;

6. Develop and validate a tool for assessing CM in adults;

7. Based on the list of requirements, develop a course for the development of CM

in adults using PBL in an online format;

8. Evaluate the effectiveness of the proposed methodological solution.

The study asked the following research questions:

1. What are the historical and philosophical bases for identifying the key components of

CT for teaching adults: skills of working with sources of information, independent

reasoning, application of methods of rational cognition in solving practical problems?



2. What are the key features of using problem-based learning in an online environment

to develop CM in adults?

3. What are the specifics of the course model for the development of CM in adults based

on PBL, implemented in an online format?

4. Does a course designed based on problem-based learning and delivered using online

learning in the context of non-formal adult education contribute to the development of

CT?

The study aims to test the following hypothesis:

A course based on problem-based learning and delivered using online formats can promote

the development of critical thinking in adults if a number of requirements for course design,

interaction between the teacher and students, and the qualifications of the teacher are met

during the course development and implementation process.

Theoretical Framework of the Study
In this work, CM is considered as a universal competence [Dobryakova et al., 2020].

This approach was chosen because most empirical research and applied developments rely on

it. This approach primarily involves considering CT as a complex construct, including a

certain set of knowledge, skills and dispositions (activity attitudes). The versatility of CM lies

in the fact that this competency can be used in various contexts and allows one to

successfully solve problems in various fields. Thus, CM is understood as a set of knowledge,

skills and dispositions that allow rational analysis and evaluation of information for reasoned

decision-making [Koreshnikova, Frumin, Pashchenko, 2020]. Examples of knowledge as

components of CT include criteria for the reliability of sources, types of cognitive distortions,

basic methods of correct reasoning, criteria for convincing arguments, types of argumentative

tricks. CT skills include the skills of information analysis, logical reasoning, and

argumentation. The list of CM dispositions may include objectivity, curiosity, openness to

new things, reflexivity, etc. [Facione, 1990; Ennis, 2015; Orel, Tarasova, 2022].

Problem-based learning (PBL) is an integrated pedagogical approach that involves the

systematic use of problems (such as ill-structured problems) and a variety of activities aimed

at developing skills or learning objectives, such as problem solving or other CT and technical

skills and knowledge [Barrows & Tamblyn, 1980; Kek & Huijser, 2011; Kong et al., 2014;

Trullàs et al., 2022]. Despite the variety of definitions, according to [Şendaǧ, Odabaşi, 2009],



different authors agree that PBL can be understood in terms of three principles: 1. To begin

learning, there must be a problem; 2. PBL is not an isolated teaching technique, but a holistic

approach that involves the interaction of several approaches and teaching methods; 3. PBL is

almost always student-centered.

Although there is sometimes disagreement about the number of phase names for PBL

(e.g., Silva et al., 2018), there seems to be agreement that PBL includes at least three phases:

a problem analysis phase, consisting of group discussion/problem identification work and

formulating educational problems/questions; self-learning phase, consisting of independent

search and processing of information; and a reporting phase consisting of synthesis [Loyens

et al., 2020; Yew & Goh, 2016]. This echoes Garrison's (1991) conceptual model of the

development of critical thinking in adult learners, in which problem solving is central to the

“critical thinking/learning cycle” (p. 293). In this model, Garrison identifies five stages:

problem identification, problem definition, exploration, applicability, and integration. It is

worth noting that a significant part of PBL models more or less corresponds to Dewey’s steps

of reflexive action, namely: feeling a difficulty, detecting and defining a difficulty, putting

forward a plan to resolve the difficulty, formulating the consequences of the proposed

solution, concluding about the correctness or incorrectness of the solution [Dewey, 2021 ]. It

is important to note that problem-based (or problem-based) learning was also developed in

the Soviet pedagogical tradition. After the Stalinist traditionalization of education, as a result

of which promising pedagogical ideas (D. Dewey, B.E. Raikov) were banned, interest in PBL

and other innovative forms of education returned to pedagogical theoretical and practical

discussions only in the early 1960s. [Klarin, 2016]. But, as in the case of research on the

development of thinking, schoolchildren remain the object of application of new pedagogical

forms. At the same time, as noted by M.V. Clarin “In general, process-oriented

problem-based learning corresponds to the global trend of didactic searches. However, in

Soviet/Russian pedagogy there are innovative problem-oriented didactic developments that

have no precedents in world practice” [Klarin, 2016, p. 392]. Among them, the author

includes organizational-activity pedagogy, training based on the gradual formation of mental

actions, developmental training, thought-activity pedagogy, the School of Dialogue of

Cultures, TRIZ pedagogy, etc. The potential of the mentioned developments for the formation

of critical thinking in adults has yet to be researched and assessed.

In current discussions about organizational forms of learning, three forms of learning

are distinguished: formal, informal and non-formal [Johnson, Majewska, 2022]. Formal



education is understood as “an institutionalized, chronologically distributed and

hierarchically structured... system extending from primary to higher education” [Coombs,

Ahmed, 1974, p. 8]. Informal learning “is not tied to a specific place or institution, nor is it

limited by any hierarchy” [Moldovan, Bocoş-Binţinţan, 2015, p. 341]. Informal learning is

understood as lying between formal and informal, combining the features of the first and

second: “any organized, systematic educational activity carried out outside the formal system

for the purpose of providing selected types of learning to specific subgroups of the

population” [Coombs & Ahmed, 1974, p. 8]. In this study, we will consider adult learning

primarily as informal learning. The terms “adult learning,” “continuing education,” and

“lifelong learning” will sometimes be used interchangeably, although some researchers share

these concepts [Rubenson, 2010; Korshunov et al., 2019].

Researchers identify three main theories of adult learning: andragogy, self-directed

learning, and transformative learning [Merriam, 2018].

Andragogy in the version of M. Knowles aims to determine the features of adult

learning that will help make the process, technologies and learning tools suitable for adult

learners.

Knowles [Knowles, 1984] formulates the following key principles of andragogy:

1. As a person grows older, the self-concept changes from that of a dependent

personality to a self-directed personality.

2. An adult accumulates experience, which is a rich resource for learning.

3. An adult’s readiness to learn is closely related to the tasks of developing his social

role.

4. As we grow older, our time perspective changes from future application of knowledge

to immediate application. Thus, an adult in learning is more focused on problems

(tasks) than on subject knowledge.

5. Adults are primarily driven by intrinsic motivation rather than extrinsic motivators.

6. Adults need to know the reason for learning something (as cited in Merriam, 2018).

These principles are the hallmarks of an adult learner. Focusing on them should make

adult learning more effective.

Another influential theory of adult learning is the theory of self-directed learning. This

theory can be considered a development of Knowles's first principle of andragogy, according

to which a person becomes more independent with age. According to Garrison's model

[Garrison, 1997], SDL involves three interrelated components: self-management,

self-monitoring and motivation. Self-management involves setting learning goals and



managing learning resources and supports. Self-control in this approach is understood as a

process in which the student accepts responsibility for achieving educational results. By

exercising self-control over the learning process, the student ensures that new knowledge is

integrated into existing knowledge and that this integration contributes to a meaningful

understanding of the new knowledge [Garrison 1997, p. 24]. Motivation, in turn, is associated

with both participation in learning and persistence in completing tasks. SDL assumes that a

student can independently choose appropriate learning tools, independently control the

achievement of educational results, and independently be responsible for their own

motivation. The task of the teacher remains to provide the necessary training materials,

facilitate group or individual work, conduct assessments and provide feedback.

The theory of transformative learning (TL) is based on the assumption that learning in

adulthood is not limited to adding new knowledge to the student’s “piggy bank”, but is

associated with a change in perspective (picture of the world, paradigm). This process begins

with a disorienting dilemma—a predicament that cannot be adequately resolved from the

learner's existing perspective. This experience leads to the need to critically evaluate one's

own knowledge and beliefs, recognize the need to change them, and move on to creating a

broader perspective, which, in turn, will help resolve the existing contradiction (Mezirow,

2000).

Of the three listed theories, andragogy is the most suitable for this study. This choice is

determined by the pragmatics of the study. Self-directed learning allows for many degrees of

freedom for the learner, but the technical and economic limitations of the platform do not

allow for a choice of learning tools and methods. At the same time, the student, of course,

independently decides to participate in the course (motivation), chooses a convenient pace for

studying materials and completing assignments in an online format (self-management),

although the sequence and duration of studying the modules are fixed, and also independently

controls the achievement of educational results. Therefore, SDL can only be used to a limited

extent as a theoretical framework for this study.

The goal of the course being developed is to develop students' critical thinking. If we

view critical thinking as the application of scientific rationality to everyday problem solving,

transformative learning theory can provide a theoretical framework for this study. But the

main result of learning, according to TL, is a change in the student’s worldview and

perspective. Educational results related to worldview (values, attitudes) are beyond the scope



of this study due to their conceptual uncertainty, complexity of formation and assessment.

Therefore, using TL as a theoretical framework does not seem appropriate.

The idea of student independence and the idea of personality transformation are

reflected in the principles of andragogy by M. Knowles, which allows it to be used as a

theoretical framework for this study.



Operationalization and Research Methods
The study can be divided into five stages:

1. Analysis of the historical and philosophical prerequisites for the emergence of

CM components as an educational result. A review of key primary and secondary

sources was conducted to determine the genesis of the components of CT within the

Western philosophical tradition and discussions of liberal education in 19th-century

German philosophy. and American pragmatism.

2. An analysis of existing research on teaching CT to adults through

problem-based learning using online learning tools. A review of current research was

conducted to identify the characteristics of the development of CM in adults within

the framework of non-formal education, the advantages and disadvantages of using

problem-based learning and online learning as a means of developing CM in adults.

3. Development of a course aimed at developing CM in adults. The following

were developed: a matrix of educational results, a general structure of the course, an

online trainer for self-study, and a system of workshops. The course was designed

using the constructive alignment methodology [Biggs, 2014]. This approach involves

the coordinated development of educational results, means of assessing the

achievement of educational results, as well as educational activities aimed at

achieving educational results.

4. Development and validation of an adult CT assessment tool. The following

were developed: a theoretical framework of the instrument, two variants of tasks,

cognitive laboratories and validation of tasks were conducted.

When forming the theoretical framework, critical thinking was considered as a

composite latent construct, which subsequently determined the methodology for creating the

evidence-centered design (ECD) tool, a method of evidence-based argumentation.

In order to verify the compliance of the observed behavior with the characteristics

included in the conceptual framework of the tool, a qualitative study was conducted - a

cognitive laboratory (interview with a representative of the target group to identify problem

areas), as well as a pilot study (N = 104 people).



The study sample (version of the test, modified on the basis of cognitive laboratories

and testing) consisted of 117 people: 67% women (n = 78) and 33% men (n = 39), aged from

18 to 71 years. The average age of participants was 38 years (SD-12). The sample was

collected through Internet mailing using the snowball method. The Alchemer tool was used to

compile the survey. Validation considered evidence of the construct, criterion, convergent,

and content validity of the instrument.

5. Intervention (course), data collection and analysis.

The study design was based on an intervention model with pretest and posttest without

a control group. The intervention took place between the pretest and posttest and took 8

weeks (about 60 instructional hours). The sample consisted of 468 course participants (F =

44%). 184 (39%) of them completed the pretest and posttest. The mean age of participants

was 33 years (SD = 6). Participants were trained in cohorts of 20 to 60 participants, recruited

once a month for 18 months. Before starting the course, participants were asked to fill out

questionnaires with questions about demographic characteristics, work area, and position.

Participants' questionnaires, pre-test results (n = 468) and post-test results (n = 184) were

used for analysis.



Results

Analysis of historical and philosophical prerequisites for the
emergence of components of critical thinking as an educational result.

It was shown how the key components of CT arise within the framework of the

Western philosophical tradition, discussions about liberal education in German philosophy of

the 19th century. and American pragmatism.

The results of the analysis are presented in the articles:

● Girinsky A. A., Lepetyukhina A. O., Pashchenko T. V. Critical thinking: from the

Humboldtian model to the Federal State Educational Standard // Educational Policy.

2022. T. 89. No. 1. P. 42–52.

● Girinsky A. A., Lepetyukhina A. O., Pashchenko T. V. The concept of critical thinking:

the genesis of the concept and current problems of application in education // World

of Psychology. 2023.

The conventional definition of the concept of critical thinking is still a matter of debate:

at least 20 different definitions can be found in the literature [Koreshnikova et al., 2021;

Tarasova, Orel, 2022]. This is largely due to the fact that CM is an interdisciplinary object of

study. Philosophers, sociologists, psychologists, and educational researchers write about

critical thinking, its theoretical foundations, development practices, and approaches to

assessment [Bobrova, 2017]. Despite the fact that discussions about the need for purposeful

formation of critical thinking usually date back to the beginning of the 20th century.

[Hitchcock, 2021], it can be assumed that individual components of critical thinking acquire

their own significance long before the formation of its understanding as a holistic educational

result and coincide with the formation of a rational Western European attitude as a whole.

Ennis gives the following definitions of CM as examples:

● “The ability to think critically...involves three things: (1) an attitude of

thoughtful consideration of problems and subjects that are within the range of my experience,

(2) knowledge of the methods of logical analysis and reasoning, and (3) some ability to apply

these methods.”



● “Critical thinking is the intellectually disciplined process of actively and

skillfully comprehending, applying, analyzing, synthesizing, and/or evaluating information

obtained and produced through observation, experience, reflection, reasoning, or

communication as a guide to understanding and action.”

● “Intelligent, reflective thinking focused on deciding what to believe or how to act”

[Ennis, 2016: 8].

Analyzing the definitions, Ennis concludes that, on the one hand, they will inevitably be

different, since they are given in certain contexts, but, on the other hand, the differences in

the definitions are not fundamental.

From the above definitions, the following essential components of CM can be

identified:

— discipline and impartiality of thinking;

— skill of working with information and sources;

— the ability to use methods of rational cognition (including reasoning) in

solving practical problems.

Techniques of rational (critical) thinking can be found already in antiquity - the time of

the birth of Western rationality [Weber, 2013: 7–9]. The most notable element of ancient

culture, which modern authors continue to turn to, is the teaching of Socrates. The rationality

of Socrates' thinking is revealed in his method , which consists of two components: irony and

maieutics. “I know that I know nothing” is an expression that expresses Socrates’ idea of

irony. The philosopher, recognizing his own ignorance, calls on the interlocutor to dialogue,

takes upon himself the right to consistently and disciplinedly ask questions, clarifying the

interlocutor’s beliefs and their conceptual foundations. As a result, the interlocutor begins to

doubt the truth of his own judgments, and he himself, led by Socrates, begins to create new

knowledge.

The essential characteristics of the Socratic method (posing questions, doubting the

truth of one’s own judgments and ideas) coincide with individual components of modern

scientific and critical thinking. Having undergone a historical and ideological transformation,

the Socratic method is still relevant and important for application in the process of education



and cognition (Zare, Mukundan 2015; Boa et al., 2018). Moreover, when studying the history

of QM, the Socratic method is traditionally the starting point for the formation of this concept

(Hitchcock, 2018).

In modern times, scientific competition for new discoveries gives rise to scientists’

distrust of each other and the desire to refute and criticize a scientific opponent, gaining

primacy in the discovery of scientific truth [Gaidenko, 2011]. In this phenomenon one can

see a kind of reincarnation of the Socratic method, but on new methodological grounds.

Thanks to the works of Descartes, the principle of rational thinking was developed and

brought to its logical limit, and in the Age of Enlightenment it received its most detailed

definition. The most significant in this regard is the work of Descartes in 1637, “Discourse on

Method,” in which he describes his own experience of learning and knowledge and comes to

the need to reassess these processes. As Descartes becomes educated and immersed in

science, he realizes that he is exposed to conflicting opinions and unproven positions that

form part of knowledge and science. For this reason, he decides to conduct his own research:

“For these reasons, I could not choose anyone whose opinions I should prefer to the opinions

of others, and I found myself, as it were, forced to become my own leader” [Descartes 1989:

259].

In Descartes' thoughts it is clearly visible how the principle of rigor and clarity of

reasoning is implicitly complemented by the principle of distrust of the past, of information

and sources of knowledge that were authoritative in past times. We can say that Descartes

offers a kind of revision of the culture that preceded him and thereby builds new value

foundations of thinking. He offers new grounds: the place of authority and tradition in the

structure of knowledge should be taken by rational thinking, the source of which is the

thinking subject himself. This principle will later find development in the main directions of

Western philosophy (Kant's critical philosophy, German idealism, etc.).

At the end of the 18th century. discussions about rationality cease to be exclusively

scientific and methodological and become a significant part of discussions about the “mission

of the university.” The result of the discussion between F. Schelling, I. G. Fichte, F.

Schleiermacher, and W. Humboldt was the liberal model of education [Kurennaya, 2020]. In

this discussion, one can also discover the components of critical thinking used today at

different levels of education - in real practice in schools and universities. These are the skills

of disciplined thinking, analyzing information and selecting authoritative sources, making



independent judgment and reasoning. It is within the framework of the liberal model of

education that the concept appears that the main task is not to impart to the student a certain

set of knowledge, but to teach him the basic methods and tools of self-development and

self-education, with the help of which he can independently improve throughout the rest of

his life. Philosophers focus special attention on the need for critical thinking for subsequent

rational decision-making, on the importance of using certain mechanisms of scientific

thinking to solve everyday life problems.

Teaching thinking, according to the liberal philosophy of education, is an independent

value. The task of education is not the creation of a specialist, but the formation of a person

with developed abilities for humanitarian, primarily, thinking, since it is this that allows a

person to navigate the complex world of modernity with its constantly changing and

conflicting social, political and cultural trends. The responsible and independent thinker is the

ideal of a liberal education, and critical thinking is one of the fundamental elements of this

concept.

Fichte in his “Deduced Plan” points to the special role of the teacher. It should consist

of accompanying the student on the path of his learning, asking him questions and

encouraging him to independently search for answers to these questions, while guiding him

on the right path if he makes a mistake and selecting material for classes in such a way that it

corresponds to student's capabilities [Fichte, 1817, p. 13]. Fichte calls for a return to the

Socratic form of dialogue between student and teacher: it is this that seems to him most

suitable for teaching independent thinking.

In this discussion, the purpose of education is no longer seen to be to convey

ready-made and indisputable knowledge, but to apply it to an issue of interest, to teach one to

think and know independently. This idea clearly correlates with the characteristic of critical

thinking, according to which critical thinking does not consist in knowledge of some facts or

provisions, but in the ability to work with information and come to independent conclusions

[Facione, 1990].

The ideas voiced in the German philosophy of liberal education formed the basis of the

discussion about the goals and mission of education in the 19th and 20th centuries. For

example, John Stuart Mill in his work “On Liberty” (1859) and in “Autobiography” (1873)

repeatedly points out the importance of the ideas of German thinkers, especially W. von

Humboldt.



The ideas of liberal education are the conceptual basis for the formation of the concept

of critical thinking in pedagogical discourse. An important link here is the reception of the

ideas of free education, carried out by the liberal theorist J. S. Mill. He explicitly shows the

connection of his reasoning with the theories of Humboldt. One of the founders of modern

pedagogy, J. Dewey, in turn, was familiar with Mill’s works. This contextual connection

allows us to explain how critical thinking becomes an important component of modern

pedagogy through reception from the “German philosophy of the university.” In his “Speech

on University Education, delivered at St. Andrew's University,” Mill will call the university

“the place of free thinking” [Mill, 2010, p. 59–60], and its main task is to teach the search for

truth instead of the authoritative transmission of knowledge [ibid.]. These ideas resonate with

Humboldt's ideas about the tasks of the university. The same work will introduce new ideas

that relate positively to Mill's theory of utilitarianism, namely the idea that education should

also serve the purpose of “making each of us practically useful to other people” [Mill, 2010,

p. 55].

Mill's ideas about society and education would influence Dewey's pedagogy: he makes

numerous references to Mill, including in How We Think [Dewey, 2021]. In turn, “How We

Think” is considered the first pedagogical work that points out the need to develop critical

thinking in all students. Thus, it is possible to trace the continuity of ideas about the

components of CT as educational results from German thinkers to Mill, and then to Dewey’s

pedagogy.

An important stage in the development of CM components in educational discussions is

American pragmatism. It was the ideas of pragmatism that had a decisive influence on the

formation of Dewey’s pedagogical ideas, focusing on the applied nature of thinking skills

[Mironova, 2011]. Explaining his idea of the principles of the work of thinking in the article

“How to Make Our Ideas Clear,” one of the central thinkers of American pragmatism,

Charles Pierce, states that, according to pragmatism, “thinking consists in a living, inferential

transformation of symbols, the meaning of which lies in making conditioned general

decisions to act” (Pearce 2000: 281). Thus, on the one hand, the significance of logic as a

theory of reasoning (“the transformation of symbols based on inference”) is affirmed, on the

other hand, the applied nature of thinking. This practicality, the connection of thinking to

solving problems, to action can be considered one of the postulates of pragmatism as a

philosophical, rational, and subsequently pedagogical tradition.



Dewey coins the term “critical thinking” as “the active, persistent, and careful

consideration of any belief or putative form of knowledge in the light of the reasons that

support it and the further conclusions to which it tends” [Hitchcock, 2018: 6]. In the light of

the ideas of pragmatism, as well as the examples that Dewey considers further, it becomes

clear that the “further conclusions” to which thinking strives are of a purely practical nature.

This is confirmed by the quote from J. St. Mill, to which Dewey refers. “Drawing

conclusions has been called the greatest work of life. Every day, every hour, every minute,

each of us is presented with the need to be confident in facts which he has not directly

observed, and this need arises not from a general desire to increase the mass of our

information, but from the significance of these facts for our interests and occupations"

[Dewey 2021: 22] . In this quote we again encounter the opposition between the speculative

and the practical, which is given greater significance. Summarizing Dewey's approach, we

can conclude that critical thinking is the application of the scientific (rational) method to

solving real (professional or everyday) problems. Education should be aimed at developing

skills in using this method.

After Dewey, discussions of critical thinking move into the realm of educational policy.

The authors of a significant part of the works of the second half of the 20th - beginning of the

21st centuries. [Ennis, 2018] focus not so much on the philosophical foundations of critical

thinking, but on the reforms of school and higher education necessary to develop students'

critical thinking. A separate branch of research concerns the assessment of the level of critical

thinking, including the validation of assessment tools and effective practices that can be

identified using quantitative methods [Liu et al., 2014]. Moreover, these discussions are

actually free from explicit philosophical reflection: their authors solve (quite successfully)

specific pedagogical problems without expending intellectual effort on studying the

fundamental aspects of such developments.

Thus, it was possible to establish that the components of CT as a competence are not an

original invention of theorists and practitioners of education in the 20th century. Indeed, one

can trace the emergence of discussions about the importance of CT skills and dispositions in

the history of thought since classical antiquity. A distinctive feature of discussions about CM

already in the twentieth century. One can consider the idea of the need to develop CM skills

and attitudes for every educated person, and not just for representatives of the intellectual

elite (philosophers, scientists, enlightened “administrators”). As a result, CT components



become a familiar part of national educational standards in the status of meta-subject or

universal results.



Features of using problem-based learning in an online environment to
develop critical thinking in adults

The results of the analysis are presented in the article Santos Meneses LF, Pashchenko

T., Mikhailova A., Critical thinking in the context of adult learning through PBL and

e-learning: A course framework // Thinking Skills and Creativity. 2023

There is a significant number of studies on the development of critical thinking in

formal education (including several meta-analyses, for example [Abrami et al., 2008, 2015]).

The results of these studies allow us to judge the effectiveness of individual strategies and

pedagogical tools aimed at developing CT in basic or higher education. One of the most

studied approaches that has proven its effectiveness in formal education is problem-based

learning (PBL) [Abrami et al., 2015; Bezanilla et al. , 2019; Lorencova et al., 2019;

Payan-Carreira et al., 2019; Theall, 2003]. At the same time, an increasing number of

educational products are sold using online formats [Bowen, 2015]. Modern theories of adult

learning agree that adult learners have a number of characteristics that must be taken into

account when developing and implementing educational products [Knowles, 1984; Garrison,

1997; Mezirow, 2000].

Thus, the question arises about the features of using problem-based learning in an

online environment for the formation of CM in adults. Will strategies that are effective in

formal education lead to the development of adult CT in non-formal education?

Research shows that adults tend to be more motivated to learn than older students (e.g.,

Dwyer & Walsh, 2020; Illeris, 2010; Kuhn, 2008, pp. 28–29). However, adult motivation may

be more extrinsic than intrinsic (e.g., Diep et al., 2016, p. 6; Illeris, 2010, p. 39; Merriam,

2010, p. 13). Green (2015) argues that the CT curriculum in the context of non-formal adult

education should help to maintain students' intrinsic motivation. Intrinsic adult motivation

can be stimulated by emphasizing the importance of CT for an adult meaningful life—a life

that goes beyond financial or utilitarian goals—and by discouraging extrinsic rewards such as

grades. Green argues that this, in turn, can inspire students to continue to develop

independent CT throughout their lives, which is in fact required for full CT development

[Green, 2015]. Using problems or cases relevant to the lives or work of adults in PBL can

make the process more meaningful and engaging.



Review has shown that the use of semi-structured tasks from real-world contexts is

particularly important for the development of adult CT using PBL (Garrison, 1991; Kallio,

2020; King & Kitchener, 1994, 2004; K. Ku et al., 2014a; Kuhn, 1991). Since the main

characteristic of semi-structured problems is the variety of possible answers, this helps the

development of multiperspective thinking, stimulating openness, skepticism, non-absolutist

thinking, the desire to seek truth, as well as other thinking skills and dispositions in students

[Kallio, 2020].

Among the success factors for using PBL, previous studies mainly point to dynamic

and formative facilitation by the teacher, as well as well-structured organization of small

group work (Kong et al., 2014; Seibert, 2021; Şendaǧ & Odabaşi, 2009; Trullàs et al., 2022;

Yuan et al., 2008). Table 1 provides an expanded list of factors.

Table 1. Features of problem-based learning that contributed to the development of students'
CT

Although a recent report has shown that lecture-based learning can support the

development of CT among university students [OECD, 2022], a significant number of studies

demonstrate that active learning promotes CT development to a greater extent than passive

learning (e.g. [Abrami et al., 2015] ). At the same time, using a set of active learning

strategies within one CT course seems to be more effective than using any one approach

[Ennis, 2016]. PBL can include various practices [Rossi et al., 2021; Şendaǧ & Odabaşi,

2009; Yuan et al., 2008]. For example, discussion, research, self-study [Yuan et al., 2008],

Yuan et al. (2008) Şendaǧ & Odabaşi (2009) *Kong et al.'s (2014) Seibert (2021) *Trullàs et al. (2022)

— Questions to clarify

the problem;

- brainstorm;

— students allocate

their time themselves

and can further reflect

on the solution;

— group discussion;

— careful planning;

— assessment and

reflection;

— work in small

groups;

— teacher facilitation;

– limited amount of

lecture training

— Facilitation by the

teacher;

— the teacher encourages

students to think more

deeply by asking leading

questions and not giving

ready-made

answers/solutions;

— the teacher encourages

students to independently

search for information;

— use of semi-structured

tasks

— Work in small

groups;

— providing and

receiving mutual

feedback;

— teacher

facilitation

— The teacher provides

feedback;

— the teacher supports

group communication,

group dynamics, search and

collection of information,

data analysis, use of

acceptable sources

— Work in small

groups;

— use of realistic

cases and scenarios;

— professional

management of group

dynamics;

— institutional support

for teacher/tutor

training



etc. Thus, PBL provides ample opportunities for active learning, contributing to the

development of CT.

However, the use of VET is associated with certain difficulties and may be less

effective due to a number of factors. A summary of these factors is presented in Table 2.

Table 2. Features of problem-based learning that made it difficult for students to develop CT

Azer (2001)

Hung (2006)
and Kek &
Huijser
(2011)

Caplow et
al. (1997);
Klunklin et
al. (2011)

Yuan et al.
(2008)

*Kong et
al.'s (2014)

Styawan &
Arty (2021)

* Trullàs et al.
(2022)

Poor
communicatio
n skills of
group work
participants,
lack of mutual
support,
distractions
during group
work, stress,
late
completion of
tasks

Lack of
systematicity
in
developing
learning
problems/cas
es and
applying the
PBL model

Students
perceive the
PBL model
as stressful,
time-consu
ming and
overwhelmi
ng

— Poorly
developed
dispositions
for students’
independent
work;
— students
perceive the
PBL model
as stressful,
time-consumi
ng and
overloading;
—
insufficient
support from
the teacher
when
working with
information

Brief
intervention
s using PBL

— Lack of
scientific
literacy among
students;
— lack of
subject
knowledge;
— weak
independent
learning
habits;
- lack of
teacher
support

3 Methodological
complexity of PBL;
— insufficiently
clear communication
of methodology,
learning objectives,
approaches to
assessment;
— poor organization
of PBL classes;
— lack of
methodological
experience of tutors;
— poor
standardization of
the application of
the methodology by
tutors;
— negative
perception of the
methodology by
tutors;
— lack of
administrative
support;
— overload of
tutors;
— lack of material
resources for
conducting classes;
— insufficient
training of tutors in
guided self-learning

Thus, despite the demonstrated advantages of using PBL for the development of CM in

adults, this approach is difficult to use and requires compliance with a number of

requirements for course design, forms of work, and teacher qualifications (a full list of

requirements is formulated in the next section).

In addition to intrinsic motivation, an important feature of adult learning is the need for

flexibility in the learning process. Flexibility suggests that adult learning is best delivered

without restrictions of time and place, using a variety of formats to better suit individual

learning styles and allow learning to fit into work and home circumstances and provide



different types of stimuli [e.g., Dwyer & Walsh, 2020] . Research shows [e.g., Chou et al.,

2019; Rossi et al., 2021] that the use of online learning formats can provide such

opportunities.

An important advantage of using online formats for teaching CT is that modern digital

technologies allow you to participate in the learning process at any time from anywhere. This

implies the possibility of conducting remote classes in real time, which allows the use of

synchronous learning formats along with asynchronous ones, active and passive learning,

independent learning and group work [Brookfield, 2020; Dwyer & Walsh, 2020; Şendaǧ &

Odabaşi, 2009; Todd et al., 2019]. In addition, multimedia and other digital tools can enhance

user/learner motivation by presenting content in forms other than traditional lectures or

reading physical sources. This is due to the ability to present digital content in the form of

audio, video and/or interactive text and images, which can be particularly important for adult

self-learning.

As noted earlier, an important condition for the development of CT is the use of active

learning formats. Online learning is well suited for this purpose as online learning practices

are often based on constructivist (Şendaǧ & Odabaşi, 2009) and active learning approaches

(Clark, 2005; Dwyer & Walsh, 2020; Rossi et al., 2021). For example, through the use of

PBL (McLinden et al., 2006; Şendaǧ & Odabaşi, 2009), multimedia exercises (Clark, 2005)

or collaborative/group work, case studies, learning through inquiry (Rossi et al., 2021).

The use of online tools greatly facilitates the search and study of sources, which is

especially relevant in the context of the development of CT, since information analysis skills

are one of the key components of CT [Ennis, 2016]. Currently, access to sources is almost

instantaneous, as opposed to obtaining physical books or other materials, making CT learning

in online formats potentially more productive [Author, 2021]. At the same time, the issue of

assessing information remains critically important, since information found on the Internet is

usually unreliable [Santos, 2021]. Evaluating information and data involves the process of

searching and selecting multiple sources of information and assessing their relevance,

completeness and usefulness. Successful assessment of information requires the use of

critical thinking and may include the ability to check the credibility of news sources, the

ability to comprehend and identify the necessary data to solve a specific problem [OECD,

2018]. Therefore, searching for information on the Internet for educational purposes should

be done with caution and with the help of a CT teacher. Thus, the Internet as a learning tool



represents both a challenge and an opportunity because, although risky, it is a stimulus for the

development of students' CT skills and dispositions.

The benefits of online learning for developing adult CM are presented in Table 3.

Table 3. Benefits of online learning on adult CT development and individual effects

Study

Brookfield (2020);
Chou et al. (2019);
Tan (2017); Todd et
al. (2019); Kuhn
(2018)

McGrew et al. (2019);
Rossi et al., (2021)

Meirbekov et
al. (2022)

Brookfield
(2020); Chou et
al. (2019);
Meirbekov et al.
(2022);
McLinden et al.
(2006); OECD
(2021); Rossi et
al., (2021);
Saade et al.
(2012); Todd et
al. (2019)

McLinden et al.
(2006); Rossi et al.
(2021)

Advantage — Synchronous and
asynchronous online
discussions;

- freely pose complex
questions and discuss
different points of
view (Brookfield,
2020), especially in
asynchronous (Todd et
al., 2019) and
anonymous discussion
formats (Brookfield,
2020; Todd et al.,
2019)

— Easy-to-use tools
and applications;

- real/authentic
materials for analysis
(McGrew et al., 2019)

Easy-to-use
tools and apps

Various forms
of web
interactivity (for
example, chat,
forum,
electronic file
exchange,
audio/video
forms, etc.)

Synchronous and
asynchronous
group work

Effect —Reflection skills
have developed more
strongly than when
using personal
dialogue (Kuhn,
2018);

— the breadth and
depth of students’
thinking has increased
(Todd et al., 2019);

— increasing the
inclusion of
introverted students
(Tan, 2017)

— Increasing student
engagement;

— increasing student
motivation

Discussions
and group
work are
facilitated by
visualizing
information,
comments and
ideas in
graphical
applications or
mind maps

Engagement
(Saadé et al.,
2012)

Engagement and
motivation



Along with evidence of the positive impact of online formats for teaching CT, it is

necessary to note the limitations of using these tools for educational purposes. Among the

“contraindications” of using online learning for developing CM in adults are:

― Potential social isolation and health problems (e.g., depression, fatigue, sedentary

lifestyle) with excessive or inappropriate Internet use [Heller, 2022, pp. 53-54].

― Limitation of practical (face-to-face) learning activities and the relationship between

theory and practice [Cortázar et al., 2021].

― Limited competence of teachers in effectively working with new technologies (digital

tools, media, etc.) - insufficient training [Lorencová et al., 2019; Saadé et al., 2012;

Şendaǧ & Odabaşi, 2009; Viberg et al., 2020].

― Limited readiness of teachers and students to work with new technologies (digital

tools, media, etc.) [Lorencová et al., 2019].

― Complexity. Independent workload for students and difficulty for teachers with

adapting/adding new materials/tools and planning lessons [Rossi et al., 2021].

― The inability of students to analyze or summarize a large amount of information on

the Internet [Jou et al., 2016].

― Students’ difficulties in assessing the reliability of information on the Internet

[Molerov et al., 2020; Author, 2021].

― Insufficient time to conduct an online intervention [Chou et al., 2019; Rossi et al.,

2021].

Despite its limitations and possible contraindications, online learning can be very

effective in developing students' CT. Especially if barriers are addressed, as previous studies

have shown [e.g., Chou et al., 2019]. This requires teacher training [Şendaǧ & Odabaşi, 2009;

Viberg et al., 2020], careful course design [Saadé et al., 2012], well-planned teaching [Chou

et al., 2019; Todd et al., 2019], tutor support [Chou et al., 2019], detailed and regular

feedback [Cortázar et al., 2021].

Analysis of studies on the use of PBL and online learning made it possible to identify

the advantages and disadvantages of using these approaches to develop the CM of adults.

Based on the results of the analysis, a list of requirements for the course aimed at developing

CM in adults was developed.



Course requirements for the development of critical thinking in adults
based on problem-based learning, implemented in an online format

The list of course requirements is presented in the articles:

Santos Meneses L.F., Pashchenko T., Mikhailova A., Critical thinking in the context of

adult learning through PBL and e-learning: A course framework // Thinking Skills and

Creativity. 2023.

Pashchenko T. Formation of critical thinking in adults using problem-based learning in

an online environment // Educational Issues, 2024 (in press).

The analysis of existing research carried out at the previous stage to determine the

features of the use of problem-based learning in the online environment and the formation of

critical thinking in adults allowed us to identify a number of requirements, following which

helps to increase the effectiveness of the use of problem-based learning using online tools for

the development of CM in adults. We classified the requirements into four categories:

requirements for course design, requirements for teaching and interaction with students,

requirements for teacher qualifications, requirements for a digital platform. Within each

category, we have identified general requirements that can be applied to courses on the

formation of universal competencies as comprehensive educational results and specific

requirements for CT. The list of requirements is presented in Table 4.

Table 4. Course requirements for the development of critical thinking in adults based on

problem-based learning, implemented in an online format

Category Are common Specific

1. Course design
requirements

1.1 The course must be long enough (at least 8
weeks, 6 hours of group work weekly);

1.7 Activities related to problem-based learning
should be central to the course;

1.2 The course must allow synchronous interaction
between students and the teacher, including
individual communication if necessary;

1.8 Course assignments should be constructed using
semi-structured problems related to students’
real-life experience or context known to them;

1.3 Lecture formats should be used as little as
possible;

1.4 Course assignments should encourage both
independent work of students and work in
mini-groups, group discussions, brainstorming;

1.5 Intrinsic motivation of students must be
supported, including by demonstrating the
significance of educational results;



1.6 For assessment, you need to use both learning
analytics and performance-based tasks.

2. Requirements
for teaching and
interaction with
students

2.1 Educational results, conditions for taking the
course, rules of interaction, assessment, deadlines
for completing assignments must be known to
students;

2.5 The teacher should pose open questions, not give
ready-made solutions, encourage the search for
information, research, stimulating independent
thinking of students;

2.2 The size of mini-groups and formats of group
work should provide the opportunity to provide
personal feedback;

2.6 Student responses and comments based on
evidence and argument should be encouraged;

2.3 Group sessions should be well organized and
effectively managed by the teacher;

2.4 Predominantly formative tools should be used to
provide feedback.

3. Requirements
for teacher
qualifications

3.1 The teacher must be able to manage group
dynamics, facilitate various forms of group work;

3.3 The teacher must have a sufficiently high level of
development of critical thinking skills and
dispositions;

3.2 The teacher must be able to give and receive
feedback and encourage students to provide mutual
feedback.

3.4 The teacher should be intimately familiar with
problem-based learning as an approach;

4. Requirements
for the digital
platform

4.1 Digital tools should be accessible for quick
learning by listeners without special technical skills;

4.5 The platform must allow the possibility of
individual and group, synchronous and asynchronous
communication (including anonymous);

4.2 The platform must support information
visualization tools, including the creation of mental
maps;

4.6 Students must have access to authentic data and
sources of information;

4.3 The platform must record and provide
information on the progress of students in achieving
educational results;

4.4 The platform should record the educational
behavior of students and perform educational
analytics.

This list of requirements is likely not a minimum: many of the requirements included

may not only relate to courses aimed at developing adult CT using PBL in online formats, but

also, to an even greater extent, reflect the features of active learning as an approach [

Bonwell, Eison, 1991]. At the same time, this list reflects the orientation of the course to

support intrinsic motivation and ensure flexibility in learning, which are features of adult

learning, according to preliminary research.

The development and implementation of a course for the development of CM allowed

us to empirically confirm the applicability and effectiveness of the identified requirements.

Moreover, the positive dynamics of the knowledge and skills of course students (see Result 5)



allow us to evaluate this list of requirements as sufficient to achieve the planned educational

results (knowledge and skills related to CM). However, the available data does not allow us

to assess which of the requirements are necessary . More research using experimental designs

is needed to identify a minimum set of requirements.

Thus, the analysis and data obtained allow us to conclude that the proposed

requirements are sufficient for a course aimed at developing CM in adults, although they may

not be necessary.

Based on the above list of requirements, the “Critical Thinking” course was developed,

implemented on the Yandex Workshop platform 1.

The design of the course was preceded by the development of a system of educational

results in the form of a competency matrix built on the basis of the “Universal Competencies

and New Literacy” framework [Dobryakova et al. 2020]. This framework assumes three

groups of universal competencies: “thinking”, “interacting with others” and “interacting with

oneself”. Competence is considered as “an integrated set of knowledge, skills and activity

attitudes that are mobilized in a certain context to solve a specific problem” [ibid., p. 38].

Thus, critical thinking as a universal competence can be represented in the form of finite lists

of knowledge, skills and attitudes. Analysis of the literature made it possible to generate such

lists and compare behavioral indicators relevant to the target audience of the course to each

component. Next, from these lists, we selected those components that, according to the

developers’ hypothesis, could be developed and assessed based on the results of the course.

At the same time, attitudes and dispositions of critical thinking were deliberately excluded

from the list of planned educational outcomes, since the developers did not have access to a

tool for their assessment, and the project did not involve the original development of such a

tool. At the same time, a number of studies show a positive relationship between the levels of

development of critical thinking skills and attitudes [Facione et al, 1994; Yang et al, 2008],

and a careful assumption can be made that the development of skills and attitudes occurs

together.

The educational results of the course were knowledge :

● criteria for the reliability of sources,

● types of cognitive distortions,

1 Навыки критического мышления для менеджеров. URL: https://practicum.yandex.ru/thinking/
Дата обращения 17.11.2023

https://practicum.yandex.ru/thinking/


● basic methods of correct reasoning,

● types of logical errors,

● criteria for convincing arguments,

● types of argumentative tricks.

And skills :

● distinguish between fact and opinion,

● evaluate the reliability of the information source,

● reason deductively and inductively,

● think hypothetically

● evaluate reasoning

● create arguments

● analyze arguments

● recognize tricks in arguments,

● choose the most appropriate solution option, taking into account conditions and

resources,

● evaluate the applicability of a solution in different contexts.

The course consists of four modules, each of which focuses on thinking tools used at
specific stages of the problem-solving process:

● analysis of the context to clarify the problem (7 lessons, 5 workshops);

● generating multiple solutions (4 lessons, 5 workshops);

● choosing the best solution (8 lessons, 5 workshops);

● convincing stakeholders of the optimality of the selected solution (6 lessons, 5

workshops).

This design allows students to get acquainted with the basic tools of critical (and,

partly, creative) thinking: tools for analyzing information and clarifying the problem (48

critical questions 5W + H, cognitive distortions, the basics of fact-checking, etc.), tools for

generating solutions (for example, method 6 lateral thinking hats De Bono, SCAMPER, etc.),

formal logic (for example, SMART hypotheses, hypothetico-deductive method, probabilistic

reasoning) and argumentation (for example, Argumentation RAS + SExI, argumentative

tricks, etc.).

Each module is designed for two weeks of training and includes two forms of work:



1. An online simulator containing theoretical material and practical tasks for

independent completion, divided into lessons. Studying one lesson is designed for

60–120 minutes.

To ensure the internal coherence of the course and support student motivation, the

theory and assignments in the online textbook are connected by a common story. In it, the

participant is assigned the role of a member of a team developing an environmental startup.

This story does not affect the theoretical foundations of the course, but helps participants

keep their attention on the material, and also immerses them in the context of solving

semi-structured problems.

2. Workshops are interactive group classes with a teacher, carried out synchronously via

video communication using interactive whiteboards. One workshop lasts

approximately 90 minutes and includes individual and group assignments aimed at

achieving a deeper understanding of the material and developing skills in using the

tools presented in the simulator. The general scenario of workshops consists of

referring to previously studied material, solving problems (individually and in

mini-groups), and reflection.

Before each workshop, participants take a short survey to test and update the theoretical and

practical knowledge acquired in previous simulator lessons.

During the final workshop of each module and the final workshop of the course, participants

in groups solve a case in the form of a semi-structured problem from a general professional

context, demonstrating skills in using the tools they have learned. In this way, workshops

help participants immerse themselves in the process of group problem solving using the

thinking tools they have learned.

Throughout the entire training, a team works with students to support the students’

educational activities. Each cohort of participants is assigned a curator whose tasks include

helping with organizing the learning process (reminders about assignment deadlines,

assistance with technical problems at workshops, informing about news, sending out tasks for

independent work before workshops, answering students’ organizational questions, collecting

feedback communications after workshops, upon completion of modules and upon

completion of the entire course). Interaction with the curator is aimed at creating a sense of

continuity in the learning process and supporting the internal motivation of participants.



In total, the course takes approximately 60 hours of high-involvement independent and

group work over eight weeks.

Immediately before the start of training and after completion of the course, participants

are tested (using a developed tool) to determine the level of formation of CM components.

Assessing educational outcomes related to adult critical thinking in an
online format

The results of the development and validation of an instrument for assessing CM in

adults are presented in the article by Sadova A. R., Khil Yu. S., Pashchenko T. V., Tarasova K.

V. Measuring critical thinking in adults: methodology and development experience // Modern

foreign psychology. 2022. T. 11. No. 4. pp. 105–116.

To evaluate course outcomes, a measurement tool was developed based on

evidence-centered design. This approach allows us to consider test results as manifestations

of the expression of certain personality characteristics and makes it possible to measure

complex constructs, which include critical thinking [Uglanova, Brun, Vasin, 2018].

The theoretical framework of the test includes two types of indicators - knowledge and

skills, distributed into three groups:

― work with information (it includes such indicators as “Names the criteria for the

reliability of sources”, “Evaluates the degree of reliability of information sources”,

“Determines the insufficiency of information for a conclusion”, etc.);

― logical reasoning (“Describes the types of logical errors in deductive, inductive and

probabilistic reasoning”, “Demonstrates signs of correct and convincing reasoning”,

“Correctly uses deductive, plausible, probabilistic reasoning”, etc.);

― argumentation (“Names the criteria for convincing arguments”, “Finds convincing

arguments to support a position”, “Finds counterarguments to refute a position”,

“Finds a thesis, arguments, illustrations in the text”, etc.) [Sadova et al., 2022].

The test was developed in two versions for use before starting and after completing the

course and contains tasks to assess knowledge and skills that are the educational outcomes of

the course. Each version of the test consists of three blocks of tasks, two of which are

performance-based assessment type tasks, and the third is classic tasks with a choice of one



or more answer options. The tasks of the first and second blocks are organized around

stimulating texts on general professional topics with questions for their analysis.

Each version of the test consists of three blocks of tasks, two of which are

performance-based assessment type tasks, and the third is classic tasks with a choice of one

or more answer options. The tasks of the first and second blocks are organized around

stimulating texts on general professional topics with questions for their analysis. For

example, in the first block (6 questions) to one of the stimulus texts, consisting of 12

statements on the topic “Women Leaders,” the following task was asked: “Find statements

that support the position that women demonstrate better results in leadership positions, than

men. Indicate the numbers of suitable statements” (indicator: “Finds convincing arguments to

support a position”). The second block (8 questions) is built around the stimulus text

“Four-day working week” (15 statements). For example, “Find a statement that justifies the

thesis by citing the fact that the majority holds the view presented. Indicate the number of the

appropriate statement” (indicator: “Recognizes psychological and logical tricks”). The third

block consists of five classic format tasks with a choice of one or more answer options, as

well as one matching task.

The test is presented in computer form and consists of tasks aimed at identifying the

observed behavior of the subject that is relevant to the CM components. The validity of the

developed instrument, including its compliance with theoretical expectations of factor

structure, was supported by evidence of construct, criterion, convergent, and content validity.

Assessment of the results of the course for Critical Thinking
development

The results of course development and assessment of learning outcomes are presented

in the article Pashchenko T. Formation of critical thinking in adults using problem-based

learning in an online environment // Educational Issues, 2024 (in press).

Analysis of the pre-test and post-test results was carried out using the Wilcoxon T-test.

The average results for three components of the test: working with information, logic and

argumentation for respondents who passed both tests are presented in Table 5.

Table 5. Mean pretest and posttest scores by component (n = 184)



t1 t1_STD t2 t2_STD Δ

Working with information 0.47 0.19 0.59 0.20 0.12*

Logics 0.54 0.18 0.64 0.23 0.1*

Argumentation 0.52 0.20 0.69 0.23 0.17*

*p < 0.01

The average percentage of correctly completed pretest tasks for all respondents was

0.47 (working with information), 0.55 (logic) and 0.52 (argumentation). The average

percentage of correctly completed post-test items for all respondents was 0.59 (working with

information), 0.64 (logic) and 0.69 (argumentation). Thus, it is possible to record an

improvement in the average results for all components by 0.12, 0.09 and 0.17, respectively.

These differences are statistically significant at the p < 0.01 level. The distribution of results

is presented in Figure 1.

Figure 1. Distribution of pretest and posttest scores (n = 184)

Additional analyzes were conducted to assess possible bias in the results by gender and

age. Analysis using the Mann-Whitney test did not reveal significant differences between

men and women in changes in test scores after completing the course (Table 6).



Table 6. Difference between pretest and posttest scores by gender.

Men Women P-value

Working with information 0.12 0.14 0.57

Logic 0.10 0.10 0.95

Argumentation 0.19 0.16 0.82

At the same time, correlation analysis (Spearman's correlation coefficient) did not

reveal a significant relationship between age and changes in test results. The correlation

coefficients between age and the increase in correctly solved tasks were −0.005 (working

with information), 0.035 (logic), 0.103 (argumentation). Thus, we can conclude that the

difference in the results of the pretest and posttest is not associated with gender and age

differences of respondents.

Analysis of test results showed that respondents, on average, demonstrated higher test

results after completing the course. This may indicate that learning in the course is related to

the development of their knowledge and critical thinking skills. At the same time, the results

of the three components of critical thinking embedded in the theoretical framework of the

study - working with information, logic and argumentation - change unevenly. Performance

on argumentation tasks improves the most, while logic tasks show the least progress. At the

same time, the difference between logic and argumentation in the pretest is insignificant. This

may indicate that the concept and design of the course, work formats and duration of the

modules contribute to varying degrees to the formation of knowledge and the development of

skills in information analysis, logic and argumentation. Testing this hypothesis requires

additional research.



Conclusions
Key scientific findings and conclusions submitted for defense

1. Despite the emergence of CM as a subject of pedagogical discussions in the first half

of the 20th century, ideas about the key components of CM as educational results

(discipline and impartiality of thinking, skills in working with information and

sources, the use of methods of rational cognition in solving problems) arise and

develop within the framework of tradition Western rationality, discussions about

liberal education in German philosophy of the 19th century. and American

pragmatism.

2. Important features of the development of critical thinking in adults are the importance

of internal motivation and the flexibility of the learning process. To maintain

motivation, PBL can be used based on contexts relevant to the student’s experience,

and online formats can be used to ensure flexibility. The use of these approaches has a

number of features that affect the achievement of planned educational results.

3. An analysis of the features of the development of CM in adults, the use of PBL, and

the use of online learning formats made it possible to identify a list of requirements

for a course aimed at developing CM in adults based on PBL using online formats.

This list includes requirements for course design, requirements for interaction with

students, requirements for teacher qualifications, requirements for technical features

of the platform, among which we can highlight both general ones for the development

of universal competencies and those specific to CM.

4. Developed based on the evidence-centered design methodology, the adult CT

assessment tool demonstrated acceptable psychometric properties. It can be used to

assess knowledge and skills related to CM for research and applied purposes.

5. A course aimed at developing CM in adults, built on the basis of PBL using online

formats, contributes to the achievement of planned educational results.

Taking into account the provisions submitted for defense and the results obtained, the

research hypothesis can be considered confirmed.

Theoretical significance and scientific novelty of the study
In this study:



1. An interpretation of the genesis of the components of critical thinking within the

framework of new European rationality, the philosophy of liberal education, and

American pragmatism is proposed. It is shown how the skills and attitudes associated

with CT arise within the framework of ancient philosophy, are formed within the

framework of modern philosophy, penetrate into discussions about the mission of the

university in German philosophy of the 19th century, and gain relevance in

connection with ideas about the practical application of thinking in American

philosophy and pedagogy at the turn of the 19th–20th centuries.

2. Features of the formation of adult CT within the framework of informal learning

using problem-based learning using online formats have been identified: support for

internal motivation and flexibility of learning. Intrinsic motivation of adults can be

supported if, throughout the course, attention is focused on the learning goals and

their benefits for the student (for example, the contribution of CT to improving life,

increasing resilience, the quality of decisions made, etc.), using task contexts that are

relevant to professional and everyday tasks (for example, semi-structured tasks from a

general professional context). Flexibility of learning suggests that adult CT learning in

the context of non-formal education is best done without strict time and space

restrictions and using a variety of learning modalities to better suit adults' learning

styles and lives, as well as to provide different types of stimuli.

3. Based on a synthesis of approaches to adult learning, the development of critical

thinking, the use of problem-based learning and the use of online formats, course

requirements for the development of CM in adults were determined. The list of

requirements includes requirements for course design (for example, the structure of

modules, minimum duration, content features, formats of group and independent

work, etc.), requirements for interaction with students (role of the teacher,

communication of educational results, formative assessment, etc.), requirements to the

qualifications of the teacher (level of computer science, proficiency in PBL,

facilitation skills, etc.), requirements for the technical features of the platform (for

example, the possibility of synchronous and asynchronous communication). Both

general requirements for universal competencies and specific requirements for CM

are identified.

The practical significance of the studyA



1. A tool for measuring critical thinking in adults has been developed and validated

based on evidence-centered design methodology;

2. A course on the development of cognitive skills in adults based on problem-based

learning using online formats has been developed and tested.

3. The resulting list of course requirements can be used to design courses for other

complex educational outcomes.
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