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Abstract: The globalisation of the modern information environment and the challenges of
professional development make it crucial to develop students’ critical thinking skills, including
data analysis skills, the argumentation of points of view, and decision-making based on the
information received. The study aims to analyse pedagogical strategies for developing critical
thinking in students and identify the most effective ways to develop this skill in higher education
students. The key components of this work are the identification of the most effective pedagogical
strategies for developing critical thinking in students, their implementation in the educational
process and the evaluation of learning outcomes for higher education students who used the
selected strategies and for students who studied according to the requirements of the established
educational programme. The methods of questioning teachers, analysing learning outcomes and
conducting a pedagogical experiment were used to achieve this goal. Identification of the most
effective pedagogical strategies for the development of critical thinking was carried out by
forming a questionnaire based on the developed evaluation criteria, which included: the level of
involvement of higher education students, the quality of argumentation, the practical application of
the selected strategies and the development of reflection and self-assessment skills. In this part of
the study, the most effective strategies for developing critical thinking were selected, including
problem-based learning, discussions and debates, case analysis, and work with contradictory
sources. The next stage is the implementation of these strategies in the educational process. A
control and an experimental group of students were formed; their indicators before the study did
not have significant differences, while after the experiment, the experimental group that used the
outlined strategies for developing critical thinking increased the number of students with high
levels of learning. It is determined that identifying the most effective strategies for developing
critical thinking positively impacts its development and learning outcomes and forms a high level
of professional training for higher education students.

Keywords: critical thinking, pedagogical strategies, higher education students, case analysis,
problem-based learning.

Introduction

ne of the important tasks of the modern educational process is to develop critical thinking in higher
Oeducation students. Critical thinking is the basis for the successful formation of professional competences

and is aimed at analysing controversial situations, questioning certain statements, and making effective
decisions in professional activities. Given the rapid growth of information and the challenges of analysing it, there is
aneed to develop critical thinking in future professionals and apply critical thinking strategies in practice.

The necessary professional skills of higher education students include extracting the central point from the
information flow and checking the correctness and reliability of this data. Today’s educational standards are based
on the formation of competences based on the principles of analysis, evaluation, and synthesis of information, and
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critical thinking is a key component of this process. Developing critical thinking is an important aspect of adapting
to the challenges of the information society and professional fulfilment.

Despite the impact of critical thinking development on learning outcomes and further professional development, this
aspect remains insufficiently addressed in pedagogical practice. Higher education institutions usually rely on the
traditional knowledge transfer model, which is mainly focused on reproducing information with minimal
opportunities for training critical thinking skills. Teachers often struggle to choose appropriate methods and
strategies for developing critical thinking. Therefore, the analysis and implementation of pedagogical strategies in
developing critical thinking is an urgent problem that needs research and implementation.

The study is devoted to identifying the most effective pedagogical strategies for teaching critical thinking to students
and assessing their impact on learning outcomes.

Literature review

The development of critical thinking in today’s context presents it as a key competence that forms the ability to
analyse information and solve problems. Debates and discussions contribute to developing reflection and analysis
skills as students analyse different points of view during this strategy [1], [2]. Debates stimulate cognitive conflict,
which develops skills of argumentation, critical thinking and collaboration [3].

However, it should be noted that discussions can be ineffective due to the low level of students’ knowledge [4], [5].
Case studies are popularised as a way of teaching students through the analysis of real-life situations. Case analysis
teaches higher education students to use an interdisciplinary approach to solve today’s challenges [6]. Case methods
link theory to practice, which is especially important in the context of professional training [7]. However, the
problem with using case studies is the difficulty of preparing cases.

Working with contradictory sources allows for identifying false information for manipulation [8]. This strategy
develops media literacy and critical thinking in information overload [9], [3]. There is a need to prepare higher
education students to perform a thorough analysis [10]. In addition to developing critical thinking skills, problem-
based learning allows for creative competence and conscious learning [11], [12]. However, this strategy requires
human, professional and time resources and is ineffective when applied to students with low motivation [13], [14].
A common feature of the author’s points of view on developing critical thinking is the development of active
learning by students, analysis of information and application of knowledge in practice [15]. Important aspects of the
study of this topic are the interdisciplinarity of these approaches and the analysis of the conditions for adapting these
strategies to the conditions of the educational programme.

The study outlines how to apply critical pedagogy in a university context that should mobilise academic dynamics
[16]. The study aimed to expand and strengthen teachers’ knowledge of active pedagogy as an opportunity to
generate educational innovation processes through various strategies. The results show a dynamisation of learning
processes and teacher satisfaction with topics that allow them to transform their teaching practice [17].

The application of critical pedagogy methods in graduate courses in security and control has revealed opportunities,
challenges, and outcomes that provide key action strategies and commitments for both students and teachers [18].
Modern pedagogies are needed, and the implementation of a critical thinking approach to learning for engineering
graduates is discussed [19].

Research has shown that introducing critical thinking strategies into the learning process changes the learning
environment, leading to increased positive effects on learning outcomes, increased enthusiasm for learning, and
higher levels of motivation [20].

The author shares some thoughts on the current state of affairs in engineering undergraduate education and invites
the reader to reflect on universities’ role in promoting critical thinking [21]. The organisation, structure and
implementation of the course “Approaches to Active Pedagogy” are analysed. The course aimed to expand and
strengthen teachers’ knowledge on issues related to active pedagogy as an opportunity to generate educational
innovation processes through various strategies [17].

The study identifies discussions as a strategy for developing critical thinking in the context of modern pedagogical
practice. It provides recommendations on how to use critical learning strategies in engineering classrooms [22]. It
has been determined that joint reflection on specific problematic issues leads to developing critical thinking and
analytical skills [23]. Numerous studies have also focused on the challenges of developing critical thinking in the era
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of artificial intelligence [24]. A combination of different methods of critical thinking development provides a

diverse learning process and a better level of student adaptation.

Research methods

1. Questionnaire survey of teachers. The study outlined the criteria for the effectiveness of using pedagogical
strategies for developing critical thinking in students. Based on these criteria, a questionnaire for teachers was
developed. The questionnaire allows data on which strategies for developing students’ critical thinking are
the most effective for further implementation in the educational process. The survey was conducted among
22 lecturers who provided the educational programme. The study was conducted at Bogdan Khmelnitsky
Melitopol State Pedagogical University (Zaporizhzhia), Mykolayiv National Agrarian University and Dmytro
Motornyi Tavria State Agrotechnological University.

2. Analysing learning outcomes before implementing the outlined pedagogical strategies for developing critical
thinking in higher education students allowed us to conclude the results of the entrance control. The control
group included 102 higher education students, and the experimental group included 101.

3. The experimental study compared the learning outcomes of the control and experimental groups to assess the
impact of the selected pedagogical strategies on the development of critical thinking and mastering the
curriculum by higher education students. The experimental study covered two semesters of the academic year
2023-2024 to conclude the impact of pedagogical strategies for developing critical thinking on student
learning outcomes.

Research results

Critical thinking is characterised by the ability to analyse information and master the skills to question assumptions,
analyse cause-and-effect relationships, and make informed decisions. Table 1 analyses pedagogical strategies for
developing students’ critical thinking.

Table 1. Analysis of pedagogical strategies for the development of critical thinking in students

Pedagogical Characteristics Skills that the strategy develops

strategy

Discussions  and Participating in discussions, justifying own Argumentation of opinions, identification of weaknesses
debates position and analysing other points of view. in the opponent’s arguments, and critical attitude to the

Case analysis

Socratic dialogue

Reflection

Analysing
contradictory
sources

Critical reading

Problem-based
learning
Project-based
learning
Brainstorming

Roleplay

Research of hypothetical or actual cases
(cases)

The presentation of a sequence of questions
forces a deeper exploration of the topic and
helps identify problematic aspects.
Post-assignment analysis, discussion of how to
apply the knowledge gained.

Researching materials containing different
points of view

Analysing  texts, identifying arguments,
checking facts and assessing credibility.
Application of analysis, synthesis,
evaluation.

Development of projects based on data
analysis and planning, presentation of results.
Putting  forward proposals, discussing,
criticising and selecting the best ways forward.
Exploring the problem as participants in the
process

and

information received.

The goal is to develop analytical and problem-solving
skills, decision-making strategies, the identification of
contradictions, and the selection of key factors.
Developing the ability to find logical errors and the
correct formulation of questions.

Formation of a conscious attitude to learning.

Assessing the bias of points of view, drawing
independent conclusions.

Skills in working with information.

Use of the acquired knowledge in real-life situations.
Applying an integrated approach.

Creativity and group interaction skills.

Analysing from a critical perspective and understanding
different points of view

Source: compiled by the author
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A questionnaire was conducted among teachers to study the effectiveness of pedagogical strategies for developing
critical thinking in students. Out of the 10 strategies outlined, it was proposed to choose the 4 most effective ones
and then evaluate them according to the criteria outlined. Appendix 1 contains a questionnaire for determining the
effectiveness of pedagogical strategies for developing students’ critical thinking.

The questionnaire was formed based on the criteria developed to determine the effectiveness of applying
pedagogical strategies for developing critical thinking in students. The first criterion is the level of student
engagement, i.e. it assesses how actively higher education students participate in the learning process involving
critical thinking. The second criterion is the quality of analysis and argumentation, i. e., the quality of forming
conclusions and arguments from the point of view and the depth of analysis of the information received. Another
important criterion for assessing the development of critical thinking is the ability to apply knowledge in practice,
which characterises the successful use of the acquired knowledge and critical thinking skills in simulated or real
situations. Moreover, the last criterion for studying this issue is mastering the skills of reflection and self-
assessment, which indicate students’ self-awareness of skills and evaluation of their work. The questionnaire was
developed according to the four criteria outlined above. The first part of the questionnaire proposes selecting the
four most effective strategies for developing higher education students’ critical thinking and then evaluating them
from 0 to 100 according to the questions asked.

The experiment lasted for two semesters of the 2023-2024 academic year. At the ascertaining stage of the
experiment, a survey was conducted among 22 teachers, during which the most effective pedagogical strategies were
selected. During the formative stage of the experiment, a control and experimental group of 102 and 101 were
formed for higher education, during which the initial levels of knowledge of higher education students were
identified, and the implementation of the proposed strategies in teaching disciplines was initiated. The control stage
of the pedagogical experiment was aimed at comparing the level of knowledge of the control and experimental
groups after the implementation of the proposed strategies and identifying their effectiveness. The study was
conducted for higher education students of medical, socio-humanitarian and natural sciences at Bogdan Khmelnitsky
Melitopol State Pedagogical University (Zaporizhzhia), Mykolayiv National Agrarian University and Dmytro
Motornyi Tavria State Agrotechnological University.

Critical thinking positively impacts medical students’ professional activities; it is a key factor in clinical decision-
making in professional activities and improves diagnosis skills. Social sciences and humanities students develop the
ability to argue and defend their point of view when developing critical thinking skills. Students of science and
technology specialities learn to apply certain aspects of critical thinking when developing hypotheses and
interpreting experimental data. Developing critical thinking skills in specialists is important to improving academic
results, independent problem-solving skills, and cognitive skills. Figure 1 shows the evaluation of the effectiveness
of pedagogical strategies during the ascertaining stage of the experiment.

Role play messsssssss— (|
Brainstorming s 5
Project-based learning n————— 7()
Problem-based learning I ]
Critical reading S ((
Analysing contradictory sources | 8 5
Reflection s 8
Socratic dialogue T————————————————— 54
Case analysis e O |
Discussions and debates I 30

0 10 20 30 40 50 60 70 80 90 100

m Performance indicator

Figure 1. Evaluation of the effectiveness of pedagogical strategies in the course of the survey according to the
developed criteria (on a 100-point scale)
Source: compiled by the author
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The evaluation of the effectiveness of pedagogical strategies in the survey according to the developed criteria
showed that the most effective strategies are discussions and debates, case analysis, analysis of contradictory sources
and problem-based learning. Table 2 shows the effectiveness of the selected pedagogical strategies according to the
criteria on a 100-point scale. These strategies were implemented in the course of the pedagogical experiment.

Table 2. Performance indicators of selected pedagogical strategies by the outlined criteria

Criterion Level of Quality of Ability to apply Reflection Average
engagement argumentation in practice skills indicator

Strategy

Discussions 88 90 90 88 89

and debates

Case 90 92 88 92 91

analysis

Analysing 83 84 87 86 85

contradictory

sources

Problem- 86 92 86 92 88

based

learning

Source: compiled by the author
As Table 2 shows, the selected strategies scored high for each of the criteria, which allows us to assume the
effectiveness of their implementation during the pedagogical experiment.

Table 3 presents the summarised results of higher education students’ learning before implementing pedagogical
strategies for developing critical thinking. For statistical testing, we used Pearson’s y? criterion, which answers
whether different values of a feature occur with equal frequency in two or more empirical distributions.

Two hypotheses were put forward during the experiment:

Ho - %2Emp) is less than the critical value, the differences between the distributions are not statistically significant, the
impact of the use of pedagogical technology on learning outcomes is insignificant;

Hi - x2emp is greater than the critical value, the differences between the distributions are statistically significant, and
the impact of pedagogical technology on learning outcomes is significant.

Table 3. Learning outcomes of higher education students to implement pedagogical strategies for the development
of critical thinking

Assessment EG, % EF @ of the CG,% EF 6 of the (EF gc - (EF k¢ - EF

number of higher number of EFcc)? )Y EF cc
education students higher education
students
A 7,92% 8 7,84% 8 0 0,00
B 12,87% 13 13,73% 14 1 0,07
C 17,82% 18 18,63% 19 1 0,05
D 25,74% 26 27,45% 28 4 0,14
E 25,74% 26 24.51% 25 1 0,04
FX 9,90% 10 7,84% 8 4 0,50
Total 100,00% 101 100,00% 102 0,81

Source: developed by the author

In Tables 3 and 4, the following conventions are used: EG, CG, % - the percentage of grades of a certain level on the
ECTS scale for higher education students of the control and experimental groups; EF (cc, gg) of several higher
education students - the empirical frequency of receiving grades for students of the control and experimental groups.
The degree of freedom for this sample is v=>5, critical values of % at v=5 (p(0.05) > 11.07; p(0.01) > 15.086)
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The analysis of the results of higher education students’ learning before introducing pedagogical strategies for
developing critical thinking showed that the overall semester score of students in the control and experimental
groups is practically the same. Levels C and D indicators predominate, and the share of level E is also significant.
The value of y* = is 0.81, which is less than p(0.01) and p(0.05). Therefore, we accept hypothesis Ho, the impact of
pedagogical technology (before the experiment, both groups studied using traditional methods) on learning
outcomes is insignificant.

Table 4 presents the summarised learning outcomes of higher education students after implementing the outlined
pedagogical strategies for developing critical thinking.

Table 4. Learning outcomes of higher education students after the implementation of pedagogical strategies for the
development of critical thinking

Assessmen EG,% EF @& of the CG, EF («c of the (EF gc- (EF k6 - EF

t number of higher % number of higher EF cc)? «c)* EF cc
education students education students
A 17,82% 18 9,80 10 64 6,40
%
B 25,74% 26 14,71 15 121 8,07
%
C 27,72% 28 19,61 20 64 3,20
%
D 13,86% 14 28,43 29 225 7,76
%
E 11,88% 12 22,55 23 121 5,26
%
FX 297% 3 4,90 5 4 0,80
%
Total 100,00 101 100,0 102 31,49
% 0%

Source: developed by the author

The analysis of the learning outcomes of higher education students after implementing pedagogical strategies for
developing critical thinking showed that the overall semester grades of students in the control and experimental
groups had significant differences. The number of students receiving A and B grades increased significantly, and the
number of low-level grades decreased. The primary purpose of the pedagogical experiment was to identify the most
effective pedagogical strategies for developing students’ critical thinking and to study the impact of their application
on learning outcomes. The value of ¥* = is 31.49, it is more significant than p(0.01) and p(0.05), so we accept the
hypothesis Ho, the impact of the use of pedagogical technology (before the experiment, both groups were taught
using traditional methods) on learning outcomes is significant. Based on this, it can be argued that using the outlined
pedagogical strategies for developing critical thinking positively impacts students’ learning outcomes.
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Figure 2 shows a general visualisation of the impact of pedagogical strategies for developing students’ critical
thinking on learning outcomes.

CQG after the experiment _ 19.61 28.43

EG after the experiment _ 27.72 13.86
CG before the experiment -- 18.63 27.45
EG before the experiment -- 17.82 25.74

0% 10%  20% 30% 40% 50% 60%  70%  80%  90% 100%

HEA mB mC mD mE mFX

Figure 2. General visualisation of the impact of applying pedagogical strategies for developing students’ critical
thinking on learning outcomes.
Source: compiled by the author

The analysis of Figure 2 shows an increase in the percentage of higher education students with high levels of
learning outcomes in the experimental group, which is an indicator of the effective selection and application of
pedagogical strategies for the development of critical thinking and has a positive impact on the professional training
of higher education students.

In order to develop critical thinking, various pedagogical strategies are used, each of which has its advantages and
peculiarities of application. The paper investigates the creative thinking abilities of bioengineering graduates in the
context of traditional and competence-based educational models. By comparing the convergent thinking scores of
graduates of these different educational models, this study aims to identify the potential impact on problem-solving
and innovation capabilities. The results reveal an understanding of the impact of educational models on critical
thinking abilities. The analysis of the indicators indicates the possible impact of educational models on graduates’
logical reasoning and analytical skills. The importance of this study lies in its contribution to the current discourse
on innovative pedagogical strategies. Testing critical thinking abilities highlights the impact of educational models
on graduates’ cognitive skills [25]. Although problem-based learning shows high-performance indicators and
develops teamwork and communication skills, it can be difficult for students with low levels of preparation and
requires a significant time commitment from the teacher. This teaching strategy is usually effective in practical
disciplines.

Information and communication technologies in medical education revolutionise learning by providing personalised
learning and simulations, improving students’ diagnostic and decision-making skills. It also offers access to vast
databases for research and interactive learning, improving overall medical knowledge and practice. However,
attention should be paid to effective pedagogical strategies to address critical thinking [26]. The ability to think
critically is essential for medical students engaged in basic research, clinical diagnosis and treatment in the future.
However, medical students currently lack this problem-solving strategy. The study outlines methods that positively
impact improving students’ computational thinking [27]. Case analysis develops decision-making skills and helps to
integrate theory into practice. An important aspect of implementing this strategy is carefully preparing cases, which
is important when teaching applied disciplines.

An important skill for engineering and medical students is the implementation of electives related to health
technologies in an interdisciplinary context; engineering and medical programmes should work closely together.
Through these innovative projects, students discover new ways to co-design and interact with each other and



28 Saienko et al. / OIDA International Journal of Sustainable Development, 18:07,2025

develop critical thinking skills [28]. The paper aims to study, analyse and synthesise the characteristics of medical
students along with digital competences. A convincing visual model identifies the characteristics of medical students
needed to develop digital literacy [13]. Processing contradictory sources provides an opportunity to assess the
reliability of information critically. However, it should be noted that this method works well for high-level students
and requires additional explanation of the methodology for lower-intermediate students.

The article investigates the use of intelligent equipment and the mode of online teaching of physiology in the
practical activities of medical students. Based on the experience of the teaching process, the advantages of online
teaching are summarised: high integration of learning resources, anytime, anywhere re-learning mode, network and
data on the supervision of the learning process; teacher’s assessment of critical thinking skills based on the use of
problem-based learning techniques [4]. Discussions and debates require the teacher’s moderating skills and can be
ineffective for unmotivated students. They are effective if clear rules and structure are followed. A high level of
teacher training, moderation skills, and the ability to create conditions for active learning are the leading
professional qualities of academic staff to successfully overcome the challenges of developing students’ critical
thinking and implementing pedagogical strategies in this regard.

Conclusion

Thinking critically is one of the key skills that students must master during their studies at higher education
institutions. The article analyses pedagogical strategies for developing critical thinking in students. A teacher
questionnaire survey identified the most effective strategies for developing critical thinking, including problem-
based learning, case analysis, discussions, and work with contradictory sources. Case analysis and problem-based
learning tools are based on the interaction of higher education students with actual or hypothetical situations,
contributing to the practice-oriented nature of learning and the development of argumentative skills. In the era of
information overload, the use of analysis of controversial sources is relevant; it is aimed at developing the
identification of unreliable data and argumentation of the point of view of higher education students. Debates and
discussions contribute to developing communicative competence, comprehension and critical evaluation of one’s
own experience.

The most effective pedagogical strategies for developing students’ critical thinking were identified based on an
assessment based on four criteria: level of engagement, quality of argumentation, ability to apply knowledge in
practice, and ability to reflect. After identifying the most effective strategies for developing critical thinking, their
impact on learning outcomes was assessed. The overall results show that the learning outcomes of the experimental
group that applied the identified strategies improved. Introducing critical thinking development strategies into the
educational process contributes to forming competences that are important for the professional development of
higher education students and is a priority area in pedagogical science.
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A questionnaire for determining the effectiveness of pedagogical strategies for developing critical thinking in

OO0 O OOOoOOoOOoOOoOOoO -

2. Evaluate the level of student engagement when using the four selected strategies. Each indicator (Items 1-5) is

scored from 1 to 20 points.
L1. Students actively participate in discussions or assignments.

L2. Students ask questions during the discussion.

students

L3. Students give reasons for their answers or proposals.
L4. Students show interest in the topic under discussion.

L5. Students are ready to spend time independently and additionally study the topic.

The list below identifies the 4 most effective strategies for developing students’ critical thinking.
Discussions and debates
Case analysis

Socratic dialogue
Reflection

Analysing contradictory sources
Critical reading
Problem-based learning
Project-based learning
Brainstorming
Roleplay

Name of the strategy S1 S2 S3 S4 S5 Amount
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20

2. Evaluate the quality of students’ analysis and aggregation when using the four selected strategies. Each
indicator (Items 1-5) is scored from 1 to 20 points.
Q1. Students provide unique arguments to support a point of view.
Q2. Students provide facts and evidence to support a point of view.

Q3. Students can find weaknesses in the statements of their opponents

Q4. Students interpret data accurately and correctly.

Q5. Students draw logical conclusions.

Name of the strategy S1 S2 S3 S4 S5 Amount
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20

3. Assess the ability to apply students’ knowledge in practice when using the four selected strategies. Each

indicator (Items 1-5) is rated from 1 to 20 points.

Al. Students have a high level of task performance

A2. Students provide suggestions for improving educational processes
A3. Students explain complex ideas using the materials they have studied.

A4. Students can transfer knowledge from one area to another

AS. Students can perform tasks that involve solving real-world problems.

Name of the strategy S1 S2 S3 S4 S5 Amount
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
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3. Assess the students’ self-assessment and reflection skills using the four selected strategies. Each indicator
(Items 1-5) is scored from 1 to 20 points.

S1. Students can critically evaluate their results and approaches.

S2. Students identify strengths and weaknesses in their work.

S3. Students provide suggestions for improving their learning activities.

S4. Students take reflective notes.

S5. Students provide insightful conclusions from the self-assessment process.

Name of the strategy N | S2 S3 S4 S5 Amount
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20
Enter the name 0-20 0-20 0-20 0-20 0-20

Enter the name 0-20 0-20 0-20 0-20 0-20
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