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Abstract: The development of critical thinking competence has become one of the 

primary objectives of contemporary teacher education in response to the growing demands 

of competency-based learning and the knowledge society. This study explores the 

pedagogical potential of integrating interactive learning technologies and Problem-Based 

Learning (PBL) in fostering the critical thinking competence of future teachers. The 

research is based on a qualitative approach employing theoretical analysis, comparative 

pedagogical analysis, content analysis, and pedagogical synthesis of contemporary 

scientific literature. The findings indicate that the integration of interactive and problem-

based learning creates a learner-centered educational environment that enhances 

analytical reasoning, reflective thinking, collaborative problem-solving, and evidence-

based decision-making. The study demonstrates that the combined application of these 

instructional approaches produces a synergistic effect, enabling future teachers to actively 

construct knowledge, critically evaluate information, and effectively address authentic 

professional challenges. Furthermore, the research proposes a conceptual framework that 

supports competency-oriented teacher education and aligns with international educational 

standards. The findings provide theoretical and methodological guidance for curriculum 

developers, teacher educators, and higher education institutions seeking to modernize 

teacher preparation through innovative pedagogical strategies. Future empirical research 

is recommended to validate the effectiveness of the proposed integrated instructional 

model across diverse educational contexts. 

Keywords: critical thinking competence, future teachers, interactive learning 

technologies, problem-based learning, competency-based education, higher education, 

teacher education, active learning, reflective thinking, collaborative learning, pedagogical 

innovation. 

 

INTRODUCTION 

The rapid transformation of 

contemporary education, driven by 

globalization, digitalization, and the 

expansion of the knowledge economy, 

has fundamentally redefined the 

professional competencies expected of 

future teachers. Modern educational 

systems no longer emphasize the mere 

transmission of factual knowledge; 
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instead, they prioritize the cultivation of 

higher-order cognitive abilities that 

enable learners to analyze information 

critically, solve complex problems 

creatively, make evidence-based 

decisions, and adapt to continuously 

changing educational contexts. Within 

this paradigm, critical thinking has 

emerged as one of the most essential 

twenty-first-century competencies and 

has become a central objective of teacher 

education worldwide. 

Critical thinking competence 

represents a multidimensional construct 

encompassing analytical reasoning, 

reflective judgment, logical evaluation, 

argumentation, evidence-based decision-

making, and metacognitive awareness. 

For future teachers, the development of 

critical thinking extends beyond personal 

intellectual growth; it directly influences 

their ability to design learner-centered 

educational environments, evaluate 

pedagogical practices objectively, foster 

students' independent thinking, and 

effectively respond to diverse educational 

challenges. Consequently, teacher 

education institutions are increasingly 

expected to implement innovative 

pedagogical approaches capable of 

cultivating these complex competencies. 

Among contemporary instructional 

approaches, interactive learning 

technologies and problem-based learning 

(PBL) have received considerable 

scholarly attention due to their 

demonstrated effectiveness in promoting 

active learning and cognitive 

engagement. Interactive learning 

technologies encourage collaborative 

knowledge construction through dialogue, 

discussion, cooperative learning, digital 

communication, and participatory 

classroom activities. These approaches 

transform students from passive 

recipients of information into active 

participants who continuously construct, 

evaluate, and refine their understanding 

through social interaction. 

Problem-based learning, in contrast, 

situates learning within authentic, 

complex, and ill-structured professional 

situations that require learners to identify 

problems, formulate hypotheses, collect 

and evaluate evidence, generate 

alternative solutions, and reflect upon the 

effectiveness of their decisions. Through 

this inquiry-oriented process, students 

develop not only disciplinary knowledge 

but also analytical reasoning, self-

directed learning skills, and professional 

decision-making abilities that are 

indispensable for successful teaching 

practice. 

Although both interactive learning 

and problem-based learning 

independently contribute to the 

development of critical thinking, 

contemporary pedagogical research 

increasingly suggests that their 

integration may produce a synergistic 

educational effect. Interactive learning 

provides the collaborative environment 

necessary for exchanging diverse 

perspectives, while problem-based 

learning offers cognitively demanding 

situations that stimulate inquiry, 

reflection, and higher-order reasoning. 
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Their pedagogical integration therefore 

creates an educational ecosystem in 

which cognitive, communicative, and 

reflective competencies evolve 

simultaneously. 

Despite the growing body of 

international research on innovative 

instructional technologies, there remains 

a need for comprehensive investigations 

into how the integrated application of 

interactive and problem-based learning 

technologies specifically influences the 

development of critical thinking 

competence among future teachers, 

particularly within higher pedagogical 

education systems undergoing 

educational modernization. Existing 

studies frequently examine these 

approaches separately, leaving significant 

gaps regarding their combined 

pedagogical potential, methodological 

implementation, and competency-based 

outcomes. 

Therefore, the present study aims to 

examine the theoretical and 

methodological foundations of integrating 

interactive and problem-based learning 

technologies in teacher education and to 

determine their effectiveness in 

developing the critical thinking 

competence of future teachers. The study 

further seeks to identify pedagogical 

conditions, instructional strategies, and 

competency-oriented mechanisms that 

enhance analytical reasoning, reflective 

thinking, collaborative problem-solving, 

and professional decision-making, 

thereby contributing to the modernization 

of contemporary teacher education in 

accordance with international educational 

standards and competency-based learning 

principles. 

LITERATURE REVIEW AND 

METHODOLOGY 

The development of critical thinking 

competence has become one of the 

fundamental priorities of contemporary 

teacher education in response to the 

increasing demands of the knowledge 

society, educational innovation, and 

competency-based learning. Future 

teachers are expected not only to master 

subject-specific knowledge but also to 

possess the intellectual capacity to 

analyze educational situations critically, 

evaluate alternative pedagogical 

approaches, solve complex instructional 

problems, and make informed 

professional decisions. Consequently, 

educational researchers have increasingly 

emphasized the importance of learner-

centered instructional strategies that 

promote higher-order thinking and 

reflective practice. Among these 

strategies, the integration of interactive 

learning technologies and problem-based 

learning has attracted considerable 

scholarly attention due to its potential to 

foster cognitive engagement, 

collaborative inquiry, and professional 

competence. 

The theoretical foundation of critical 

thinking is rooted in the works of John 

Dewey, who viewed reflective thinking as 

an active and systematic process of 

inquiry through which individuals 

evaluate evidence before reaching 

conclusions. This perspective established 
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the basis for modern inquiry-oriented 

education by emphasizing reflection as a 

central element of meaningful learning. 

Subsequently, Robert Ennis 

conceptualized critical thinking as 

reasonable and reflective thinking 

directed toward deciding what to believe 

or what action to take, highlighting the 

significance of logical reasoning, 

analysis, evaluation, and judgment. 

Expanding this theoretical framework, 

Richard Paul and Linda Elder proposed a 

comprehensive model of critical thinking 

that incorporates intellectual standards 

such as clarity, accuracy, relevance, 

precision, depth, breadth, logic, and 

fairness. Their framework has become 

one of the most influential models for 

developing critical thinking competence 

within higher education and teacher 

preparation programs. 

The pedagogical principles of 

interactive learning are largely derived 

from the social constructivist theory of 

Lev Vygotsky, who argued that cognitive 

development occurs through social 

interaction and collaborative learning. 

Interactive learning technologies 

encourage learners to actively participate 

in discussions, debates, cooperative 

learning activities, collaborative projects, 

peer assessment, and digital 

communication environments. Rather 

than functioning as passive recipients of 

information, students become active 

constructors of knowledge through 

dialogue, reflection, and shared problem-

solving experiences. Numerous empirical 

studies have demonstrated that such 

instructional approaches significantly 

improve analytical reasoning, 

communication skills, reflective thinking, 

and collaborative competence. 

Problem-Based Learning (PBL) 

represents another influential 

instructional approach that promotes 

critical thinking by engaging learners in 

authentic, complex, and ill-structured 

professional situations. Within this 

model, students identify problems, 

formulate hypotheses, search for relevant 

information, evaluate evidence, generate 

possible solutions, and reflect upon their 

decisions. Unlike traditional teacher-

centered instruction, problem-based 

learning encourages independent inquiry, 

self-directed learning, creativity, and 

evidence-based reasoning. Research 

findings consistently indicate that PBL 

contributes substantially to the 

development of higher-order cognitive 

skills and professional decision-making 

abilities among future teachers. 

Recent educational scholarship 

increasingly suggests that the integration 

of interactive learning technologies and 

problem-based learning creates a more 

comprehensive pedagogical environment 

than either approach implemented 

independently. Interactive learning 

provides opportunities for collaborative 

dialogue and knowledge construction, 

whereas problem-based learning 

stimulates inquiry, cognitive conflict, 

reflective analysis, and authentic 

decision-making. Their integration 

establishes learner-centered educational 

environments where communication, 
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collaboration, reflection, and critical 

analysis reinforce one another, thereby 

supporting the comprehensive 

development of critical thinking 

competence. 

Despite substantial international 

research concerning both instructional 

approaches, several important gaps 

remain. Most previous studies investigate 

interactive learning and problem-based 

learning separately, while relatively 

limited attention has been devoted to 

examining their integrated 

implementation within teacher education 

programs. Furthermore, there remains a 

need for comprehensive theoretical 

models that explain how the combined 

application of these pedagogical 

technologies contributes to the 

development of critical thinking 

competence among future teachers in 

competency-based higher education 

systems. 

To address these research gaps, the 

present study adopted a qualitative 

research design based on theoretical 

analysis and comparative pedagogical 

methodology. The study was conducted 

within the conceptual framework of 

competency-based education, 

constructivist learning theory, social 

constructivism, and reflective pedagogy. 

These theoretical perspectives 

collectively support the assumption that 

critical thinking develops most effectively 

through active participation, collaborative 

learning, authentic problem-solving, and 

continuous reflection. 

The research methodology involved 

a systematic review and analysis of 

contemporary scientific literature 

obtained from internationally recognized 

academic databases, including Scopus, 

Web of Science, ERIC, and Google 

Scholar. Both classical theoretical works 

and recent peer-reviewed publications 

were examined to establish a 

comprehensive understanding of critical 

thinking, interactive learning 

technologies, and problem-based 

learning. Comparative pedagogical 

analysis was employed to identify the 

similarities, differences, and 

complementary characteristics of the two 

instructional approaches, while content 

analysis facilitated the identification of 

recurring theoretical concepts, 

instructional principles, competency 

indicators, and pedagogical conditions 

associated with critical thinking 

development. Subsequently, pedagogical 

synthesis was used to construct an 

integrated conceptual framework that 

combines interactive instructional 

methods—including collaborative 

discussions, debates, brainstorming, 

cooperative learning, peer assessment, 

and digital interaction—with problem-

based instructional strategies based on 

authentic professional scenarios, case 

studies, inquiry activities, and reflective 

evaluation. 

The analytical framework of the 

study focused on four interrelated 

dimensions of critical thinking 

competence: analytical reasoning, 

reflective thinking, evidence-based 
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decision-making, and collaborative 

problem-solving. These dimensions 

served as the principal criteria for 

evaluating the pedagogical effectiveness 

of integrating interactive learning 

technologies with problem-based 

learning. To enhance the scientific rigor 

of the research, the study applied 

methodological triangulation by 

comparing findings across multiple 

theoretical perspectives and empirical 

investigations, thereby ensuring the 

credibility, reliability, and validity of the 

conclusions. As the research is based 

exclusively on theoretical analysis of 

published scientific sources, no human 

participants were involved, and all 

academic materials were utilized in 

accordance with internationally accepted 

standards of research ethics and academic 

integrity. 

Overall, the integrated 

methodological framework proposed in 

this study provides a comprehensive 

theoretical basis for enhancing the critical 

thinking competence of future teachers 

through the systematic combination of 

interactive learning technologies and 

problem-based learning. The findings 

offer valuable implications for curriculum 

developers, teacher educators, and higher 

education institutions seeking to 

modernize teacher preparation programs 

in alignment with international 

competency-based educational standards 

and the evolving demands of twenty-first-

century education. 

RESULTS 

The theoretical analysis and 

comparative examination of 

contemporary pedagogical research 

indicate that the integration of interactive 

learning technologies and problem-based 

learning (PBL) significantly enhances the 

development of critical thinking 

competence among future teachers. The 

findings demonstrate that the combined 

implementation of these instructional 

approaches creates a learner-centered 

educational environment in which 

students actively construct knowledge, 

critically evaluate information, 

collaboratively solve authentic 

professional problems, and continuously 

reflect upon their learning experiences. 

The analysis revealed that 

interactive learning technologies 

substantially improve students' cognitive 

engagement by encouraging active 

participation in discussions, debates, 

collaborative projects, peer assessment, 

brainstorming sessions, and digital 

communication. These instructional 

practices promote open dialogue, the 

exchange of diverse perspectives, and the 

justification of ideas through logical 

argumentation. Consequently, future 

teachers become more capable of 

analyzing educational issues from 

multiple viewpoints, questioning 

assumptions, evaluating evidence 

objectively, and developing reasoned 

conclusions based on scientific principles 

rather than intuition or personal opinion. 

The findings further indicate that 

problem-based learning strengthens 

higher-order cognitive processes by 
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exposing students to authentic 

pedagogical situations that require 

systematic inquiry and evidence-based 

decision-making. Through the analysis of 

real educational cases and complex 

teaching scenarios, learners develop the 

ability to identify instructional problems, 

formulate hypotheses, search for relevant 

information, compare alternative 

solutions, and justify their professional 

decisions using theoretical and empirical 

evidence. This process not only enhances 

analytical reasoning but also increases 

learners' confidence in addressing 

uncertain and complex educational 

challenges. 

An important outcome of the study 

is the identification of a complementary 

relationship between interactive learning 

technologies and problem-based learning. 

Interactive learning facilitates 

collaborative knowledge construction and 

effective communication, whereas 

problem-based learning provides 

intellectually challenging situations that 

stimulate inquiry, reflection, and 

professional judgment. Their integration 

generates a synergistic pedagogical effect 

in which collaborative interaction 

reinforces critical analysis, while 

authentic problem-solving deepens 

conceptual understanding and reflective 

thinking. This integrated model 

contributes more effectively to critical 

thinking development than the isolated 

application of either instructional 

approach. 

The analysis also demonstrates that 

the integrated instructional model 

positively influences several essential 

dimensions of critical thinking 

competence. Students become more 

proficient in analytical reasoning by 

distinguishing facts from assumptions and 

evaluating the credibility of information 

sources. Reflective thinking improves 

through continuous self-assessment and 

evaluation of learning strategies. 

Evidence-based decision-making 

develops as students learn to justify 

pedagogical choices using scientific 

literature and empirical data rather than 

subjective impressions. Furthermore, 

collaborative problem-solving 

competence is strengthened through 

teamwork, negotiation, constructive 

feedback, and shared responsibility for 

educational outcomes. 

Another significant finding concerns 

the changing role of the teacher within 

the integrated instructional framework. 

Rather than serving primarily as a 

transmitter of knowledge, the teacher 

assumes the role of facilitator, mentor, 

and learning designer who creates 

intellectually stimulating environments 

that encourage inquiry, discussion, 

reflection, and independent thinking. This 

transformation promotes greater learner 

autonomy while simultaneously 

supporting the development of 

professional competencies required for 

future teaching practice. 

The results further suggest that 

successful implementation of the 

integrated approach depends on several 

pedagogical conditions. These include 

designing authentic professional learning 
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tasks, fostering an open and supportive 

classroom climate, encouraging 

collaborative interaction, integrating 

digital educational technologies, 

providing continuous formative feedback, 

and creating opportunities for structured 

reflection throughout the learning 

process. When these conditions are 

systematically implemented, students 

demonstrate greater motivation, deeper 

conceptual understanding, improved 

critical judgment, and enhanced readiness 

for professional decision-making. 

Overall, the findings confirm that 

integrating interactive learning 

technologies with problem-based learning 

provides an effective pedagogical 

framework for developing the critical 

thinking competence of future teachers. 

The proposed instructional model 

promotes analytical reasoning, reflective 

practice, collaborative inquiry, evidence-

based decision-making, and professional 

autonomy, thereby supporting the 

preparation of highly competent teachers 

capable of meeting the complex 

educational demands of the twenty-first 

century. These results provide a strong 

theoretical foundation for further 

empirical research and offer practical 

guidance for higher education institutions 

seeking to modernize teacher education 

through competency-based instructional 

innovation. 

DISCUSSION 

The findings of this study confirm 

that the integration of interactive learning 

technologies and Problem-Based 

Learning (PBL) provides a 

comprehensive pedagogical framework 

for developing the critical thinking 

competence of future teachers. This result 

is consistent with the competency-based 

approach in higher education, which 

emphasizes the development of 

analytical, reflective, and problem-

solving abilities rather than the simple 

acquisition of theoretical knowledge. The 

integrated instructional model creates 

learning environments in which students 

actively participate in knowledge 

construction, collaborate with peers, and 

engage in authentic educational problem-

solving, thereby facilitating deeper 

cognitive processing and professional 

competence. 

The results support the 

constructivist perspective that learning is 

most effective when students actively 

construct knowledge through interaction 

and experience. Interactive learning 

technologies encourage meaningful 

dialogue, collaborative inquiry, and the 

exchange of multiple perspectives, while 

problem-based learning provides 

authentic contexts that require learners to 

analyze complex situations, evaluate 

evidence, and justify their decisions. The 

combination of these approaches enables 

future teachers to develop both individual 

cognitive abilities and collaborative 

professional skills, which are increasingly 

recognized as essential components of 

effective teaching practice. 

The present findings are consistent 

with the theoretical foundations 

established by John Dewey, who argued 

that reflective inquiry is central to 
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meaningful learning and professional 

growth. Likewise, the results correspond 

with Robert Ennis's conceptualization of 

critical thinking as reasonable and 

reflective thinking focused on deciding 

what to believe or do. The integrated 

instructional model encourages learners 

to question assumptions, critically 

evaluate information, and formulate 

evidence-based conclusions, thereby 

strengthening the core dimensions of 

critical thinking competence. 

Furthermore, the findings align with the 

framework proposed by Richard Paul and 

Linda Elder, whose intellectual standards 

of clarity, accuracy, relevance, depth, 

logic, and fairness are naturally fostered 

through collaborative discussion and 

authentic problem-solving activities. 

The study also reinforces the 

principles of Lev Vygotsky's social 

constructivist theory by demonstrating 

that collaborative interaction significantly 

contributes to cognitive development. 

Classroom discussions, peer learning, 

debates, and cooperative projects create 

opportunities for learners to negotiate 

meaning, challenge existing viewpoints, 

and reconstruct knowledge through social 

interaction. These processes enhance not 

only critical thinking but also 

communication, teamwork, and reflective 

practice, all of which are fundamental 

competencies for future educators. 

An important implication of this 

research is that neither interactive 

learning technologies nor problem-based 

learning alone appears sufficient to 

maximize the development of critical 

thinking competence. Interactive learning 

primarily strengthens communication, 

participation, and collaborative 

knowledge construction, whereas 

problem-based learning promotes inquiry, 

analytical reasoning, and evidence-based 

decision-making. Their integration 

generates a synergistic effect in which 

each instructional approach complements 

the limitations of the other, resulting in 

more comprehensive competency 

development. This finding supports 

recent international research advocating 

integrated pedagogical models rather than 

isolated instructional methods. 

The discussion also highlights the 

evolving role of the teacher within 

competency-oriented education. Instead 

of functioning as the primary source of 

information, teachers become facilitators, 

mentors, and instructional designers who 

create intellectually stimulating learning 

environments. Such environments 

encourage questioning, reflection, 

collaboration, and independent 

investigation, thereby promoting learner 

autonomy and professional responsibility. 

This pedagogical transformation reflects 

current international trends in teacher 

education, where facilitation and 

guidance increasingly replace traditional 

teacher-centered instruction. 

Despite these positive outcomes, the 

successful implementation of the 

integrated instructional approach depends 

on several important conditions. 

Educational institutions must provide 

appropriate methodological support, 

professional development opportunities 
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for teacher educators, flexible 

competency-based curricula, and access 

to modern digital learning technologies. 

Additionally, classroom environments 

should encourage open communication, 

mutual respect, and continuous formative 

assessment to sustain students' motivation 

and reflective engagement throughout the 

learning process. 

Several limitations should also be 

acknowledged. The present study is based 

primarily on theoretical analysis and the 

synthesis of existing scholarly literature 

rather than empirical classroom 

experimentation. Consequently, although 

the findings provide a strong conceptual 

justification for integrating interactive 

learning technologies with problem-based 

learning, further empirical research 

involving experimental and longitudinal 

designs is necessary to measure the 

practical effectiveness of the proposed 

instructional model across different 

educational contexts and cultural settings. 

Future investigations may also examine 

the influence of digital learning 

environments, artificial intelligence, and 

blended learning models on the 

development of critical thinking 

competence among future teachers. 

Overall, the discussion demonstrates 

that integrating interactive learning 

technologies with problem-based learning 

represents a promising direction for the 

modernization of teacher education. The 

proposed pedagogical framework 

supports the development of analytical 

reasoning, reflective practice, 

collaborative inquiry, and evidence-based 

professional decision-making, thereby 

preparing future teachers to address the 

increasingly complex challenges of 

contemporary education. These findings 

contribute to the growing body of 

research on competency-based teacher 

education and provide practical 

implications for curriculum developers, 

teacher educators, and educational 

policymakers seeking to improve the 

quality and effectiveness of higher 

pedagogical education. 

 

CONCLUSION 

The present study examined the 

pedagogical potential of integrating 

interactive learning technologies and 

Problem-Based Learning (PBL) in 

developing the critical thinking 

competence of future teachers. Based on 

a comprehensive analysis of 

contemporary educational theories and 

scientific literature, the study 

demonstrates that the integration of these 

instructional approaches provides an 

effective competency-based framework 

for fostering higher-order cognitive skills, 

reflective practice, collaborative inquiry, 

and evidence-based professional 

decision-making. 

The findings indicate that interactive 

learning technologies create dynamic 

educational environments that encourage 

active participation, communication, 

cooperation, and the exchange of diverse 

perspectives, while problem-based 

learning promotes analytical reasoning 

through authentic pedagogical situations 

requiring inquiry, problem-solving, and 
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critical evaluation of evidence. When 

systematically integrated, these 

approaches complement one another and 

generate a synergistic effect that enhances 

the comprehensive development of 

critical thinking competence more 

effectively than their independent 

application. 

The study also emphasizes that the 

successful development of critical 

thinking requires a transformation of 

traditional teaching practices toward 

learner-centered, inquiry-oriented, and 

competency-based educational models. 

Within this framework, the teacher 

assumes the role of a facilitator, mentor, 

and learning designer who creates 

intellectually stimulating learning 

environments that encourage reflection, 

independent thinking, collaborative 

problem-solving, and continuous 

professional growth. 

From a theoretical perspective, this 

research contributes to the expanding 

body of knowledge on competency-based 

teacher education by proposing an 

integrated conceptual model that 

combines the strengths of interactive 

learning technologies and problem-based 

learning. The study further extends 

existing pedagogical literature by 

highlighting the complementary 

relationship between collaborative 

learning processes and authentic problem-

solving as essential mechanisms for 

developing critical thinking competence. 

The practical implications of the 

research are equally significant. The 

proposed instructional framework may 

serve as a methodological guide for 

higher education institutions, curriculum 

developers, teacher educators, and 

educational policymakers seeking to 

modernize teacher preparation programs 

in accordance with international 

educational standards. Integrating 

interactive and problem-based learning 

strategies into teacher education curricula 

can contribute to preparing highly 

qualified educators who are capable of 

addressing complex educational 

challenges, adapting to rapidly changing 

learning environments, and promoting 

critical thinking among their future 

students. 

Nevertheless, the study has certain 

limitations, as it is primarily based on 

theoretical analysis and the synthesis of 

existing scholarly literature. Future 

research should validate the proposed 

conceptual framework through empirical 

investigations involving experimental, 

quasi-experimental, and longitudinal 

research designs across diverse 

educational settings. Such studies would 

provide stronger evidence regarding the 

effectiveness of the integrated 

instructional model and its impact on 

various dimensions of critical thinking 

competence. 

In conclusion, the integration of 

interactive learning technologies and 

problem-based learning represents a 

promising pedagogical strategy for 

enhancing the critical thinking 

competence of future teachers. By 

fostering analytical reasoning, reflective 

thinking, collaborative learning, and 
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evidence-based decision-making, this 

integrated approach supports the 

preparation of competent, innovative, and 

reflective educators who are equipped to 

meet the educational demands of the 

twenty-first century and contribute to the 

sustainable improvement of teaching and 

learning quality in higher education. 
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