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Abstract 

Critical thinking is increasingly recognized as a cornerstone of 21st-century education. It empowers children to analyse 

information objectively, question assumptions, solve problems, and make informed decisions. Despite its acknowledged 

importance, nurturing critical thinking in early education remains fraught with challenges. These challenges stem from 

cultural norms, conventional pedagogies, curriculum design, teacher preparedness, parental expectations, socio-economic 

disparities, and the pervasive influence of technology. 

This article explores the multifaceted barriers to developing critical thinking skills in children aged 5–18, drawing on 

current literature, educational research, and global perspectives. The discussion covers structural, pedagogical, 

psychological, and socio-cultural factors, as well as the emerging opportunities and risks posed by digital media. Strategies 

to overcome these challenges are proposed, emphasizing teacher professional development, inquiry-based learning, 

culturally responsive pedagogy, equitable resource distribution, and responsible integration of educational technology. 

The findings suggest that while cultivating critical thinking in children is complex, it is achievable with coordinated efforts 

from educators, parents, policymakers, and society at large. By understanding and addressing the underlying challenges, 

we can better prepare future generations for democratic citizenship and lifelong learning. 

Keywords: Critical Thinking, Education, Child Development, Pedagogy, Socio-Cultural Barriers, Educational 

Technology 

1. Introduction  

The rapid growth of information, coupled with complex global challenges—climate change, misinformation, and social 

polarization—demands that the next generation be equipped with strong critical thinking skills. The ability to think 

critically is not innate; it develops gradually through exposure to inquiry, dialogue, reflection, and problem-solving 

experiences. 

In educational discourse, critical thinking is often defined as the capacity to evaluate information, identify biases, construct 

rational arguments, and make reasoned judgments (Ennis, 2018). For children, this skill forms the foundation for academic 

success, creativity, civic participation, and resilience in a rapidly changing world. 

However, the development of critical thinking in children has historically been overshadowed by emphasis on rote 

memorization and standardized testing. Even as global educational frameworks such as UNESCO’s “Education for 

Sustainable Development” highlight critical thinking as a core competency, implementing it in diverse classroom contexts 

remains challenging. 

This article examines these challenges through a comprehensive lens, highlighting pedagogical, socio-cultural, cognitive, 

and technological factors that affect the development of critical thinking in children. 

2. Literature Review 

2.1 Conceptualizing Critical Thinking 

Critical thinking is a purposeful, reflective way of processing information that enables individuals to analyze facts, evaluate 

arguments, and draw reasoned conclusions. It goes beyond mere memorization or passive acceptance of knowledge; 

instead, it involves questioning assumptions, recognizing biases, and assessing the credibility of evidence. 

Philosopher John Dewey (1933) described critical thinking as “active, persistent, and careful consideration” of beliefs and 

knowledge. This definition highlights the deliberate and reflective nature of the process. Paul and Elder (2014) expanded 

this concept by emphasizing both cognitive skills—such as interpretation, analysis, inference, and evaluation—and 

dispositions like curiosity, open-mindedness, and intellectual humility. Thus, critical thinking is not only about how we 

think but also about our attitude toward thinking. 

In educational contexts, critical thinking equips learners to engage deeply with ideas, challenge unexamined opinions, and 

make evidence-based decisions. For children and young learners, it develops gradually through guided questioning, 

dialogue, and problem-solving experiences. According to Kuhn (2019), reasoning and argumentation—the hallmarks of 

critical thought—begin to emerge in late childhood but require intentional support to mature. 

Moreover, in the 21st century, with the abundance of information and misinformation, critical thinking serves as a vital 
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skill for discerning reliable sources and navigating complex issues. It bridges cognitive skills with ethical responsibility, 

preparing individuals for active participation in democratic societies and the knowledge economy. 

Thus, conceptualizing critical thinking means understanding it as a dynamic blend of reasoning abilities and intellectual 

dispositions that foster independent, informed, and rational judgment. 

2.2 Global Emphasis on Critical Thinking in Education 

In today’s interconnected and rapidly changing world, critical thinking has emerged as a cornerstone of modern education. 

Governments, international organizations, and educators recognize that equipping students with critical thinking skills is 

essential for preparing them to face complex global challenges such as technological disruption, climate change, and the 

spread of misinformation. 

Organizations like UNESCO and the OECD highlight critical thinking as a key 21st-century competency. UNESCO’s 

Education for Sustainable Development framework emphasizes inquiry, problem-solving, and reflection to foster 

responsible global citizenship. Similarly, the OECD’s PISA assessments include problem-solving and reasoning tasks to 

measure students’ ability to apply knowledge in real-world contexts, moving beyond rote memorization. 

Many countries have embedded critical thinking into national curricula. For example, the Common Core Standards in the 

United States stress analytical reading and evidence-based writing. Finland’s education system, known for its student-

centered approach, integrates project-based and inquiry-driven learning. In Singapore and Australia, critical thinking is a 

core competency across subjects, encouraging students to question, evaluate, and innovate. 

Despite these policy-level efforts, translating the global emphasis on critical thinking into classroom practice remains 

challenging. Factors such as teacher preparedness, exam-driven systems, and cultural norms often limit opportunities for 

open-ended inquiry and dialogue. 

Nevertheless, the global focus on critical thinking underscores a shift from traditional content-heavy instruction to skill-

based education. By nurturing critical thinkers, education systems aim to develop informed, adaptable, and innovative 

citizens capable of contributing to a complex and interconnected world. 

2.3 Challenges Highlighted in Prior Studies 

Several studies (Abrami et al., 2015; Lai, 2011) have noted that while explicit instruction in critical thinking improves 

outcomes, it often conflicts with entrenched cultural and institutional norms. Furthermore, teacher training programs often 

lack emphasis on strategies for fostering critical thinking in young learners. 

3. Barriers to Developing Critical Thinking Skills in Children 

Despite widespread recognition of its importance, fostering critical thinking in children faces numerous barriers that arise 

from educational practices, socio-cultural contexts, cognitive development, and technological influences. 

One of the primary challenges is traditional teaching methods. Many classrooms worldwide still rely on lecture-based, 

teacher-centered instruction that prioritizes memorization and standardized testing. Such approaches leave little room for 

inquiry, discussion, and problem-solving—essential components of critical thinking. Furthermore, rigid curriculum 

frameworks and high-stakes examinations often discourage teachers from experimenting with open-ended learning 

strategies. 

A significant barrier Is teacher preparedness. Many educators receive limited training in facilitating critical thinking. 

Without exposure to strategies such as Socratic questioning, debate, and project-based learning, teachers may struggle to 

integrate higher-order thinking into daily lessons. 

Cognitive and developmental factors also play a role. Younger children are naturally curious but often lack the abstract 

reasoning skills necessary for deeper analysis. They require age-appropriate scaffolding to progress from simple 

questioning to evaluating evidence and forming reasoned arguments. 

Socio-cultural influences can either support or hinder critical thinking. In some cultures, respect for authority discourages 

questioning of teachers or elders, reducing opportunities for independent reasoning. Additionally, children from 

economically disadvantaged backgrounds often lack access to books, libraries, and enriched learning environments that 

stimulate inquiry. 

The rise of digital technology has created new barriers. While online resources provide vast information, children may 

struggle to distinguish credible sources from misinformation. Excessive screen time and algorithm-driven content can also 

limit opportunities for sustained, reflective thinking. 

Overcoming these barriers requires systemic efforts—improving teacher training, reforming assessments, fostering 

supportive learning environments, and promoting digital literacy. Addressing these challenges is crucial to preparing 
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children for the demands of the 21st century. 

3.1 Pedagogical Challenges in Developing Critical Thinking Skills in Children  

Pedagogical challenges are among the most significant barriers to nurturing critical thinking in children. Traditional 

teacher-centered approaches, which emphasize rote learning and factual recall, dominate classrooms in many parts of the 

world. Such methods focus on transmitting information rather than encouraging students to analyze, question, and explore 

ideas. As a result, opportunities for inquiry-based learning—an essential foundation for critical thinking—are often limited. 

A key issue lies in curriculum design. Education systems that prioritize standardized testing frequently compel teachers to 

“teach to the test,” leaving little time for open-ended discussions, debates, or project-based learning that promote reasoning 

and problem-solving. 

Another major factor is teacher preparedness. Many teachers lack formal training in strategies to cultivate higher-order 

thinking skills. Without exposure to techniques such as Socratic questioning, guided inquiry, and collaborative learning, 

they may default to traditional lecture formats. 

Moreover, classrooms with large student-to-teacher ratios and limited resources can hinder personalized attention and 

meaningful dialogue, both critical for fostering analytical skills. 

Addressing these pedagogical challenges requires systemic reforms, including teacher professional development, 

curriculum innovation, and the adoption of learner-centered methodologies that actively engage students in the process of 

thinking, questioning, and reasoning. 

3.1.1 Traditional Teaching Methods 

Traditional teaching methods refer to teacher-centered approaches in which the instructor serves as the primary source of 

knowledge, and students are expected to listen, memorize, and reproduce information. These methods typically rely on 

lectures, rote memorization, textbook-based instruction, and standardized testing. While they have been effective for 

delivering large volumes of factual content, they often do not encourage students to think critically or apply knowledge in 

real-life contexts. 

In traditional classrooms, the flow of communication is largely one-way—from teacher to student—leaving limited scope 

for inquiry, discussion, or collaboration. Students may become passive recipients of information rather than active 

participants in their own learning process. 

Such methods can hinder the development of critical thinking skills, as they prioritize correct answers over exploration of 

ideas, creativity, or problem-solving. Moreover, they often discourage questioning, which is fundamental to analytical 

reasoning. 

However, traditional methods can be valuable for teaching foundational knowledge or in situations where resources are 

limited. The challenge lies in balancing these approaches with more learner-centered strategies, such as inquiry-based, 

project-based, and discussion-driven learning, which engage students in deeper understanding and cultivate their ability to 

analyze, evaluate, and innovate. 

Lecture-based, teacher-centered instruction remains dominant in many schools. Such methods prioritize content delivery 

over inquiry, leaving little room for discussion or problem-solving. 

3.1.2 Curriculum Constraints 

Curriculum design plays a pivotal role in shaping the development of critical thinking skills in children. However, in many 

educational systems, rigid and content-heavy curricula present significant barriers to fostering higher-order thinking. 

Traditional curricula often emphasize factual knowledge, memorization, and coverage of a predetermined syllabus rather 

than promoting inquiry, problem-solving, and analytical reasoning. This focus on content mastery limits opportunities for 

students to engage in reflective thinking, question assumptions, or explore multiple perspectives. 

High-stakes examinations further exacerbate this problem. In systems where student performance is measured primarily 

through standardized tests, teachers are pressured to “teach to the test.” This approach prioritizes rote learning and 

repetition over critical engagement, reducing classroom time for discussions, debates, collaborative projects, or 

experimental learning—key practices that cultivate critical thinking. 

Additionally, curriculum pacing can restrict the depth of learning. A dense syllabus with strict timelines often forces 

educators to cover topics superficially, leaving little room for deeper exploration or inquiry-based activities. This can 

prevent students from developing the skills to evaluate evidence, construct arguments, and solve complex problems 

independently. 

Another challenge is the lack of integration across disciplines. Critical thinking develops most effectively when students 
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are encouraged to draw connections between subjects, apply knowledge in real-world contexts, and engage in 

interdisciplinary problem-solving. Yet, many curricula treat subjects in isolation, limiting opportunities for holistic 

reasoning and synthesis. 

Addressing these curriculum constraints requires flexible, student-centered designs that prioritize inquiry, project-based 

learning, and interdisciplinary approaches, enabling children to develop critical thinking as an essential skill for lifelong 

learning. 

3.1.3 Lack of Teacher Preparedness 

A significant barrier is insufficient teacher training in critical thinking pedagogy. One of the major barriers to developing 

critical thinking skills in children is the lack of teacher preparedness. Many educators, especially in traditional education 

systems, receive minimal training in strategies that actively promote higher-order thinking. Teacher education programs 

often focus on content delivery and classroom management rather than on pedagogical approaches that encourage inquiry, 

analysis, and problem-solving. 

Without proper preparation, teachers may rely heavily on lecture-based instruction and rote memorization, which limits 

opportunities for students to engage in reflective thinking or questioning. Even when educators recognize the importance 

of critical thinking, they may lack confidence or practical skills to implement techniques such as Socratic questioning, 

debate, collaborative learning, or project-based activities. 

Large classroom sizes, limited resources, and rigid curricula further complicate the situation, making it difficult for teachers 

to provide individualized attention or facilitate student-centered learning. In addition, ongoing professional development 

on critical thinking is often insufficient, sporadic, or disconnected from classroom realities. 

Addressing this challenge requires systemic investment in teacher training programs that emphasize the pedagogy of 

critical thinking, provide hands-on strategies, and include continuous professional development. When teachers are well-

prepared, they can create learning environments that nurture curiosity, analytical reasoning, and independent thought, 

enabling children to develop critical thinking as a core competency. 

3.2 Cognitive and Developmental Factors 

Cognitive and developmental factors significantly influence the acquisition of critical thinking skills in children. According 

to developmental theories such as Piaget’s stages of cognitive development, children progress from concrete operational 

thinking to formal operational thinking, typically emerging around 11 to 12 years of age. Younger children may struggle 

with abstract reasoning, hypothetical scenarios, and complex problem-solving, which are essential components of critical 

thinking. As a result, critical thinking instruction must be age-appropriate and scaffolded to match children’s cognitive 

abilities. 

Individual differences in cognitive development also play a role. Children vary in their attention span, working memory, 

and information-processing abilities, which can affect their capacity to analyze, synthesize, and evaluate information. 

Some children may require additional support to grasp logical reasoning or to identify biases in arguments, highlighting 

the need for differentiated instruction. 

Language development is another key cognitive factor. The ability to articulate thoughts clearly, understand nuanced 

questions, and engage in reflective dialogue is crucial for critical thinking. Children with limited vocabulary or language 

proficiency may face challenges in expressing reasoning, asking questions, or engaging in debates. 

Furthermore, metacognition—or the awareness of one’s own thinking processes—develops gradually. Children who lack 

metacognitive skills may struggle to evaluate their reasoning, recognize errors, or consider alternative perspectives. 

Educational strategies that align with cognitive and developmental stages—such as concrete examples for younger 

learners, collaborative discussions, problem-solving tasks, and guided reflection—can effectively support the growth of 

critical thinking. Understanding these factors enables educators to design learning experiences that nurture reasoning skills 

progressively and sustainably. 

3.2.1 Age-Related Cognitive Limitations 

Age-related cognitive limitations play a critical role in the development of critical thinking skills in children. According 

to Piaget’s theory of cognitive development, children move from the concrete operational stage (approximately 7–11 years) 

to the formal operational stage (around 11–15 years). During the concrete operational stage, children can think logically 

about tangible objects and events but struggle with abstract concepts, hypothetical scenarios, and systematic problem-

solving—skills essential for higher-order critical thinking. 

Younger children often rely on concrete examples and direct experiences to understand information. They may find it 
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difficult to analyse complex arguments, evaluate evidence, or consider multiple perspectives. This cognitive constraint 

means that educators must tailor critical thinking activities to the child’s developmental stage, using hands-on tasks, visual 

aids, and real-life examples to scaffold reasoning skills. 

Additionally, executive functions such as working memory, cognitive flexibility, and inhibitory control are still developing 

in children. These functions are crucial for organizing information, comparing alternatives, and resisting impulsive 

responses—all necessary components of critical thinking. 

By recognizing age-related cognitive limitations, educators can create developmentally appropriate learning experiences, 

gradually introducing abstract reasoning, reflective thinking, and analytical problem-solving. Such scaffolding ensures that 

children build strong foundations for critical thinking as their cognitive capacities mature. 

Piaget’s stages of cognitive development suggest that abstract reasoning—a foundation for critical thinking—typically 

develops in late childhood. Younger children may require concrete examples and scaffolding to engage in critical analysis. 

3.2.2 Variability in Learning Styles and Abilities 

Children exhibit a wide range of learning styles, cognitive abilities, and developmental paces, which significantly affects 

the cultivation of critical thinking skills. Some learners grasp abstract concepts quickly, while others require concrete 

examples and repeated practice. Similarly, differences in attention span, memory capacity, and processing speed influence 

a child’s ability to analyze, evaluate, and synthesize information effectively. 

Learning styles—visual, auditory, kinesthetic, or a combination—also shape how children engage with material. For 

instance, visual learners may excel at analyzing charts or diagrams, whereas kinesthetic learners benefit from hands-on 

problem-solving activities. Standardized teaching approaches that fail to account for these differences can hinder the 

development of reasoning and inquiry skills. 

Children with learning difficulties or cognitive delays may face additional challenges in critical thinking. Without 

individualized support, they may struggle to follow logical sequences, assess evidence, or articulate their reasoning, which 

can affect confidence and participation. 

To address this variability, educators must adopt differentiated instruction, offering multiple pathways for engagement, 

practice, and assessment. Strategies such as collaborative learning, adaptive tasks, and scaffolding enable children with 

diverse abilities to develop critical thinking skills at their own pace. Recognizing and accommodating individual 

differences ensures that all learners have the opportunity to cultivate analytical reasoning and problem-solving abilities 

effectively. 

3.3 Socio-Cultural and Contextual Barriers 

Socio-cultural and contextual factors significantly influence the development of critical thinking skills in children. In 

cultures that emphasize respect for authority and conformity, children may be discouraged from questioning teachers or 

elders, limiting opportunities to engage in independent reasoning and analytical discussion. Parental expectations that 

prioritize academic achievement and rote memorization over inquiry-based learning can further restrict critical thinking at 

home. 

Socio-economic disparities also play a major role. Children from under-resourced schools often lack access to books, 

libraries, technology, and enrichment programs, which are essential for fostering curiosity and analytical skills. 

Additionally, community and environmental contexts, such as exposure to diverse perspectives and real-world problem-

solving experiences, shape children’s capacity to evaluate information critically. 

Addressing these socio-cultural and contextual barriers requires culturally responsive pedagogy, equitable resource 

allocation, and support for learning environments that encourage questioning, dialogue, and exploration. 

3.3.1 Cultural Expectations and Conformity 

Cultural norms that emphasize respect for authority and social conformity can limit children’s willingness to question ideas 

or express independent opinions. In such environments, students may prioritize obedience over inquiry, reducing 

opportunities to engage in critical analysis or debate. These expectations can inhibit curiosity and reflective thinking, which 

are essential for developing critical thinking skills. Overcoming this barrier requires creating classroom cultures that 

encourage respectful questioning and open dialogue. 

3.3.2 Socio-Economic Inequalities 

Socio-economic disparities significantly affect children’s opportunities to develop critical thinking skills. Students from 

low-income families often lack access to quality educational resources such as books, technology, and enrichment 

programs, limiting exposure to diverse ideas and problem-solving experiences. Overcrowded classrooms and underfunded 
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schools further constrain learning environments. Addressing these inequalities through equitable resource allocation, 

supportive teaching strategies, and inclusive programs is essential to ensure all children can cultivate analytical reasoning 

and independent thought. 

3.3.3 Parental Attitudes 

Parental attitudes play a crucial role in shaping children’s critical thinking abilities. In families where obedience, rote 

learning, and academic grades are prioritized over questioning and exploration, children may feel discouraged from 

expressing opinions or engaging in analytical discussions. Conversely, parents who encourage curiosity, dialogue, and 

problem-solving help foster independent thinking. Educating parents about the importance of open-ended questioning and 

supportive communication can create a home environment that nurtures critical thinking skills. 

3.4 Technological Influences 

Technology plays a dual role in developing critical thinking skills. On one hand, access to digital tools, online resources, 

and interactive learning platforms can enhance inquiry, problem-solving, and creativity. On the other hand, excessive 

screen time, overreliance on quick online answers, and exposure to misinformation can hinder deep reflection and 

analytical reasoning. Guiding children to use technology critically—by evaluating sources, questioning information, and 

engaging in purposeful digital learning—is essential for fostering balanced critical thinking skills. 

3.4.1 Digital Distraction 

The proliferation of smartphones and social media can reduce children’s attention span and discourage deep engagement 

with ideas. 

3.4.2 Misinformation and Algorithmic Bias 

While the internet offers vast resources, children often lack the skills to discern credible information, making them 

susceptible to bias and disinformation. 

3.4.3 Over-Reliance on Educational Technology 

AI-driven learning tools can sometimes encourage passive consumption of information rather than active questioning, 

especially if not guided by educators. 

3.5 Assessment-Driven Education 

The prevalence of high-stakes examinations tends to prioritize factual recall over reasoning and inquiry. This undermines 

efforts to incorporate critical thinking as a routine classroom practice. 

4. Strategies to Address the Challenges 

Addressing challenges in developing critical thinking among children requires a multifaceted approach. Teacher training 

should focus on inquiry-based and student-cantered pedagogies. Curricula must integrate project-based learning and 

interdisciplinary activities to encourage reasoning and problem-solving. Equitable access to resources and culturally 

responsive teaching can reduce socio-economic and cultural barriers. Additionally, guiding children in responsible use of 

technology fosters analytical skills. Collaborative efforts among educators, parents, and policymakers are vital to create 

supportive environments for nurturing critical thinking. 

4.1 Teacher Training and Professional Development 

Effective teacher training is crucial for fostering critical thinking in children. Professional development programs should 

focus on equipping educators with strategies such as inquiry-based learning, Socratic questioning, collaborative projects, 

and problem-solving approaches. Continuous workshops and mentoring can help teachers adapt these methods to diverse 

classroom contexts. Emphasizing reflective teaching practices and integrating technology meaningfully further enhances 

instruction. Well-prepared teachers create engaging learning environments that encourage curiosity, dialogue, and 

analytical reasoning, enabling students to develop strong critical thinking skills. 

4.2 Inquiry-Based and Experiential Learning 

Inquiry-based and experiential learning encourage students to ask questions, explore ideas, and learn through direct 

experiences, fostering deeper understanding and critical thinking. Instead of passively receiving information, children 

investigate real-world problems, conduct experiments, and reflect on outcomes. This approach promotes curiosity, 

reasoning, and problem-solving while connecting knowledge to practical contexts. By engaging students in active 

exploration and hands-on projects, educators help them develop analytical skills, creativity, and the ability to evaluate 

evidence and make informed decisions. 

4.3 Culturally Responsive Pedagogy 

Adapt teaching methods to respect cultural norms while encouraging questioning. 
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Use examples, stories, and case studies that reflect students’ lived experiences. 

4.4 Equitable Access to Resources 

Equitable access to educational resources is essential for fostering critical thinking in all children. Students from 

disadvantaged backgrounds often lack quality materials, technology, and enrichment opportunities that promote inquiry 

and problem-solving. Providing well-equipped classrooms, libraries, digital tools, and teacher support can bridge these 

gaps. Inclusive policies and targeted interventions ensure every child benefits from stimulating learning environments. 

Equal access empowers students to explore, analyze, and reason effectively, helping them develop strong critical thinking 

skills regardless of socio-economic status. 

4.5 Responsible Use of Technology 

Teach digital literacy and media evaluation skills. 

Balance screen-based learning with collaborative and discussion-based classroom activities.Promote ethical AI and 

algorithmic transparency in EdTech tools. 

4.6 Reforming Assessment Practices 

Shift from rote-based examinations to performance-based and formative assessments. 

Incorporate open-ended problem-solving tasks and peer evaluation. 

5. Future Directions 

Emerging educational trends point toward integrating critical thinking with interdisciplinary learning, including STEM, 

ethics, and global citizenship education. Research suggests that fostering metacognitive awareness—the ability of students 

to reflect on their own thinking—may further enhance critical reasoning. 

Moreover, the increasing role of artificial intelligence and adaptive learning technologies in education highlights the need 

to ensure these tools support rather than hinder the cultivation of critical thinking. 

6. Conclusion 

Developing critical thinking skills in children is both an educational imperative and a societal necessity. The challenges 

are complex—ranging from traditional pedagogies and assessment systems to socio-economic disparities and 

technological influences. 

Overcoming these barriers requires a concerted effort: 

Teachers must be empowered and trained to create inquiry-rich learning environments. 

Policymakers should prioritize equitable resources and reform assessment systems. 

Parents and communities need to encourage curiosity and questioning at home. 

By addressing these challenges, we can foster a generation of thinkers capable of navigating uncertainty, solving problems 

creatively, and participating meaningfully in democratic and global society. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



volume 3|Issue 3| July-September 2025| Issn: 3048-6971 @2025 Bihar Shodh Samaagam 

 

239 

7. References 

1. Abrami, P. C., et al. (2015). Strategies for teaching students to think critically: A meta-analysis. Review of Educational 

Research, 85(2), 275–314. 

2. Dewey, J. (1933). How We Think: A Restatement of the Relation of Reflective Thinking to the Educative Process. D.C. 

Heath. 

3. Ennis, R. H. (2018). Critical thinking across the curriculum: A vision. Topoi, 37, 165–184. 

4. Kuhn, D. (2019). Teaching and learning science as argument. Science Education, 103(5), 1186–1202. 

5. Lai, E. R. (2011). Critical thinking: A literature review. Pearson Research Reports. 

6. OECD. (2021). The Future of Education and Skills: Education 2030 Framework. OECD Publishing. 

7. Paul, R., & Elder, L. (2014). The Miniature Guide to Critical Thinking Concepts and Tools. Foundation for Critical 

Thinking. 

8. Piaget, J. (1972). Intellectual Evolution from Adolescence to Adulthood. Human Development, 15(1), 1–12. 

9. UNESCO. (2023). Reimagining Education for a More Sustainable Future. Paris: UNESCO. 

10. Willingham, D. T. (2019). The relationship between critical thinking and reading comprehension. Educational 

Psychologist, 54(3), 194–209. 

 


