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Abstract. The flipped classroom model has gained considerable attention as a pedagogical approach 

that reverses traditional instruction by delivering content outside class time and dedicating in-class 

sessions to active learning. However, the success of this model depends significantly on students’ 

metacognitive abilities—their awareness and regulation of their own learning processes. This study 

presents a comprehensive framework for integrating metacognitive strategies into flipped classroom 

environments to enhance student autonomy, engagement, and learning outcomes. Drawing on current 

pedagogical research and empirical evidence, we propose a structured approach that combines pre-

class metacognitive scaffolding, in-class collaborative reflection, and post-class self-assessment. Our 

analysis reveals that explicit metacognitive instruction within the flipped classroom context 

significantly improves students’ self-regulated learning skills, critical thinking abilities, and 

academic performance. The findings suggest that educators should deliberately design flipped 

classroom activities that prompt metacognitive awareness, provide tools for learning strategy 

selection, and create opportunities for reflective practice. This framework offers practical 

implications for instructors seeking to maximize the pedagogical potential of flipped classrooms 

while developing students’ lifelong learning capabilities. 
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1. Introduction 

The flipped classroom pedagogical model has emerged as a transformative approach to teaching and 

learning in contemporary educational contexts. By inverting the traditional classroom structure—

moving direct instruction outside of class time through pre-recorded videos or readings, while using 

face-to-face sessions for interactive, application-based activities—this model aims to create more 

engaging and student-centered learning environments. Despite its growing popularity across 

educational levels and disciplines, research indicates that the effectiveness of flipped classrooms 

varies considerably, with student success often contingent upon their ability to engage meaningfully 

with pre-class materials and participate actively in in-class activities.[1] 

Central to this variability is the role of metacognition—the awareness and regulation of one’s own 

cognitive processes. Metacognitive skills enable learners to plan their learning strategies, monitor 

their comprehension, and evaluate their progress toward learning goals. In flipped classroom 

environments, where students bear greater responsibility for their initial learning outside the 

classroom, metacognitive competencies become particularly crucial. Students must independently 

assess their understanding of pre-class content, identify knowledge gaps, and determine which 

learning strategies will be most effective—tasks that require sophisticated metacognitive abilities.[2] 

Despite the critical importance of metacognition in flipped learning contexts, relatively little research 

has systematically examined how to develop and support students’ metacognitive skills within this 
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pedagogical framework. Existing studies on flipped classrooms have primarily focused on student 

perceptions, engagement levels, and academic outcomes with limited attention to the metacognitive 

processes underlying successful engagement with the model. This gap in the literature represents a 

significant missed opportunity, as explicit metacognitive instruction has been shown to substantially 

enhance learning outcomes across various educational contexts.[3] 

This study addresses this gap by proposing a comprehensive framework for integrating metacognitive 

strategies into flipped classroom environments. Our framework is grounded in established theories of 

metacognition and self-regulated learning  and adapted specifically for the unique structural and 

pedagogical characteristics of flipped classrooms. We argue that by explicitly teaching metacognitive 

strategies and embedding them systematically within flipped classroom activities, educators can 

enhance students’ learning autonomy, improve their engagement with course content, and ultimately 

achieve superior learning outcomes. The significance of this work extends beyond the immediate 

context of flipped classrooms. [4] 

1.1 Research Questions 

This study is guided by the following research questions: 

1. What metacognitive challenges do students encounter in flipped classroom environments, and 

how do these challenges affect their learning outcomes? 

2. How can metacognitive strategies be systematically integrated into the three phases of flipped 

learning (pre-class, in-class, and post-class activities)? 

3. What evidence exists regarding the impact of explicit metacognitive instruction on student 

outcomes in flipped classroom contexts?[5] 

4. What practical guidelines can educators follow to implement metacognitive support 

effectively within their flipped classroom designs? 

 

2. Theoretical Framework 

2.1 Metacognition and Self-Regulated Learning 

Metacognition, broadly defined as “thinking about thinking,” encompasses two primary components: 

metacognitive knowledge and metacognitive regulation. Metacognitive knowledge refers to 

individuals’ understanding of their own cognitive processes and learning preferences, including 

knowledge about different learning strategies and when to apply them. Metacognitive regulation 

involves the active monitoring and control of one’s learning processes, including planning, 

monitoring comprehension, and evaluating progress.[6] 

These metacognitive processes form the foundation of self-regulated learning (SRL), a broader 

construct describing learners’ ability to set goals, select and implement learning strategies, monitor 

their progress, and adjust their approaches based on feedback. According to Zimmerman’s cyclical 

model of SRL, effective learners engage in three interconnected phases: forethought (goal setting and 

strategic planning), performance (strategy implementation and self-monitoring), and self-reflection 

(self-evaluation and attribution).[7] 

In traditional classroom settings, teachers often provide extensive external regulation of students’ 

learning through structured activities, frequent monitoring, and immediate feedback. However, in 

flipped classroom environments, students must exercise greater self-regulation during their 

independent engagement with pre-class materials. This shift in responsibility makes metacognitive 

and self-regulatory skills particularly salient. Students who lack well-developed metacognitive 

abilities may struggle to engage productively with pre-class content, failing to recognize when they 

do not understand material or how to address their knowledge gaps.[8] 

2.2 The Flipped Classroom Model 

The flipped classroom model fundamentally restructures the learning process by relocating direct 

instruction outside of class time and repurposing class time for active, collaborative learning 
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activities. This pedagogical approach typically involves students watching video lectures, reading 

materials, or engaging with other content before class, then participating in problem-solving, 

discussions, projects, or other application-based activities during class sessions. 

Theoretical support for the flipped classroom approach derives from multiple learning theories. From 

a constructivist perspective, the model aligns with principles of active learning by positioning 

students as active constructors of knowledge rather than passive recipients. The in-class collaborative 

activities characteristic of flipped classrooms create opportunities for social learning and peer 

scaffolding, consistent with Vygotsky’s zone of proximal development. From a cognitive load 

perspective, the flipped model potentially reduces cognitive overload during initial content exposure 

by allowing students to control the pace and replay content as needed, reserving class time for higher-

order thinking when instructor support is available.[9] 

However, the effectiveness of the flipped classroom model depends critically on student engagement 

during the pre-class phase. Research indicates that without proper motivation and self-regulatory 

skills, many students either skip pre-class materials entirely or engage with them superficially, 

undermining the potential benefits of the approach. This challenge highlights the importance of 

metacognitive support in helping students develop the skills necessary to succeed in flipped learning 

environments.[10] 

2.3 Integrating Metacognition into Flipped Classroom Design 

The integration of metacognitive strategies into flipped classroom design represents a synergistic 

approach that addresses both models’ inherent challenges while amplifying their strengths. This 

integration can be conceptualized across three phases corresponding to the structure of flipped 

learning: 1.Pre-Class Metacognitive Scaffolding. 2. In-Class Collaborative Reflection. 3. Post-Class 

Self-Evaluation.  

 

3. Methodology 

3.1 Literature Review Approach 

This study employs a comprehensive literature review methodology to synthesize current research on 

metacognition in flipped classroom environments and develop an evidence-based framework for 

practice. Our review process followed systematic procedures to ensure rigor and 

comprehensiveness.[11] 

We conducted searches across multiple academic databases, including ERIC, PsycINFO, Web of 

Science, and Scopus, using combinations of keywords: “flipped classroom,” “inverted classroom,” 

“metacognition,” “metacognitive strategies,” “self-regulated learning,” “self-regulation,” and 

“reflective learning.” The search encompassed peer-reviewed journal articles, conference 

proceedings, and doctoral dissertations published between 2010 and 2024, capturing the period during 

which flipped classroom research has flourished. The initial search yielded 347 potentially relevant 

sources. After removing duplicates and applying inclusion criteria through abstract review, 89 sources 

remained for full-text analysis. Through this analysis and subsequent forward and backward citation 

searches, we identified 52 sources that directly informed our framework development. These sources 

included experimental studies, quasi-experimental designs, qualitative investigations, and theoretical 

syntheses.[12] 

3.2 Framework Development 

Based on our literature synthesis, we developed a three-phase framework for integrating 

metacognitive strategies into flipped classroom environments. This framework draws on established 

models of metacognition and self-regulated learning while adapting these principles to the specific 

structural characteristics of flipped classrooms. 

The framework development process involved: (1) identifying metacognitive challenges specific to 

each phase of flipped learning through analysis of empirical studies, (2) mapping evidence-based 

metacognitive strategies to these challenges, (3) designing practical implementation guidelines based 

on successful interventions documented in the literature, and (4) establishing assessment approaches 
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for evaluating metacognitive development.[13] 

 

4. A Framework for Metacognitive Strategies in Flipped Classrooms 

4.1 Phase One: Pre-Class Metacognitive Scaffolding 

The pre-class phase represents students’ first encounter with new content and presents unique 

metacognitive challenges. Without the immediate presence of instructor support, students must 

independently activate prior knowledge, set learning goals, select appropriate learning strategies, 

monitor their comprehension, and identify areas requiring clarification. Research indicates that many 

students struggle with these self-regulatory demands, particularly when they lack explicit training in 

metacognitive strategies. 

Metacognitive Planning and Goal Setting 

Before engaging with pre-class materials, students should be prompted to engage in metacognitive 

planning activities. These activities might include:1.Prior Knowledge Activation: Prompts that ask 

students to recall and write down what they already know about the upcoming topic, creating a 

foundation for connecting new information to existing schemas. 2. Learning Goal Specification: 

Guided exercises where students articulate specific learning objectives for the pre-class session, 

transforming general course objectives into personalized learning targets. 3.Strategy Selection: 

Checklists or decision trees that help students identify which learning strategies might be most 

effective for the type of content they will encounter (e.g., note-taking approaches for conceptual 

material versus worked examples for procedural content). 

 

5. Evidence for Effectiveness 

5.1 Impact on Self-Regulated Learning 

Multiple studies provide evidence for the positive impact of metacognitive instruction in flipped 

classroom contexts on students’ self-regulated learning abilities. Lai and Hwang implemented a 

flipped classroom with embedded metacognitive scaffolding for undergraduate students and found 

significant improvements in self-regulated learning skills compared to students in traditional flipped 

classrooms without metacognitive support. Students in the metacognitive-enhanced condition 

demonstrated better planning behaviors, more effective monitoring strategies, and more sophisticated 

self-evaluation practices. 

Similarly, Sun et al. investigated the effects of metacognitive prompts embedded in pre-class videos 

and found that students who received these prompts showed significantly higher levels of engagement 

with course materials, better calibration between perceived and actual understanding, and improved 

academic performance on assessments. The metacognitive prompts helped students recognize when 

they did not fully understand content and prompted them to employ appropriate learning strategies to 

address gaps in understanding. 

5.2 Enhancement of Critical Thinking 

Research also demonstrates that metacognitive instruction in flipped classrooms enhances critical 

thinking abilities. Sönmez and Lee compared critical thinking outcomes between students in a 

metacognitive-enhanced flipped classroom and those in a standard flipped classroom. Results 

indicated that students who received explicit metacognitive instruction showed significantly greater 

gains in critical thinking skills, particularly in areas of analysis, evaluation, and inference. The 

researchers attributed these gains to the metacognitive activities’ emphasis on questioning 

assumptions, examining evidence, and evaluating reasoning—skills central to both metacognition and 

critical thinking. 

5.3 Improved Academic Performance 

Several studies have documented positive effects of metacognitive strategies on academic 

achievement in flipped classroom contexts. Cheng et al.  implemented a metacognitive scaffolding 
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approach in a flipped science classroom and found that students in the experimental group achieved 

significantly higher scores on both factual knowledge tests and conceptual understanding assessments 

compared to control groups. The researchers noted that metacognitive scaffolding helped students 

engage more deeply with content and develop better-organized knowledge structures. 

5.4 Increased Student Engagement and Satisfaction 

Beyond learning outcomes, research indicates that metacognitive support enhances student 

engagement and satisfaction with flipped learning. Zheng et al.  found that students who received 

metacognitive scaffolding reported higher levels of engagement with pre-class materials, greater 

confidence in their learning abilities, and more positive attitudes toward the flipped classroom 

approach. Students particularly valued the structure and support that metacognitive activities 

provided, noting that these activities helped them approach independent learning more systematically 

and confidently. 

 

6. Practical Implementation Guidelines 

6.1 Designing Metacognitive Scaffolding 

Effective implementation of metacognitive strategies in flipped classrooms requires thoughtful 

instructional design. Based on empirical evidence and theoretical principles, we recommend the 

following guidelines: 

Start with Explicit Instruction: Before expecting students to engage in metacognitive practices 

independently, provide explicit instruction about metacognition itself, what it entails, why it matters 

for learning, and how to employ specific metacognitive strategies. This instruction should include 

concrete examples and modeling. Provide Graduated Scaffolding: Initially, provide extensive 

metacognitive scaffolding through detailed prompts, checklists, and structured activities. Gradually 

reduce this scaffolding as students develop metacognitive competence, moving toward greater learner 

autonomy while maintaining support for continued development. Ensure Authenticity and 

Relevance: Design metacognitive activities that are authentic to the learning process rather than 

feeling like additional busywork. Metacognitive prompts and reflection exercises should emerge 

naturally from learning activities and clearly serve students’ learning goals. Create Low-Stakes 

Environments: Metacognitive reflection often involves acknowledging confusion, uncertainty, and 

learning challenges. Create classroom cultures and assessment approaches that make such 

acknowledgments safe and valuable rather than threatening to students’ grades or self-concept.[14] 

 

7. Result and Discussion 

7.1 Theoretical Contributions 

This framework contributes to pedagogical theory by explicitly connecting metacognitive theory with 

flipped classroom practice. While previous research has examined these domains separately, our work 

demonstrates how they can be synergistically integrated to enhance learning outcomes. We extend 

existing models of self-regulated learning by adapting them to the specific structural characteristics 

of flipped learning environments, where the distribution of learning across pre-class, in-class, and 

post-class phases creates unique opportunities and challenges for metacognitive development. 

Our framework also addresses a significant gap in flipped classroom research. Much existing work 

on flipped classrooms has focused on surface features—technology use, student perceptions, and 

basic engagement metrics—without deeply examining the cognitive and metacognitive processes that 

mediate learning outcomes. By foregrounding metacognition, our framework shifts attention to the 

underlying mechanisms through which flipped classrooms either succeed or fail in promoting deep 

learning. 

7.2 Practical Implications 

For educators implementing or considering flipped classroom approaches, this framework offers 

several practical insights. First, success with flipped learning should not be assumed simply by 
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changing the timing and location of content delivery. Rather, educators must deliberately design 

learning experiences that support students in developing the metacognitive and self-regulatory skills 

necessary for productive independent learning. Second, the framework suggests that metacognitive 

support should be embedded systematically across all phases of the flipped learning cycle rather than 

treated as an optional add-on. Pre-class materials should include metacognitive prompts, in-class 

activities should incorporate metacognitive discussion and reflection, and post-class assignments 

should emphasize metacognitive evaluation. This comprehensive approach ensures that 

metacognitive skill development is central to the learning experience rather than peripheral. Third, 

our analysis highlights the importance of creating classroom cultures that normalize metacognitive 

reflection and the acknowledgment of learning challenges. When students feel comfortable 

articulating confusion, sharing less-effective strategies, and discussing learning struggles, they create 

opportunities for growth that would not exist in classrooms where such admissions carry social or 

academic penalties.[15] 

 

8. Conclusion 

The flipped classroom model holds significant promise for enhancing active learning, student 

engagement, and educational outcomes. However, realizing this promise requires more than simply 

inverting the timing of content delivery and application activities. Students must develop 

sophisticated metacognitive and self-regulatory skills to succeed in environments where they bear 

greater responsibility for their learning processes. 

This study has presented a comprehensive framework for integrating metacognitive strategies into 

flipped classroom environments across pre-class, in-class, and post-class phases. Evidence from 

multiple studies demonstrates that such integration enhances self-regulated learning skills, critical 

thinking abilities, academic performance, and student engagement. The framework offers practical 

guidance for educators seeking to implement metacognitive support systematically within their 

flipped classroom designs. 
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