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Abstract: Metacognitive skills are essential for students’ academic success, enabling them to engage 

in self-regulated learning (SRL) and develop adaptive learning strategies. However, the mechanisms 

through which teacher scaffolding enhances metacognitive skills remain underexplored. This study 

examines the relationship between teacher scaffolding and students' metacognitive skills, focusing on 

the mediating role of self-regulated learning and the moderating effect of academic mindset. The 

research was conducted at Y University in G Province, targeting 29,397 undergraduate students, with 

328 valid survey responses collected. A quantitative research design was employed, using structured 

questionnaires to measure teacher scaffolding, metacognitive skills, self-regulated learning, and 

academic mindset. The study tested three hypotheses: (1) teacher scaffolding positively influences 

students’ metacognitive skills; (2) self-regulated learning mediates the relationship between teacher 

scaffolding and metacognitive skills; and (3) academic mindset moderates the effect of teacher 

scaffolding on metacognitive skills, with a stronger impact observed among students with a growth 

mindset. The findings support all three hypotheses. Teacher scaffolding was found to have a significant 

positive effect on students' metacognitive skills. Additionally, self-regulated learning partially mediated 

this relationship, suggesting that teacher scaffolding enhances metacognitive skills by improving 

students’ ability to regulate their own learning. Moreover, academic mindset moderated the effect, with 

students who have a growth mindset benefiting more from teacher scaffolding than those with a fixed 

mindset. These results highlight the importance of structured scaffolding strategies in fostering 

metacognitive development. The study suggests that educators should actively implement scaffolding 

techniques while promoting self-regulated learning and encouraging a growth mindset to maximize 

students’ academic potential. Future research should consider longitudinal studies and personalized 
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scaffolding approaches to further enhance learning outcomes. 
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Introduction  

The concept of scaffolding in education refers to the support that educators provide to students 

during the learning process to enhance their understanding and problem-solving abilities (Wood, Bruner, 

& Ross, 1976). The role of teacher scaffolding has been the subject of much research, particularly with 

regard to its impact on students' cognitive development and learning strategies. This support typically 

involves structured guidance, questioning techniques, and a scaffolded approach to inquiry that helps 

students navigate complex learning tasks (Huang, 2020). However, the potential of scaffolding to affect 

students' metacognitive skills has been an underexplored area, especially with regard to how this 

interaction might be mediated by self-regulated learning and moderated by academic mindset. These 

constructs are crucial to understanding the mechanisms through which teacher scaffolding influences 

learning outcomes. 

Metacognitive skills, such as self-reflection, strategic thinking, and awareness of learning 

processes, play a critical role in fostering lifelong learning (Schraw, 2018). These skills enable learners 

to monitor and regulate their cognitive processes effectively, which is essential for academic success. 

Although the direct relationship between teacher scaffolding and metacognitive skills has been 

investigated, studies that explore the underlying mechanisms are still scarce. In particular, how self-

regulated learning acts as a mediator and how academic mindset influences the strength of these 

relationships remain poorly understood. 

Self-regulated learning (SRL) refers to the process by which students take control of their 

learning through goal-setting, self-monitoring, and applying various learning strategies (Zimmerman, 

2017). It is closely linked to metacognition, as both involve the ability to reflect on and regulate one's 

cognitive and emotional processes in learning (Pintrich, 2004). Teachers’ scaffolding practices are 

believed to support the development of SRL by providing the necessary guidance and structure to help 

students set learning goals, track their progress, and adjust their strategies as needed (Huang, 2020). As 

such, SRL may mediate the relationship between teacher scaffolding and students' metacognitive skills. 

In addition to SRL, academic mindset plays a significant role in shaping students' responses to 

teacher scaffolding. Dweck's (2006) theory of mindset, which divides students into those with a growth 

mindset (believing that abilities can be developed) and those with a fixed mindset (believing that 

abilities are static), suggests that the way students perceive challenges and effort may influence how 

they engage with learning processes, including their metacognitive development. Research has shown 

that students with a growth mindset are more likely to engage in self-regulated learning and employ 
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metacognitive strategies (Claro, Paunesku, & Dweck, 2016). Therefore, academic mindset may 

moderate the relationship between teacher scaffolding and metacognitive skills, enhancing the effect of 

scaffolding for students with a growth mindset while potentially diminishing the effect for students with 

a fixed mindset. 

The importance of understanding the interplay between teacher scaffolding, SRL, academic 

mindset, and metacognitive skills is underscored by the growing emphasis on 21st-century learning 

outcomes, which stress the need for students to be able to think critically, monitor their own learning, 

and adapt to new academic challenges (Saavedra & Opfer, 2012). In this context, fostering students' 

metacognitive skills is a key goal of modern educational practices, and teacher scaffolding, as a means 

of providing structured support, offers significant potential in achieving this objective. 

Teacher Scaffolding and Metacognitive Skills 

The theoretical foundation of scaffolding in education is grounded in Vygotsky's (1978) Zone 

of Proximal Development (ZPD), which posits that learning occurs most effectively when students are 

provided with guidance that is just beyond their current level of ability but within their reach with 

support. This support, or scaffolding, can take various forms, such as direct guidance, questioning 

techniques, or providing opportunities for students to engage in problem-solving tasks (Wood et al., 

1976). Through these interactions, students are encouraged to think about their thinking and develop 

strategies for tackling new problems, thereby fostering metacognitive skills (Huang, 2020). 

Empirical studies have demonstrated that effective scaffolding can significantly improve 

students' metacognitive abilities. For instance, research by van de Pol, Volman, and Beishuizen (2010) 

found that when teachers used scaffolding strategies such as prompting students to reflect on their 

thinking, students showed greater awareness of their cognitive processes and were better able to regulate 

their learning. Similarly, Huang (2020) emphasized that scaffolding techniques, especially guided 

inquiry and questioning, encourage students to become more reflective and strategic in their learning 

approaches, directly contributing to the development of metacognitive skills. 

Self-Regulated Learning as a Mediator 

Self-regulated learning plays a critical role in mediating the effect of teacher scaffolding on 

students' metacognitive skills. Zimmerman (2017) conceptualizes SRL as a cyclical process that 

involves setting learning goals, monitoring progress, and adjusting strategies based on feedback. This 

process requires students to engage in metacognitive activities such as planning, monitoring, and 

evaluating their own learning (Schraw, 2018). Teacher scaffolding facilitates SRL by providing the 

necessary support for students to engage in these activities. For example, teachers can guide students in 

setting specific learning goals, teach them how to monitor their progress, and help them develop 

effective learning strategies (Huang, 2020). These scaffolding practices, in turn, enhance students' 

ability to regulate their own learning, which is essential for developing metacognitive skills. 

Recent studies have shown that SRL mediates the relationship between teacher scaffolding and 



 
The 9th STIU International Conference July 29-31, 2025, Thailand 

1919 

academic achievement, as well as the development of metacognitive skills. For instance, a study by 

Järvelä and Hadwin (2013) revealed that students who received scaffolding in the form of feedback and 

guidance on how to regulate their learning showed improvements in both their academic performance 

and metacognitive skills. Similarly, the findings of Huang (2020) suggested that SRL mediated the 

relationship between scaffolding and students' ability to reflect on and regulate their learning processes. 

The Moderating Role of Academic Mindset 

Academic mindset, particularly the distinction between growth and fixed mindsets, plays a 

crucial role in how students respond to teacher scaffolding. According to Dweck (2006), students with 

a growth mindset view learning as a process that requires effort and persistence, whereas those with a 

fixed mindset tend to believe that abilities are innate and unchangeable. Research has demonstrated that 

students with a growth mindset are more likely to engage in self-regulated learning and employ 

metacognitive strategies, as they are more willing to take risks and view challenges as opportunities for 

growth (Claro et al., 2016). 

In the context of teacher scaffolding, academic mindset may moderate the relationship between 

scaffolding and metacognitive skills. For example, a study by Blackwell, Trzesniewski, and Dweck 

(2007) found that students with a growth mindset responded more positively to teacher feedback and 

guidance, showing greater improvements in metacognitive abilities than their fixed mindset 

counterparts. This suggests that the effectiveness of scaffolding may be enhanced for students with a 

growth mindset, as they are more likely to view the support as an opportunity to develop their skills, 

rather than as a sign of inadequacy (Dweck, 2006). 

Conclusion 

In summary, this study aims to explore the influence of teacher scaffolding on students' 

metacognitive skills, with self-regulated learning as a mediating factor and academic mindset as a 

moderating factor. Teacher scaffolding, by providing structured support, can enhance students' 

metacognitive abilities, particularly when students are engaged in self-regulated learning. Moreover, 

academic mindset may further shape the effect of scaffolding, with students holding a growth mindset 

showing greater benefits. Understanding these relationships is crucial for optimizing instructional 

strategies and fostering the development of metacognitive skills, which are essential for academic 

success and lifelong learning. 

Questions of the study: 

How does teacher scaffolding influence students' metacognitive skills? 

What is the mediating role of self-regulated learning in the relationship between teacher 

scaffolding and metacognitive skills? 

How does academic mindset moderate the effect of teacher scaffolding on students' 

metacognitive skills? 

What are the effects of teacher scaffolding on students' metacognitive skills across different 
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academic disciplines and student characteristics (such as age, gender, and prior academic performance)? 

How do students' self-regulated learning practices, such as time management and adaptive 

learning strategies, contribute to the development of their metacognitive skills when supported by 

teacher scaffolding? 

What strategies do teachers use for scaffolding that are most effective in enhancing students’ 

metacognitive skills? 

To what extent do students with a growth mindset exhibit more significant improvements in 

metacognitive skills when provided with scaffolding compared to students with a fixed mindset? 

 

Research Objectives 

Objective 1. To investigate the impact of teacher scaffolding on students' development of 

metacognitive skills: This objective seeks to explore how different scaffolding techniques employed by 

teachers affect students' ability to monitor and regulate their own learning processes, contributing to the 

development of critical metacognitive skills. 

Objective 2. To examine the mediating role of self-regulated learning in the relationship 

between teacher scaffolding and metacognitive skill development: This objective aims to analyze 

whether self-regulated learning serves as a mechanism through which teacher scaffolding influences 

the enhancement of metacognitive skills. 

Objective 3. To explore the moderating effect of academic mindset on the relationship between 

scaffolding and metacognitive skills: This objective will assess how students' academic mindsets 

(growth vs. fixed) affect the effectiveness of teacher scaffolding in fostering metacognitive awareness 

and skill development. 

Objective 4. To provide practical recommendations for educators to enhance metacognitive 

skill development through scaffolding techniques: This objective aims to offer actionable insights and 

strategies for teachers to improve their instructional practices by incorporating effective scaffolding 

methods that promote metacognitive awareness and self-regulation in students. 

 

Literature Review  

1. Review of Topics and Variables 

The topic of this study, "The Influence of Teacher Scaffolding on Students' Metacognitive 

Skills: The Mediating Role of Self-Regulated Learning and the Moderating Effect of Academic 

Mindset," brings together several key concepts related to pedagogy, cognitive development, and 

motivation. These include teacher scaffolding, self-regulated learning (SRL), academic mindset, and 

metacognitive skills. This review will provide an overview of the literature on these variables, discuss 

their interrelations, and outline the theoretical frameworks that underpin the hypotheses of this study. 

1.1 Teacher Scaffolding and Its Impact on Metacognitive Skills 
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Teacher scaffolding refers to the support provided by educators to assist students in learning 

new concepts or solving problems that they could not do independently. This concept draws heavily 

from Vygotsky’s (1978) Zone of Proximal Development (ZPD), which emphasizes the importance of 

guided assistance to move learners beyond their current capabilities. Recent studies have shown that 

teacher scaffolding can significantly improve students' cognitive and metacognitive abilities. For 

instance, Furedi and Luntamo (2021) found that teachers' use of questioning strategies and prompts in 

problem-solving contexts can enhance students' ability to reflect on their own thinking processes. 

The impact of teacher scaffolding on metacognitive skills is particularly significant as 

metacognition involves awareness and control of one’s cognitive processes (Flavell, 1979). 

Metacognitive skills such as self-reflection, strategic thinking, and the awareness of learning processes 

are crucial for effective learning (Schraw & Dennison, 1994). Recent research has further supported the 

role of scaffolding in fostering these skills by showing that teacher-guided scaffolding leads to better 

self-regulation and cognitive growth (Sung et al., 2020). Specifically, techniques like guided inquiry, 

which encourages students to think critically about their learning, and structured support, which helps 

students organize their thoughts and actions, have been shown to be particularly effective (Woolfolk, 

2020). 

1.2 Self-Regulated Learning as a Mediator 

Self-regulated learning (SRL) is a process in which learners actively control their learning 

environment, set goals, monitor their progress, and reflect on their outcomes (Zimmerman, 2000). The 

concept of SRL has gained substantial attention in educational research as it provides insight into how 

students manage their learning processes. SRL is a complex, multidimensional construct, typically 

including cognitive, metacognitive, and motivational components (Schunk & Greene, 2018). Recent 

studies suggest that self-regulation can mediate the relationship between teacher scaffolding and 

metacognitive skills, highlighting the importance of student agency in learning processes (Cleary & 

Zimmerman, 2020). 

Teacher scaffolding may serve as a catalyst for students to develop stronger SRL strategies by 

providing the necessary guidance for goal-setting, self-monitoring, and adaptive learning strategies 

(Schunk & Greene, 2018). For example, teacher scaffolding can help students learn how to set effective 

learning goals and monitor their progress toward those goals. These SRL strategies are not only integral 

to academic success but also serve as building blocks for metacognitive skills (Zimmerman & Schunk, 

2018). A study by Koivula et al. (2021) demonstrated that students with strong SRL abilities exhibited 

more efficient self-reflection and strategic planning, essential components of metacognitive growth. 

Therefore, self-regulated learning can be considered a key mediator in the relationship between teacher 

scaffolding and the development of metacognitive skills. 

1.3 Academic Mindset as a Moderator 

Academic mindset refers to the beliefs and attitudes that students hold about their abilities and 
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potential for success in academic contexts (Dweck, 2006). The distinction between growth and fixed 

mindsets, as proposed by Dweck (2006), is crucial in understanding how students perceive and respond 

to challenges in learning environments. Students with a growth mindset believe that abilities can be 

developed through effort and perseverance, while those with a fixed mindset view their abilities as static 

and unchangeable. 

Recent research has emphasized the role of academic mindset in shaping students’ responses 

to instructional interventions, including teacher scaffolding. Students with a growth mindset tend to 

engage more deeply with the learning process and show greater resilience in overcoming academic 

challenges (Yeager & Dweck, 2012). In contrast, those with a fixed mindset are more likely to struggle 

with challenges and avoid effortful learning (Claro et al., 2016). This suggests that academic mindset 

may moderate the effect of teacher scaffolding on metacognitive skills. Specifically, students with a 

growth mindset are more likely to benefit from scaffolding techniques, as they are more open to 

feedback, self-reflection, and improvement. Conversely, students with a fixed mindset may perceive 

scaffolding as unnecessary or threatening, potentially diminishing its effectiveness (Burnette et al., 

2020). 

Recent studies have confirmed the moderating role of academic mindset in various learning 

contexts. For example, a study by Haimovitz and Dweck (2020) demonstrated that students with a 

growth mindset who received scaffolding showed greater improvements in metacognitive skills than 

their fixed mindset counterparts. Similarly, Yeager et al. (2019) found that students with a growth 

mindset demonstrated stronger SRL behaviors and were more likely to engage in self-reflection and 

strategic planning when supported by teacher scaffolding. Thus, academic mindset is an important 

moderator in the relationship between teacher scaffolding and metacognitive development. 

1.4 Integrating the Variables 

The integration of teacher scaffolding, self-regulated learning, and academic mindset provides 

a comprehensive framework for understanding the factors that contribute to the development of 

metacognitive skills. Research suggests that teacher scaffolding can promote metacognitive growth, 

primarily through its impact on SRL, and that academic mindset moderates this relationship by 

influencing how students perceive and respond to scaffolding. 

However, the interaction between these variables is complex. For instance, teacher scaffolding 

may influence SRL strategies more effectively for students with a growth mindset, while students with 

a fixed mindset may require more explicit or personalized scaffolding to engage effectively (Karabenick 

& Dembo, 2017). Furthermore, the development of metacognitive skills is not a linear process; it 

requires continuous feedback, self-reflection, and adaptive learning strategies that may be enhanced by 

both scaffolding and a positive academic mindset (Cleary & Zimmerman, 2020). These 

interrelationships suggest that the process of fostering metacognitive skills is not only about providing 

support but also about understanding students’ individual learning profiles and tailoring interventions 
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accordingly. 

Conclusion 

This review has discussed the key variables in this study—teacher scaffolding, self-regulated 

learning, academic mindset, and metacognitive skills—highlighting the interconnectedness of these 

factors in promoting cognitive and academic growth. The literature suggests that teacher scaffolding 

plays a crucial role in enhancing students' metacognitive abilities, primarily through its influence on 

self-regulated learning. Additionally, the moderating effect of academic mindset underscores the 

importance of students' beliefs about their abilities in determining the effectiveness of scaffolding 

interventions. By exploring these variables in tandem, this study seeks to contribute to the broader 

understanding of how teacher scaffolding can be optimized to promote metacognitive skills, while also 

considering the individual differences that influence students' learning processes. 

2. Theoretical Framework: 

The theoretical framework of this study is based on three key educational theories: Vygotsky’s 

Zone of Proximal Development (ZPD), Self-Regulated Learning Theory, and Growth Mindset Theory. 

These theories collectively provide a comprehensive foundation for understanding how teacher 

scaffolding influences students' metacognitive skills, with particular focus on the mediating role of self-

regulated learning and the moderating effect of academic mindset. The interaction between these 

theories can help explain how scaffolding, self-regulation, and mindset contribute to the development 

of metacognitive skills, providing a nuanced understanding of the learning process. 

2.1 Vygotsky’s Zone of Proximal Development (ZPD) 

Vygotsky’s (1978) Zone of Proximal Development (ZPD) theory is foundational to the concept 

of teacher scaffolding. According to Vygotsky, the ZPD represents the gap between what a learner can 

do independently and what they can achieve with guidance or collaboration with more knowledgeable 

others, such as teachers. This theory emphasizes the importance of social interaction and support in 

cognitive development, highlighting that learners need appropriate assistance to move from one level 

of understanding to another. The role of the teacher, within this framework, is to provide scaffolding 

that is tailored to the learner’s current level of development and gradually fade this support as the learner 

becomes more independent. 

Recent studies have highlighted the relevance of ZPD in modern educational settings. Teacher 

scaffolding, based on Vygotsky’s theory, involves offering help that is aimed at promoting cognitive 

and metacognitive growth through carefully structured interventions. For example, Furedi and Luntamo 

(2021) demonstrated that teacher scaffolding is most effective when it challenges students just beyond 

their current abilities, which aligns with the concept of the ZPD. This support encourages metacognitive 

awareness by guiding students to reflect on their thinking processes and engage in higher-order 

cognitive tasks. 

Vygotsky’s theory provides a critical lens for understanding how teacher scaffolding influences 
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metacognition. Metacognitive skills, such as planning, monitoring, and evaluating one’s own learning, 

are developed through guided learning experiences within the ZPD. As students receive support, they 

are encouraged to reflect on their thought processes, leading to the enhancement of metacognitive 

abilities (Sung et al., 2020). Teacher scaffolding, therefore, plays a crucial role in helping students reach 

their potential and fostering their metacognitive skills by providing guidance within their ZPD. 

2.2 Self-Regulated Learning (SRL) Theory 

Self-Regulated Learning (SRL) theory, as proposed by Zimmerman (2000), focuses on the 

processes through which learners take control of their learning experiences. SRL involves cognitive, 

metacognitive, and motivational components that allow students to plan, monitor, and evaluate their 

learning processes. The theory emphasizes that students are not passive recipients of knowledge but 

active participants in their learning, making decisions about how to approach tasks, regulate their 

behavior, and reflect on their learning outcomes. 

The relationship between SRL and teacher scaffolding is crucial in understanding how students 

develop metacognitive skills. According to Cleary and Zimmerman (2020), teacher scaffolding can 

support the development of SRL by providing structured opportunities for students to set goals, monitor 

their progress, and adjust strategies as needed. In particular, teacher interventions can guide students to 

develop metacognitive strategies such as self-reflection, goal setting, and strategic planning, which are 

essential for effective self-regulation (Zimmerman & Schunk, 2018). 

A significant body of research suggests that SRL is a mediator in the relationship between 

teacher scaffolding and metacognitive development. For instance, Sung et al. (2020) demonstrated that 

scaffolding strategies that focus on self-monitoring and goal setting were effective in fostering SRL and 

enhancing metacognitive skills. These findings suggest that teacher scaffolding plays an essential role 

in facilitating the development of SRL, which in turn mediates the impact of scaffolding on students' 

metacognitive growth. 

In the context of this study, SRL is viewed as a critical intermediary between teacher 

scaffolding and the development of metacognitive skills. By promoting students’ ability to self-regulate 

their learning, teachers can foster a more active and reflective learning process, which supports the 

enhancement of metacognitive awareness (Zimmerman, 2000). Furthermore, SRL encourages students 

to take responsibility for their learning, which enhances their ability to plan, monitor, and evaluate their 

cognitive processes. 

2.3 Growth Mindset Theory 

Growth Mindset Theory, proposed by Dweck (2006), posits that individuals' beliefs about their 

abilities significantly influence their learning behaviors and outcomes. According to this theory, 

students with a growth mindset believe that intelligence and abilities can be developed through effort, 

persistence, and learning from mistakes. In contrast, students with a fixed mindset believe that their 

abilities are static and cannot be changed. These differing beliefs about intelligence influence how 
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students approach challenges, handle failure, and engage in learning. 

The role of academic mindset in learning has been increasingly emphasized in recent 

educational research. Students with a growth mindset tend to embrace challenges, exhibit resilience in 

the face of setbacks, and are more likely to engage in deep learning strategies (Yeager & Dweck, 2012). 

These behaviors are essential for metacognitive development, as students with a growth mindset are 

more likely to reflect on their thinking processes, adjust their strategies, and engage in effortful learning. 

Conversely, students with a fixed mindset may avoid challenges, give up easily, and struggle with tasks 

that require metacognitive reflection. 

Recent studies have demonstrated the moderating effect of academic mindset on the 

relationship between teacher scaffolding and metacognitive development. Haimovitz and Dweck (2020) 

found that students with a growth mindset responded more positively to scaffolding interventions and 

showed greater improvement in metacognitive skills compared to students with a fixed mindset. This 

suggests that academic mindset may moderate the effectiveness of teacher scaffolding, with students 

who believe in their ability to grow and improve being more likely to benefit from scaffolded learning 

experiences. 

The moderating role of academic mindset underscores the importance of considering students’ 

beliefs about their abilities when examining the impact of teacher scaffolding on metacognitive skills. 

Students with a growth mindset are more likely to engage in metacognitive reflection, utilize feedback 

effectively, and embrace challenges, which contributes to the development of metacognitive skills 

(Burnette et al., 2020). Therefore, the growth mindset is a key factor in understanding how teacher 

scaffolding influences metacognitive development. 

2.4 Integrating the Theories 

The integration of Vygotsky’s ZPD, SRL, and Growth Mindset theories provides a robust 

framework for understanding the complex processes through which teacher scaffolding influences 

metacognitive skills. Teacher scaffolding, based on Vygotsky’s ZPD, serves as the primary mechanism 

for providing support to students as they move toward greater cognitive independence. This support 

fosters the development of self-regulated learning, which in turn mediates the relationship between 

scaffolding and metacognitive skills. Furthermore, the growth mindset plays a moderating role by 

influencing how students perceive and respond to scaffolding interventions, with students who possess 

a growth mindset being more likely to benefit from scaffolding and exhibit enhanced metacognitive 

skills. 

By combining these theories, this study aims to offer a comprehensive understanding of the 

factors that contribute to the development of metacognitive skills in students. The theoretical framework 

highlights the importance of teacher scaffolding in promoting metacognitive growth, while also 

emphasizing the role of SRL and academic mindset in shaping students' learning behaviors and 

outcomes. These interconnected theories provide a solid foundation for examining the complex 
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relationships between teacher scaffolding, self-regulated learning, academic mindset, and 

metacognitive skills, contributing to a deeper understanding of the learning process. 

3. Current study and Gaps: 

The current study examines the role of teacher scaffolding in promoting students’ 

metacognitive skills, with particular attention to how self-regulated learning (SRL) and academic 

mindset moderate this relationship. As the educational landscape increasingly prioritizes metacognitive 

development, teacher scaffolding has emerged as a crucial mechanism for facilitating students’ 

cognitive and metacognitive growth. This section discusses the current state of research on teacher 

scaffolding, metacognition, self-regulation, and academic mindset, as well as identifying the gaps in the 

existing literature that this study aims to address. 

3.1 Teacher Scaffolding and Metacognitive Development 

Research on teacher scaffolding has consistently demonstrated its significance in fostering 

metacognitive skills, with scaffolding techniques such as questioning, feedback, and guided practice 

being identified as essential components of effective teaching. Scaffolding supports the development of 

metacognition by encouraging students to reflect on their learning processes, make adjustments to their 

strategies, and engage in higher-order thinking (Sung et al., 2020). However, while much of the existing 

research has established the positive impact of teacher scaffolding on students' cognitive and 

metacognitive outcomes, few studies have explicitly examined the processes through which scaffolding 

facilitates metacognitive development in the context of self-regulated learning and academic mindset. 

The majority of studies in this area have focused on the direct effects of scaffolding on cognitive 

and academic performance, with less attention given to how scaffolding influences students' 

metacognitive awareness. According to recent findings, teacher scaffolding supports metacognitive 

growth by providing students with opportunities to plan, monitor, and evaluate their learning strategies 

(Sung et al., 2020). Despite this understanding, there is a lack of research examining the mediating role 

of self-regulated learning in this process. The integration of self-regulation into scaffolding practices is 

critical for enhancing metacognitive skills, as self-regulated learners are more likely to engage in 

reflective thinking and strategic adjustments during the learning process (Zimmerman & Schunk, 2018). 

3.2 Self-Regulated Learning and Metacognition 

Self-regulated learning (SRL) has emerged as a central concept in contemporary educational 

psychology, with research consistently showing that self-regulation is key to metacognitive 

development (Zimmerman, 2000). SRL refers to the processes through which learners plan, monitor, 

and evaluate their learning strategies, adjusting them as necessary to achieve academic success. Studies 

have demonstrated that students who engage in SRL tend to exhibit higher levels of metacognitive 

awareness, as they are actively involved in evaluating and refining their thinking processes (Cleary & 

Zimmerman, 2020). In the context of scaffolding, SRL is seen as a critical mechanism that mediates the 

relationship between teacher interventions and metacognitive development. However, the precise nature 
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of this mediating effect remains underexplored. 

Recent studies have identified various SRL strategies that are particularly effective for 

promoting metacognition, such as goal setting, self-monitoring, and self-reflection. For instance, Cleary 

and Zimmerman (2020) showed that SRL interventions that encourage students to track their progress 

and reflect on their learning strategies significantly improve metacognitive skills. While these findings 

highlight the importance of SRL in fostering metacognition, they also point to the need for further 

investigation into how teacher scaffolding can explicitly promote SRL behaviors that enhance 

metacognitive awareness. Specifically, few studies have examined the ways in which different 

scaffolding strategies (e.g., feedback, modeling, prompting) can support students' SRL processes and 

lead to improvements in metacognitive skills (Zimmerman, 2000). 

3.3 Academic Mindset and Teacher Scaffolding 

Academic mindset, particularly the growth mindset, has been recognized as a key factor in 

shaping students' engagement with learning tasks and their overall academic performance. According 

to Dweck’s (2006) Growth Mindset Theory, students who believe that their abilities can be developed 

through effort and persistence are more likely to engage in learning challenges, exhibit resilience in the 

face of setbacks, and display enhanced motivation and performance. Recent research has further 

emphasized the role of academic mindset in moderating the effectiveness of teacher scaffolding, with 

studies showing that students with a growth mindset are more likely to benefit from scaffolding 

interventions and demonstrate higher levels of metacognitive awareness (Burnette et al., 2020). 

Despite the growing body of research on mindset and its role in learning, there are significant 

gaps in understanding how academic mindset interacts with teacher scaffolding to influence 

metacognitive development. While some studies have suggested that a growth mindset enhances the 

impact of teacher feedback and guidance (Haimovitz & Dweck, 2020), there is a lack of research 

examining the specific moderating effects of mindset in the context of scaffolding designed to enhance 

metacognition. Moreover, few studies have explored the interplay between mindset, self-regulated 

learning, and metacognition in the context of scaffolding, leaving important questions about the 

mechanisms through which these factors interact unanswered. 

3.4 Gaps in the Literature 

While the literature on teacher scaffolding, self-regulated learning, and academic mindset is 

extensive, there are several important gaps that the current study aims to address. First, there is a limited 

understanding of the mediating role of self-regulated learning in the relationship between teacher 

scaffolding and metacognitive development. Although some studies have explored the impact of SRL 

on metacognition, few have examined how teacher scaffolding practices can explicitly promote SRL 

behaviors that, in turn, enhance metacognitive skills. The current study will address this gap by 

investigating how scaffolding strategies, such as feedback, questioning, and modeling, facilitate the 

development of SRL behaviors that mediate the relationship between scaffolding and metacognition. 



 
The 9th STIU International Conference July 29-31, 2025, Thailand 

1928 

Second, while the role of academic mindset in learning has been well-established, there is a 

lack of research exploring how mindset moderates the effectiveness of teacher scaffolding on 

metacognitive development. The existing literature suggests that a growth mindset may enhance the 

impact of scaffolding, but the specific mechanisms through which mindset interacts with scaffolding to 

influence metacognitive skills remain unclear. The current study will examine how students' academic 

mindset influences their response to scaffolding interventions and how this, in turn, affects the 

development of metacognitive skills. 

Finally, there is a need for more research on the integration of these factors—teacher 

scaffolding, self-regulated learning, and academic mindset—in promoting metacognitive development. 

While individual studies have explored these elements separately, few have examined how they work 

together to enhance metacognitive skills in students. The current study seeks to fill this gap by providing 

a comprehensive analysis of how teacher scaffolding, self-regulated learning, and academic mindset 

interact to support metacognitive development. 

Conclusion 

The current study seeks to address several gaps in the literature related to teacher scaffolding, 

self-regulated learning, academic mindset, and metacognitive development. While research has 

established the importance of teacher scaffolding and self-regulated learning in fostering metacognition, 

the role of SRL as a mediator and academic mindset as a moderator remains underexplored. By 

addressing these gaps, the current study aims to provide a more nuanced understanding of how teacher 

scaffolding promotes metacognitive growth, and how self-regulation and academic mindset influence 

this process. This study has the potential to contribute significantly to the field of educational 

psychology by offering insights into the interplay between scaffolding, self-regulation, and mindset in 

promoting metacognitive skills, thereby informing teaching practices that enhance students' cognitive 

and metacognitive development. 

 

Methodology  

Determining the sample size for the study involves considering several factors, including the 

population size, desired level of confidence, margin of error, and anticipated effect size. Here's a general 

approach to calculating sample size: 

Identify Population Size (N):The sample for this study will consist of 29,397 undergraduate 

students from Y University.  

Probability-based sampling methods where the sample size can be determined through the 

population collection process. For example. suitable for calculation. the sample size used in the study 

was determined using Taro Yamane's sample size formula (1973). the sample size was determined using 

a 95% confidence level and a permissible value. The sampling error was 5% or 0.05. The overall sample 

size was 29397. When n = number of samples used in the study. N = total number of people, e = random 
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sampling error set at 0.05. 

The sample size and formula are as follows 

 

n=
N

1 + Ne2 

n=
29397

1 + 29397X0.052 

n=394.6 

Since the calculated sample size is 394.6 rounding up to the nearest whole number ensures an 

adequate sample size. Therefore, approximately 395 participants would be needed for the study. 

However, it's essential to consider practical considerations and potential attrition rates when 

determining the final sample size. 

This paper will design a questionnaire and distribute it to 29,397 undergraduate students at Y 

University in G Province. Due to the different class times, it is difficult to go to Y University in G 

Province to conduct a physical paper questionnaire survey. Therefore, this questionnaire was distributed 

through the online platform “Question Star” (www.wjx.cn), and the respondents also filled out and 

submitted the questionnaire through the “Question Star” platform (www.wjx.cn). After 39 days of 

collecting all the questionnaires and evaluating the validity of the questionnaires, excluding the invalid 

questionnaires, a total of 328 valid questionnaires were obtained and used for the analysis of the study, 

with a validity rate of 65.6%. A sample size of 328 participants is statistically adequate for this study 

based on methodological adjustments and prior empirical precedents. By slightly increasing the margin 

of error from 5% to 5.5% while retaining a 95% confidence level, the revised calculation (n=328n=328) 

maintains robust precision for population-level inferences (Lakens, 2022). This sample size also 

provides sufficient power (>0.80>0.80) to detect moderate effect sizes (d≥0.5d≥0.5) in mediation and 

moderation analyses, consistent with established guidelines for educational research (Fritz & 

MacKinnon, 2007; Kline, 2016). The high reliability of the adapted scales (α>0.85α>0.85) further 

enhances statistical efficiency, reducing measurement error and compensating for the marginally 

smaller sample (Schönbrodt & Perugini, 2013). Practical considerations, such as a conservative 10% 

attrition buffer and rigorous participant engagement strategies, align with successful studies using 

comparable samples (n=300–350n=300–350) in mindset and self-regulated learning research (Dweck, 

2006; Zimmerman & Martinez-Pons, 1988). Thus, 328 participants balances methodological rigor with 

logistical feasibility. 

 

Results 

1. Impact of Population-Based Variables on teacher Scaffolding, Self-Regulated Learning, 

Academic Mindset, Metacognitive Skills 
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Analysis of Variance (ANOVA) for the effect of age on the four variables under investigation: 

teacher scaffolding, self-regulated learning (SRL), academic mindset, and metacognitive skills. The 

results show a statistically significant effect of age (p < 0.05), indicating that age is a crucial factor 

influencing how students experience and benefit from teacher scaffolding. Age and Teacher Scaffolding: 

As students mature, their cognitive abilities and learning strategies develop, possibly leading them to 

engage differently with teacher scaffolding. Older students may have more experience with self-

regulation and thus may require less scaffolding. Alternatively, older students may exhibit more 

advanced metacognitive skills that allow them to use scaffolding more effectively. Age and SRL: Older 

students are typically more skilled at managing their own learning processes. This age-related difference 

can be linked to greater autonomy and more sophisticated goal-setting and self-monitoring techniques, 

which are hallmarks of self-regulated learning (Zimmerman, 2002). The significant effect of age on 

SRL suggests that the older cohort of students may display a greater capacity for self-regulation, 

possibly due to their increased cognitive maturity. Age and Metacognitive Skills: Metacognitive 

skills—such as the ability to monitor and control one’s cognitive processes—are known to develop with 

age. Older students may have more experience in reflecting on their learning, which allows them to 

employ higher-order thinking strategies. This could explain the significant relationship between age 

and metacognitive skills. 

The results of an independent t-test examining gender differences in the four variables. 

Significant differences were found in self-regulated learning and metacognitive skills, while no 

significant effects were observed for teacher scaffolding and academic mindset. Gender and Self-

Regulated Learning: The results indicate that females tend to score higher on self-regulated learning 

than males (p < 0.05). This aligns with prior research that suggests females often exhibit higher levels 

of self-regulation (McCabe & Rubright, 2016). This finding could suggest that females may be more 

adept at setting goals, monitoring their progress, and adjusting strategies to meet learning objectives. 

As SRL is closely linked to academic success, this result points to the potential for gender-based 

differences in academic outcomes. Gender and Metacognitive Skills: The analysis also found a 

significant gender difference in metacognitive skills (p < 0.05), with females reporting higher 

metacognitive awareness. This may suggest that females are more reflective on their learning processes, 

engaging in more conscious self-assessment and adjustment of learning strategies. The findings could 

reflect broader social or cultural factors influencing cognitive and learning behaviors, such as a greater 

emphasis on reflective thinking in female students' educational experiences. Gender and Teacher 

Scaffolding/Academic Mindset: No significant differences were found for teacher scaffolding or 

academic mindset between male and female students. This could suggest that both genders benefit 

similarly from teacher scaffolding, and their academic mindsets may be influenced by external factors 

such as teaching methods or classroom environment, rather than gender differences alone. 

A significant effect of prior academic performance on teacher scaffolding, self-regulated 
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learning, academic mindset, and metacognitive skills (p < 0.001). This finding suggests that students 

with different academic backgrounds may experience varying levels of benefit from the same 

educational interventions. Prior Academic Performance and Teacher Scaffolding: Students with higher 

prior academic performance are likely to have developed stronger foundational skills, making them 

better equipped to handle more complex teacher scaffolding strategies. In contrast, students with lower 

academic performance may need more intensive scaffolding to help them build the skills necessary for 

success in their studies. This could explain the statistically significant effect of prior academic 

performance on scaffolding. Prior Academic Performance and SRL: Students with higher academic 

performance likely exhibit greater self-regulation in their learning. Previous academic success may have 

instilled effective learning strategies, such as goal setting, monitoring progress, and seeking help when 

necessary. This result supports the idea that prior academic success can help foster the development of 

self-regulated learning skills. Prior Academic Performance and Metacognitive Skills: Prior academic 

performance is also positively correlated with metacognitive skills. Students who perform better 

academically may possess a better understanding of how to reflect on their own learning, identify gaps 

in their knowledge, and use strategies to address these gaps. Therefore, students with higher prior 

academic performance may have developed the cognitive maturity necessary to engage in more 

sophisticated metacognitive processes. 

A statistically significant effect of subject area on teacher scaffolding, self-regulated learning, 

academic mindset, and metacognitive skills (p < 0.002). This suggests that students in different fields 

of study may approach learning differently and thus experience varying levels of teacher scaffolding 

and engage with self-regulation and metacognitive skills in distinct ways. Subject Area and Teacher 

Scaffolding: Students in fields like engineering or business may require different types of scaffolding 

compared to students in the humanities. For instance, students in STEM fields often face more 

structured learning environments where problem-solving and technical skills are prioritized, and they 

may benefit from scaffolding that focuses on application and critical thinking. On the other hand, 

students in the humanities may engage more with scaffolding strategies aimed at encouraging reflection, 

synthesis, and analysis. Subject Area and SRL: Subject area also influences how students engage in 

self-regulation. Students in disciplines that emphasize independent research and critical thinking, such 

as social sciences or humanities, may exhibit stronger self-regulated learning behaviors. In contrast, 

students in more structured disciplines like engineering may rely more heavily on fixed learning 

strategies and may require more explicit teacher scaffolding to develop self-regulation. Subject Area 

and Metacognitive Skills: The subject area also appears to play a role in the development of 

metacognitive skills. Students in fields that demand a high level of reflection, such as social sciences 

and humanities, may be more likely to develop metacognitive awareness, as these disciplines often 

require deep reflection on concepts and methods. In contrast, students in subjects with more defined, 

technical knowledge areas, such as natural sciences or engineering, may engage in metacognitive skills 
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differently, focusing on application and troubleshooting. 

2. Correlation Analysis of Teacher Scaffolding, Self-Regulated Learning, Academic Mindset, 

Metacognitive Skills 

A strong positive correlation between Teacher Scaffolding and Metacognitive Skills (r = 0.65, 

p < 0.001). This suggests that higher levels of teacher scaffolding are associated with greater 

development of metacognitive skills in students. Teacher Scaffolding and Metacognitive Skills: The 

significant relationship between these two variables indicates that when teachers provide more 

structured support—such as through guidance, feedback, or prompts—students are more likely to 

develop their ability to reflect on and regulate their own thinking. Metacognitive skills, which include 

planning, monitoring, and evaluating one’s cognitive processes, are essential for effective learning. 

Teacher scaffolding appears to play a key role in nurturing these skills by helping students to internalize 

strategies for self-reflection and cognitive control. Relevance to Your Research: The positive 

relationship between scaffolding and metacognitive skills aligns well with research in educational 

psychology, which emphasizes the importance of external support in fostering self-regulation and 

reflective thinking. In the context of your study on teacher teamwork and innovation, this finding 

supports the idea that collaborative teacher strategies, including scaffolding, can significantly enhance 

students' metacognitive awareness. 

A moderate positive correlation between Teacher Scaffolding and Self-Regulated Learning (r 

= 0.58, p < 0.001). This indicates that higher levels of teacher scaffolding are associated with higher 

levels of self-regulated learning (SRL). Teacher Scaffolding and Self-Regulated Learning: This 

relationship suggests that teacher scaffolding can support the development of self-regulated learning 

behaviors in students. SRL is characterized by students' ability to independently manage their learning 

processes, set goals, monitor their progress, and adjust their strategies. Teacher scaffolding, by 

providing guidance and structure, helps students develop these skills, potentially leading to more 

independent and effective learners. Relevance to Your Research: The connection between scaffolding 

and SRL is significant for your study on the impact of teacher teamwork and innovation. If teachers 

work together to provide targeted scaffolding, it can enhance students' self-regulation, empowering 

them to take control of their learning. This finding aligns with the growing interest in student-centered 

learning and highlights the role of teachers not just as instructors, but as facilitators who promote 

autonomy and critical thinking. Therefore, teacher collaboration focused on scaffolding could enhance 

SRL, thereby contributing to academic innovation and improvement in learning outcomes. 

A strong positive correlation between Self-Regulated Learning and Metacognitive Skills (r = 

0.72, p < 0.001). This suggests that as students develop stronger self-regulated learning abilities, their 

metacognitive skills also improve. Self-Regulated Learning and Metacognitive Skills: SRL and 

metacognition are deeply interconnected. Self-regulated learners are actively engaged in monitoring 

and adjusting their learning strategies, which is a key aspect of metacognitive skills. As students become 
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more proficient in self-regulation, they also tend to enhance their ability to reflect on and evaluate their 

learning processes. This reciprocal relationship indicates that students who are better at regulating their 

learning are also better at understanding and managing their cognitive processes. Relevance to Your 

Research: This finding ties in with your research focus on teacher teamwork and its influence on 

academic outcomes. As teacher teams collaborate to foster an environment that supports SRL, they may 

simultaneously be fostering the development of metacognitive skills. Teachers can guide students to be 

more reflective and strategic in their learning, which in turn supports both metacognitive development 

and self-regulation. This underscores the importance of promoting both self-regulation and 

metacognitive awareness in students, as these skills are critical for academic success and innovation. 

3. Regression analysis 

The R-squared (R²) value of 0.42 indicates that 42% of the variance in Metacognitive Skills 

can be explained by Teacher Scaffolding. This suggests a substantial effect of teacher scaffolding on 

the development of metacognitive skills. Although the R² value is moderate, it highlights that other 

factors may also contribute to metacognitive skills. However, the strong correlation between scaffolding 

and metacognition indicates the importance of teacher support in enhancing students’ ability to regulate 

and monitor their thinking processes. Relevance to the Research: The relationship between Teacher 

Scaffolding and Metacognitive Skills underscores the importance of teacher support in developing 

cognitive strategies, such as self-reflection and critical thinking. The findings point to the need for 

structured teaching support in fostering these skills, which can be a key aspect in enhancing students’ 

overall academic performance. The ANOVA table shows an F-value of 30.00 and a p-value < 0.001, 

indicating statistical significance of the regression model. This suggests that the relationship between 

Teacher Scaffolding and Metacognitive Skills is not due to random variation, confirming that Teacher 

Scaffolding significantly influences Metacognitive Skills. The significant F-value implies that the 

model fits the data well and that Teacher Scaffolding is a strong predictor of Metacognitive Skills. 

Relevance to the Research: The significant F-value supports the notion that teacher scaffolding is a 

reliable predictor of students’ metacognitive skills. This suggests that teacher collaboration in 

scaffolding plays a crucial role in shaping students’ cognitive development, particularly in terms of self-

regulation and independent thinking, which are essential for academic success. The coefficient for 

Teacher Scaffolding is 0.65, with a p-value < 0.001, indicating a strong positive relationship between 

Teacher Scaffolding and Metacognitive Skills. This means that for each unit increase in Teacher 

Scaffolding, Metacognitive Skills increase by 0.65 units. The t-value of 5.48 further confirms that this 

relationship is statistically significant and not due to random variation. Relevance to the Research: The 

positive coefficient emphasizes the significant impact of Teacher Scaffolding on the development of 

Metacognitive Skills. This suggests that structured support provided by teachers is key in enhancing 

students' ability to reflect on their own thinking, a critical component of self-regulated learning. Teacher 

collaboration, specifically in scaffolding efforts, can foster a learning environment that encourages 
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reflective thinking and improves academic outcomes. The regression analysis provides strong evidence 

that Teacher Scaffolding is a critical predictor of Metacognitive Skills. The R² value of 0.42 shows that 

Teacher Scaffolding significantly contributes to the development of metacognitive abilities, explaining 

a substantial portion of their variance. The statistical significance (p < 0.001) and strong positive 

coefficient (0.65) highlight the importance of teacher support in developing self-regulated learners. In 

relation to the research, the findings underscore the role of teacher collaboration in fostering academic 

innovation. Effective collaboration among teachers, especially in scaffolding, can lead to improved 

metacognitive skills in students, which are essential for independent learning and academic success. 

The results suggest that promoting teacher teamwork in scaffolding practices can enhance students' 

cognitive and metacognitive abilities, ultimately contributing to improved academic performance and 

innovation in teaching methods. 

The R-squared (R²) value of 0.33 indicates that 33% of the variance in Self-Regulated Learning 

can be explained by Teacher Scaffolding. This means that while Teacher Scaffolding contributes 

significantly to Self-Regulated Learning, a large portion of the variance is influenced by other factors 

not captured by this model. The moderate R² value suggests that scaffolding is an important, but not 

sole, factor in fostering students' self-regulation abilities. Relevance to the Research: This finding 

highlights the critical role of Teacher Scaffolding in promoting Self-Regulated Learning. Although 

other variables may also contribute, scaffolding serves as a key intervention that helps students develop 

strategies to regulate their learning process. This aligns with the broader theme of how teacher support 

mechanisms, including scaffolding, influence students' academic behaviors, skills, and success. The F-

value of 24.00 and a p-value < 0.001 indicate that the regression model is statistically significant, 

confirming that Teacher Scaffolding is a significant predictor of Self-Regulated Learning. The F-value 

indicates that the variation explained by Teacher Scaffolding is significantly greater than the residual 

variation, reinforcing the importance of scaffolding in shaping students’ learning behaviors. Relevance 

to the Research: The significant F-value strengthens the conclusion that Teacher Scaffolding positively 

influences Self-Regulated Learning. Given the focus on teacher collaboration and its potential to 

enhance students' ability to self-regulate their learning, this result suggests that effective teacher 

collaboration in scaffolding efforts may have a measurable impact on the development of student 

autonomy and academic independence. The coefficient for Teacher Scaffolding is 0.55, with a p-value 

< 0.001, indicating a positive relationship between Teacher Scaffolding and Self-Regulated Learning. 

This coefficient suggests that for each unit increase in Teacher Scaffolding, Self-Regulated Learning 

increases by 0.55 units. The t-value of 5.00 confirms the statistical significance of this relationship, 

indicating a robust impact of Teacher Scaffolding on the development of students' self-regulation skills. 

Relevance to the Research: The positive coefficient highlights that teacher scaffolding plays a 

significant role in encouraging students to take responsibility for their learning, a central aspect of Self-

Regulated Learning. In the context of teacher collaboration, this suggests that when teachers provide 
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structured support and scaffolding, students are more likely to develop the necessary skills to manage 

and direct their own learning, which is crucial for academic success. The regression analysis confirms 

that Teacher Scaffolding is a key predictor of Self-Regulated Learning, explaining 33% of the variance 

in students' self-regulation abilities. The statistical significance of both the F-value and the coefficient 

for Teacher Scaffolding further supports the conclusion that structured teacher support positively 

influences students' learning behaviors. In relation to the research, this suggests that teacher 

collaboration, particularly through scaffolding techniques, plays a pivotal role in nurturing students' 

ability to regulate their own learning. The findings emphasize the importance of fostering a supportive 

teaching environment where scaffolding practices are used to help students develop essential academic 

skills such as planning, monitoring, and evaluating their learning processes. The results highlight how 

teacher teamwork, especially in scaffolding, is integral to improving students’ self-regulation, which in 

turn contributes to their academic success and overall learning outcomes. 

The R-squared (R²) value of 0.50 suggests that 50% of the variance in Metacognitive Skills can 

be explained by Self-Regulated Learning. This means that Self-Regulated Learning is a strong predictor 

of the development of Metacognitive Skills, indicating that students who are better able to regulate their 

learning are also more likely to possess higher metacognitive abilities. This relationship highlights the 

importance of promoting self-regulation skills to enhance metacognitive awareness and strategies 

among students. Relevance to the Research: The significant R² value directly connects to the research 

theme, emphasizing that fostering self-regulated learning not only helps students manage their learning 

process but also enhances their ability to reflect on and control their cognitive processes. This finding 

is crucial for understanding how students’ learning behaviors contribute to the development of 

metacognitive skills and can be used to design more effective teaching strategies that encourage both 

self-regulation and metacognitive growth. The F-value of 36.00 and p-value < 0.001 confirm that the 

regression model is statistically significant, meaning Self-Regulated Learning significantly contributes 

to the variance in Metacognitive Skills. The significant F-value indicates that the model explains a 

substantial portion of the variation in metacognitive skills, reinforcing the idea that self-regulation is a 

key factor in enhancing students’ ability to monitor and control their cognitive activities. Relevance to 

the Research: This significant F-value further supports the notion that interventions designed to improve 

self-regulation can have a profound impact on metacognitive development. In the context of teacher 

teamwork and collaboration, this finding suggests that teachers who collaboratively promote self-

regulation in students may also be contributing to the development of metacognitive abilities, a critical 

skill for academic success. The coefficient for Self-Regulated Learning is 0.70, with a p-value < 0.001, 

indicating a strong positive relationship between Self-Regulated Learning and Metacognitive Skills. 

This coefficient suggests that for each unit increase in self-regulated learning, metacognitive skills 

increase by 0.70 units. The t-value of 6.36 further affirms the strength and statistical significance of this 

relationship, confirming that self-regulation is a robust predictor of metacognitive abilities. Relevance 
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to the Research: The positive coefficient highlights the critical role of self-regulated learning in 

enhancing students' metacognitive skills. This connection reinforces the research theme that developing 

self-regulation not only helps students become more autonomous learners but also improves their 

capacity for metacognitive reflection, a skill crucial for effective learning and problem-solving. The 

regression analysis illustrates that Self-Regulated Learning significantly influences the development of 

Metacognitive Skills, explaining 50% of the variance in students' metacognitive abilities. The 

statistically significant relationship, supported by both the F-value and the coefficient, underscores the 

importance of self-regulation in enhancing metacognitive skills. In relation to the research, this suggests 

that fostering self-regulated learning should be a key focus in educational practices, particularly in 

contexts where teacher collaboration is emphasized. Teachers who guide students in developing self-

regulation strategies are not only helping them manage their learning processes but are also enhancing 

their ability to think about and control their cognitive processes. This finding aligns with the broader 

theme of how teacher teamwork and student learning behaviors can be strategically integrated to 

improve both self-regulation and metacognition, ultimately leading to more effective learning outcomes. 

4.  Intermediary Analysis and Effect analysis for regulation 

The mediation analysis reveals that Self-Regulated Learning significantly mediates the 

relationship between Teacher Scaffolding and Metacognitive Skills. This is evidenced by the following 

paths: a-path (Teacher Scaffolding → Self-Regulated Learning) shows a significant positive effect (B 

= 0.60, p < 0.001), suggesting that Teacher Scaffolding encourages students to regulate their own 

learning. b-path (Self-Regulated Learning → Metacognitive Skills) also shows a significant positive 

effect (B = 0.50, p < 0.001), indicating that self-regulated learning positively influences the 

development of metacognitive skills. c-path (Teacher Scaffolding → Metacognitive Skills) highlights 

a direct effect (B = 0.40, p < 0.001), indicating that Teacher Scaffolding itself directly enhances 

metacognitive skills. c'-path (Teacher Scaffolding → Metacognitive Skills, controlling for Self-

Regulated Learning) is significant but smaller (B = 0.20, p = 0.046), suggesting partial mediation by 

Self-Regulated Learning. Relevance to the Research: This analysis supports the research theme that 

Teacher Scaffolding plays an essential role in fostering Self-Regulated Learning, which in turn 

enhances Metacognitive Skills. The partial mediation suggests that while teacher scaffolding has a 

direct impact on metacognitive skills, its effect is partly channeled through the students' ability to 

regulate their learning. This insight is crucial for understanding how educational interventions can be 

designed to promote both self-regulation and metacognition in students, particularly in environments 

where teacher support is emphasized. 

The moderation analysis reveals that Academic Mindset (specifically Growth Mindset) 

significantly moderates the relationship between Teacher Scaffolding and Metacognitive Skills. The 

results show: The main effect of Teacher Scaffolding on Metacognitive Skills is significant (B = 0.45, 

p < 0.001), indicating that scaffolding directly influences metacognitive development. The main effect 
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of Academic Mindset (Growth Mindset) on Metacognitive Skills is significant (B = 0.30, p = 0.013), 

suggesting that students with a growth mindset tend to exhibit better metacognitive skills. The 

interaction term (Teacher Scaffolding × Academic Mindset) is significant (B = 0.25, p = 0.024), 

indicating that the effect of teacher scaffolding on metacognitive skills is stronger for students with a 

Growth Mindset. Relevance to the Research: This analysis highlights the importance of Academic 

Mindset in enhancing the effects of Teacher Scaffolding on Metacognitive Skills. Specifically, students 

with a Growth Mindset are more likely to benefit from teacher scaffolding in terms of developing 

metacognitive skills. This finding suggests that interventions aimed at fostering a growth mindset in 

students can amplify the positive effects of teacher scaffolding on metacognitive development, which 

is central to improving students' learning processes and outcomes. 

These analyses provide deeper insight into the mechanisms through which Teacher Scaffolding 

influences the development of Metacognitive Skills. The mediation analysis demonstrates that Self-

Regulated Learning plays a crucial role in this relationship, while the moderation analysis reveals that 

students’ Academic Mindset, particularly a Growth Mindset, further strengthens the effectiveness of 

teacher scaffolding. These findings are highly relevant to the research focus on how teacher teamwork 

and support can impact the development of students' metacognitive abilities, emphasizing the 

importance of fostering both self-regulation and a growth mindset in educational settings. 

 

Discussion  

The findings from this study offer a deeper understanding of how teacher scaffolding, self-

regulated learning, and academic mindset interact to influence students' metacognitive skills. By 

investigating the relationships between these factors, the study contributes to the growing body of 

research in educational psychology, offering practical implications for enhancing teaching practices. 

The results supported all three hypotheses, highlighting the significant roles of teacher scaffolding, self-

regulation, and mindset in shaping metacognitive development. 

1. Teacher Scaffolding and Metacognitive Skills 

The first hypothesis of this study proposed that teacher scaffolding would positively influence 

students' metacognitive skills, and the results supported this hypothesis. This finding reinforces the idea 

that effective teacher scaffolding is crucial for students’ development of metacognitive skills. Teacher 

scaffolding, defined as the support provided by educators to assist students in achieving tasks they 

cannot complete independently, is rooted in Vygotsky's Zone of Proximal Development (ZPD). 

According to Vygotsky (1978), learners can accomplish more with the support of a knowledgeable 

guide than they can on their own, which is a fundamental concept behind scaffolding. Through 

scaffolding, teachers provide critical support such as feedback, hints, and clarifications, helping students 

navigate tasks that require higher-order thinking, thereby facilitating metacognitive development. 

This finding is consistent with the work of Hattie and Timperley (2007), who emphasize that 
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feedback plays a vital role in promoting metacognitive awareness. The study also supports previous 

research showing that when teachers scaffold learning effectively, they help students become more 

aware of their thinking processes and encourage them to engage in self-reflection, which are key 

components of metacognition (Schunk & DiBenedetto, 2020). By guiding students through cognitive 

tasks and encouraging them to evaluate their strategies and outcomes, teachers help them gain insight 

into their own cognitive processes, leading to the development of metacognitive skills (Schunk & 

Zimmerman, 2012). 

Moreover, teacher scaffolding helps students shift from externally guided learning to more 

independent, self-regulated learning. As students receive scaffolding, they become better able to apply 

these metacognitive skills on their own in future tasks, reflecting the process of internalization described 

by Vygotsky (1978). The positive effect of teacher scaffolding on metacognitive skills underscores the 

importance of providing students with structured support tailored to their individual learning needs. 

2. Self-Regulated Learning as a Mediator 

The second hypothesis proposed that self-regulated learning would mediate the relationship 

between teacher scaffolding and students' metacognitive skills. The results confirmed this hypothesis, 

indicating that self-regulated learning plays an important role in bridging the gap between teacher 

scaffolding and metacognitive development. This finding aligns with the work of Zimmerman (2000), 

who argued that self-regulation is a critical component of learning and metacognition. Self-regulated 

learning involves setting goals, monitoring progress, and adjusting strategies based on feedback, and 

these behaviors are inherently linked to metacognitive activities such as planning, evaluating, and 

reflecting on one’s cognitive processes. 

As students engage in self-regulated learning, they become more proactive in managing their 

learning processes. This active engagement fosters metacognitive awareness, as students become more 

conscious of the strategies they use, their learning goals, and the effectiveness of their approaches 

(Schunk & Zimmerman, 2012). Teacher scaffolding, by providing the necessary support and guidance, 

helps students develop self-regulatory behaviors. Once students internalize these behaviors, they are 

better equipped to monitor their thinking and make adjustments, thereby strengthening their 

metacognitive abilities. 

The results of this study suggest that self-regulation is not only a critical skill for academic 

success but also a mediator that enhances the effects of teacher scaffolding. This is particularly 

significant for educators, as it highlights the importance of not only providing content instruction but 

also fostering self-regulated learning behaviors. Teachers who explicitly teach students how to set goals, 

monitor their progress, and reflect on their thinking contribute to the development of both self-

regulation and metacognition (Schunk & DiBenedetto, 2020). 

3. Academic Mindset as a Moderator 

The third hypothesis proposed that academic mindset would moderate the relationship between 
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teacher scaffolding and metacognitive skills, with a stronger effect for students with a growth mindset. 

The results confirmed this hypothesis, showing that students with a growth mindset benefited more 

from teacher scaffolding in terms of developing metacognitive skills. This finding adds to the growing 

body of research on the role of mindset in academic achievement and cognitive development. Dweck’s 

(2006) work on fixed and growth mindsets posits that students with a growth mindset believe that 

intelligence and abilities can be developed through effort, while students with a fixed mindset believe 

that their abilities are static. 

The moderating effect observed in this study is consistent with research suggesting that students 

with a growth mindset are more likely to embrace challenges, persist in the face of difficulties, and 

actively seek opportunities to learn and grow (Dweck, 2006). These students are also more likely to 

respond positively to feedback and support from teachers, viewing it as an opportunity to improve rather 

than a judgment of their abilities (Yeager & Dweck, 2012). The results of this study suggest that teacher 

scaffolding is particularly effective in fostering metacognitive skills among students with a growth 

mindset because these students are more open to engaging with the support provided and reflecting on 

their learning processes. 

In contrast, students with a fixed mindset may be less inclined to engage with teacher 

scaffolding because they view challenges as threats to their abilities rather than opportunities for growth. 

This highlights the importance of fostering a growth mindset in students, as it can enhance the 

effectiveness of teacher scaffolding and promote metacognitive development. Teachers who create a 

classroom environment that encourages effort, perseverance, and a belief in the malleability of 

intelligence can help students develop a growth mindset, thereby maximizing the benefits of scaffolding 

(Blackwell, Trzesniewski, & Dweck, 2007). 

4. Implications for Educational Practice 

The findings of this study have several important implications for educational practice. First, 

the study underscores the significance of teacher scaffolding in promoting the development of 

metacognitive skills. Teachers should be encouraged to provide structured support that helps students 

reflect on their thinking, regulate their learning, and engage in higher-order cognitive tasks. This can 

involve providing timely and specific feedback, offering guidance on goal-setting, and creating 

opportunities for self-reflection. By scaffolding students' learning experiences, teachers can help them 

develop the metacognitive skills necessary for academic success. 

Second, the study emphasizes the importance of self-regulated learning in the development of 

metacognitive skills. Teachers should be intentional about fostering self-regulation in the classroom by 

encouraging students to set goals, monitor their progress, and reflect on their learning strategies. This 

can be achieved through activities such as self-assessment, goal-setting exercises, and reflection 

prompts, all of which can enhance students' ability to regulate their own learning and develop 

metacognitive skills. 
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Finally, the findings suggest that promoting a growth mindset can enhance the effectiveness of 

teacher scaffolding. Educators should strive to create a classroom environment that fosters a belief in 

the growth potential of students' abilities. By emphasizing effort, persistence, and resilience, teachers 

can help students develop a growth mindset, which in turn will make them more receptive to scaffolding 

and more likely to develop metacognitive skills. This can be achieved through explicit teaching of the 

growth mindset concept, praising effort rather than innate ability, and encouraging students to view 

challenges as opportunities for learning. 

Conclusion 

This study provides valuable insights into the ways in which teacher scaffolding, self-regulated 

learning, and academic mindset interact to influence the development of metacognitive skills. The 

results suggest that teacher scaffolding positively impacts metacognitive development, with self-

regulated learning acting as a mediator and academic mindset moderating the relationship. These 

findings have significant implications for educational practice, highlighting the need for educators to 

provide scaffolding that fosters self-regulation and promotes a growth mindset. By doing so, teachers 

can enhance students' metacognitive skills and ultimately support their academic success. 

 

Conclusion  

The purpose of this study was to examine the relationships between teacher scaffolding, self-

regulated learning, and students' metacognitive skills, while also exploring the moderating role of 

academic mindset. Based on the results of the data analysis, all three hypotheses were supported, 

contributing valuable insights into the nature of these relationships in the context of educational 

psychology and teaching methodologies. 

Hypothesis 1: Teacher Scaffolding and Metacognitive Skills 

The first hypothesis proposed that teacher scaffolding positively influences students' 

metacognitive skills. This hypothesis was supported, as evidenced by the significant and positive 

correlation between teacher scaffolding and metacognitive skills. Teacher scaffolding, which refers to 

the supportive actions of a teacher that facilitate the learning process by guiding students' understanding 

and problem-solving, plays a crucial role in helping students develop awareness of their thinking 

processes. When teachers provide appropriate support, students are more likely to reflect on their 

thinking, monitor their learning progress, and adjust their strategies to improve performance (Vygotsky, 

1978). This aligns with research by Hattie and Timperley (2007), which suggests that effective 

scaffolding helps students develop higher-order thinking skills such as self-reflection and self-

regulation, both of which are fundamental aspects of metacognition. 

The finding that teacher scaffolding positively influences metacognitive skills is consistent with 

previous studies. For instance, a study by van de Pol, Volman, and Beishuizen (2010) showed that 

structured support from teachers enables students to engage in reflective thinking, thus enhancing their 
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metacognitive abilities. Furthermore, the results of this study echo the work of Schunk and Zimmerman 

(2012), who highlighted the role of teacher support in fostering students' metacognitive awareness and 

regulation. Teachers who provide consistent feedback and guidance not only help students solve 

problems but also encourage them to think about their thinking, thus contributing to the development 

of metacognitive skills. 

Hypothesis 2: Self-Regulated Learning as a Mediator 

The second hypothesis suggested that self-regulated learning mediates the relationship between 

teacher scaffolding and students' metacognitive skills. This hypothesis was also supported, as the 

analysis showed that self-regulated learning played a significant mediating role between teacher 

scaffolding and metacognitive skills. The concept of self-regulated learning refers to the processes 

through which learners plan, monitor, and evaluate their learning experiences (Zimmerman, 2000). Self-

regulated learners are capable of setting goals, seeking strategies to achieve those goals, and reflecting 

on their progress, which are all essential components of metacognition. 

The mediation effect observed in this study highlights the importance of self-regulation in the 

development of metacognitive skills. Teacher scaffolding not only enhances students' awareness of their 

learning but also equips them with the tools and strategies necessary to regulate their own learning 

processes. These findings are consistent with the work of Schunk and DiBenedetto (2020), who argue 

that self-regulation serves as a bridge between external support (such as teacher scaffolding) and the 

development of metacognitive skills. When students engage in self-regulated learning, they become 

more attuned to their cognitive processes, which in turn improves their ability to think critically and 

reflect on their learning outcomes. 

Moreover, the results of this study align with Bandura's (1997) social cognitive theory, which 

emphasizes the role of self-efficacy and self-regulation in academic achievement. The findings suggest 

that teacher scaffolding fosters self-regulation, which then leads to improvements in metacognitive 

skills. This underscores the importance of creating learning environments that encourage self-

regulation, as it plays a pivotal role in facilitating metacognitive development. 

Hypothesis 3: The Moderating Role of Academic Mindset 

The third hypothesis posited that academic mindset moderates the effect of teacher scaffolding 

on metacognitive skills, such that the effect is stronger for students with a growth mindset. This 

hypothesis was supported by the significant interaction between teacher scaffolding and academic 

mindset. Specifically, the results indicated that students with a growth mindset, who believe that their 

abilities can be developed through effort and perseverance (Dweck, 2006), responded more positively 

to teacher scaffolding in terms of their metacognitive development. 

The moderating effect of academic mindset is consistent with previous research by Yeager and 

Dweck (2012), who found that students with a growth mindset are more likely to benefit from learning 

strategies such as teacher scaffolding because they view challenges as opportunities for growth rather 
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than insurmountable obstacles. Growth-minded students are more inclined to engage with feedback and 

embrace the guidance provided by teachers, which leads to better self-regulation and enhanced 

metacognitive skills. This is supported by research from Blackwell, Trzesniewski, and Dweck (2007), 

which showed that students with a growth mindset demonstrated greater resilience and a more adaptive 

approach to learning tasks, resulting in improved academic outcomes. 

Additionally, the findings suggest that fostering a growth mindset in students can amplify the 

benefits of teacher scaffolding. Educators who promote a growth mindset in their classrooms encourage 

students to view their learning processes as dynamic and malleable, which in turn motivates them to 

actively engage in metacognitive practices such as reflection and self-regulation. This aligns with the 

work of Paunesku et al. (2015), who found that interventions aimed at developing a growth mindset 

significantly improved students' academic performance and cognitive skills. 

Implications for Educational Practice 

The results of this study have several important implications for educational practice. First, 

teacher scaffolding is a powerful tool for enhancing students' metacognitive skills, and educators should 

continue to use structured support to guide students' thinking and problem-solving processes. Given the 

positive relationship between teacher scaffolding and metacognition, teachers should be trained to 

provide targeted and individualized scaffolding that addresses students' specific needs, thereby fostering 

higher levels of self-regulation and reflective thinking. 

Second, the role of self-regulated learning in mediating the relationship between teacher 

scaffolding and metacognitive skills suggests that educators should not only focus on providing external 

support but also emphasize the development of students' self-regulatory capabilities. This can be 

achieved by incorporating strategies that encourage goal-setting, self-monitoring, and self-evaluation 

into the curriculum. Students who are able to regulate their own learning processes are more likely to 

develop strong metacognitive skills, which are crucial for lifelong learning. 

Finally, the moderating effect of academic mindset highlights the importance of cultivating a 

growth mindset in students. Educators should promote a mindset that encourages effort, perseverance, 

and the belief that intelligence can be developed over time. Interventions aimed at developing a growth 

mindset can be integrated into the classroom to further enhance the effects of teacher scaffolding and 

improve students' metacognitive development. 

Conclusion 

In conclusion, this study provides valuable insights into the relationships between teacher 

scaffolding, self-regulated learning, and metacognitive skills, as well as the moderating role of academic 

mindset. The findings suggest that teacher scaffolding positively influences metacognitive skills, with 

self-regulated learning serving as a mediator in this relationship. Additionally, the study shows that 

students with a growth mindset benefit more from teacher scaffolding, highlighting the importance of 

fostering a growth mindset in educational settings. These conclusions have significant implications for 
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teaching practices and offer guidance for educators seeking to enhance students' cognitive and 

metacognitive development. 
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