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Abstract: Teacher feedback is a critical component of the educational process, influencing student
learning outcomes by providing guidance and motivation. This study explores the complex relationship
between teacher feedback and student learning outcomes, with a particular focus on the mediating role
of self-regulated learning (SRL) and the moderating effect of learning anxiety (LA). A quantitative
research design was employed, utilizing a correlational approach to examine the nature and strength of
these relationships. Data were collected from 318 university students through a structured questionnaire
designed to measure teacher feedback, SRL, LA, and student learning outcomes. The study
hypothesizes that teacher feedback (TF) has a positive and significant effect on student learning
outcomes (SLO) (H1), that SRL mediates the relationship between TF and SLO (H2), and that LA
moderates this relationship (H3). Additionally, it is hypothesized that TF positively influences SLO
through the promotion of SRL and the reduction of LA (H4). Statistical analyses, including structural
equation modeling (SEM) and multiple regression analysis, were used to test these hypotheses. The
findings suggest that TF significantly enhances SLO, both directly and indirectly through SRL, while
LA acts as a moderator, influencing the effectiveness of TF. These results highlight the importance of
tailoring feedback to support students' cognitive and emotional needs, thereby optimizing learning

outcomes. Future research should consider longitudinal designs to further explore these relationships.

Keywords: Teacher Feedback, Student Learning Outcomes, Self-Regulated Learning, Learning

Anxiety, Quantitative Research

Introduction

Teacher feedback plays a critical role in shaping student learning outcomes (Hattie &
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Timperley, 2007). It serves as an essential mechanism for guiding students toward academic
improvement, offering both formative assessments and avenues for motivation. Feedback, when
effectively implemented, can lead to greater academic achievement, self-regulated learning, and
improved emotional resilience. However, the nature of teacher feedback and its influence on students
is complex and multifaceted, affected by various psychological, cognitive, and emotional factors.

Recent studies have examined teacher feedback as a major determinant of student learning
outcomes, highlighting the importance of how feedback is provided, received, and internalized. The
current study aims to investigate not only the direct effects of teacher feedback but also the underlying
psychological processes that mediate and moderate this relationship. Specifically, this research explores
the mediating role of self-regulated learning (SRL) and the moderating effect of learning anxiety in the
feedback-learning outcome relationship.

Teacher Feedback and Student Learning Outcomes

The concept of teacher feedback encompasses a range of behaviors and activities that provide
students with information regarding their performance (Hattie & Timperley, 2007). Feedback typically
serves to inform students about the correctness of their responses, explain why errors were made, and
suggest strategies for improvement. A key characteristic of effective feedback is its timeliness and
clarity (Shute, 2008), as feedback that is delayed or unclear can hinder learning outcomes. Additionally,
the quality of feedback matters; positive, constructive, and specific feedback is far more beneficial than
vague or negative feedback (Butler & Winne, 1995).

Recent studies indicate that feedback has significant positive effects on student achievement.
For example, a meta-analysis by Kluger and DeNisi (1996) concluded that feedback interventions can
improve student performance by providing learners with opportunities for reflection and skill
refinement. Moreover, feedback that is supportive, reinforcing students' self-efficacy, and promotes
self-regulation has shown to lead to better academic outcomes (Hattie & Timperley, 2007).

However, it is important to note that the effect of teacher feedback on learning outcomes may
be mediated by students' psychological and cognitive processes, such as self-regulated learning.
Research suggests that feedback influences not only how students process information but also how
they regulate their own learning efforts (Nicol & Macfarlane-Dick, 2006).

Self-Regulated Learning as a Mediator

Self-regulated learning (SRL) refers to the ability of learners to actively monitor, control, and
adjust their learning strategies to achieve specific goals (Zimmerman, 2002). SRL involves several
phases: goal setting, self-monitoring, self-reflection, and self-regulation of emotions, motivation, and
cognition. A growing body of literature has demonstrated that SRL is crucial for academic success and
is significantly influenced by external factors such as teacher feedback (Panadero, 2017).

Feedback, when used appropriately, can enhance SRL by encouraging students to reflect on

their strengths and weaknesses and adjust their learning strategies accordingly (Hattie & Timperley,
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2007). Moreover, effective feedback encourages students to take ownership of their learning, a critical
element in SRL (Nicol & Macfarlane-Dick, 2006). For instance, research by Schunk and Zimmerman
(2012) highlights that feedback helps students assess their progress, identify areas for improvement,
and set more specific learning goals, all of which are integral components of SRL.

Given these findings, the mediating role of SRL in the feedback-learning outcome relationship
becomes apparent. SRL may serve as a mechanism through which teacher feedback influences students'
academic performance. Feedback can prompt students to engage in deeper learning strategies, which in
turn can enhance their ability to self-regulate and ultimately improve their academic outcomes.
Therefore, understanding how SRL mediates the effects of teacher feedback is crucial for educational
practitioners and policymakers.

Learning Anxiety as a Moderator

While the influence of teacher feedback on learning outcomes is well established, it is essential
to consider how other psychological factors, such as learning anxiety, might moderate this relationship.
Learning anxiety refers to the fear or apprehension students feel when faced with learning tasks,
particularly when they perceive themselves as not meeting expectations (Zeidner, 1998). Students with
high learning anxiety may experience heightened stress and negative emotions in response to academic
tasks, including receiving feedback from teachers.

Research suggests that learning anxiety can negatively impact students' ability to process and
act upon feedback effectively (Kaplan, 2014). Anxiety may hinder cognitive processing, impairing the
ability to internalize feedback and adjust learning behaviors (Linnenbrink & Pintrich, 2003). Moreover,
students with high learning anxiety may be less likely to engage in self-regulation, as they might
perceive feedback as a form of judgment rather than a learning tool (Pekrun, 2006).

In contrast, students with lower levels of anxiety are more likely to view feedback as a helpful
resource, enhancing their motivation to regulate their learning (Brophy, 2010). Therefore, learning
anxiety may serve as a moderator in the relationship between teacher feedback and student learning
outcomes. The presence of high anxiety may weaken the positive effects of feedback, while lower levels
of anxiety may amplify the benefits of feedback. Understanding the moderating role of learning anxiety
is essential for tailoring feedback interventions to different students' needs, particularly for those who
may be prone to anxiety.

Theoretical Framework

The theoretical framework guiding this study is based on Vygotsky's social constructivist
theory and Bandura's social cognitive theory. Vygotsky (1978) emphasized the role of social interaction
in cognitive development, suggesting that feedback from teachers serves as a form of social interaction
that aids in the development of self-regulation and learning. Bandura (1986) further explained that self-
regulation is influenced by feedback, which helps students assess their progress and adjust their efforts.

Additionally, this study draws on the concept of the "feedback loop," as described by Nicol and
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Macfarlane-Dick (2006). In this model, feedback serves as a catalyst for the self-regulated learning
process, which then impacts student outcomes. This framework emphasizes the interconnectedness of
teacher feedback, self-regulation, and learning outcomes, with learning anxiety as a potential
moderating factor.

Purpose and Significance of the Study

This study aims to explore the complex relationships between teacher feedback, self-regulated
learning, learning anxiety, and student learning outcomes. By examining the mediating role of self-
regulated learning and the moderating effect of learning anxiety, this research seeks to provide a more
nuanced understanding of how teacher feedback influences students' academic performance. The
findings of this study will offer valuable insights for educators on how to optimize feedback strategies
to enhance student engagement, reduce anxiety, and promote self-regulation, ultimately leading to
better learning outcomes.

Understanding the role of self-regulated learning and learning anxiety in the feedback process
is particularly important in the context of contemporary education, where diverse student populations
with varying emotional and psychological profiles are present. This research contributes to the literature
on feedback and learning by highlighting the psychological mechanisms that mediate and moderate
feedback effects, providing a holistic view of how teacher feedback can be most effectively leveraged
in educational settings.

Conclusion

Teacher feedback is a cornerstone of effective learning, yet its impact on student outcomes is
contingent upon various psychological and emotional factors. By examining the mediating role of self-
regulated learning and the moderating effect of learning anxiety, this study aims to uncover the
mechanisms through which feedback influences student achievement. The findings will not only
contribute to theoretical understandings of the feedback process but also offer practical
recommendations for enhancing the effectiveness of teacher feedback in promoting student learning.

Questions of the study:

What is the direct effect of teacher feedback on student learning outcomes?

This question aims to investigate the primary relationship between teacher feedback and student
learning outcomes. It will examine how different forms and qualities of feedback directly influence
students' academic performance.

Does self-regulated learning mediate the relationship between teacher feedback and student
learning outcomes?This question seeks to understand whether self-regulated learning acts as a mediator
in the feedback-performance relationship. Specifically, it explores how feedback influences students'
ability to regulate their own learning, and how this process, in turn, affects their learning outcomes.

What is the moderating role of learning anxiety in the relationship between teacher feedback

and student learning outcomes?This question aims to explore how learning anxiety might influence the
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effectiveness of teacher feedback. It will examine whether students with higher levels of learning
anxiety experience different outcomes from feedback compared to those with lower levels of anxiety.

How does self-regulated learning interact with learning anxiety in influencing the effects of
teacher feedback on student learning outcomes?This question investigates the interaction between self-
regulated learning and learning anxiety. It will explore how these two variables jointly affect the
relationship between teacher feedback and student learning outcomes, especially when both factors are
present in students.

What are the specific dimensions of teacher feedback (e.g., timeliness, specificity, and
positivity) that most significantly influence student learning outcomes through self-regulated
learning?This question focuses on identifying which characteristics of feedback (such as feedback type,
clarity, and delivery) are most impactful in fostering self-regulated learning and improving learning

outcomes.

Research Objectives

Objective 1. To examine the direct effect of teacher feedback on student learning outcomes. This
objective aims to assess how different types and qualities of teacher feedback influence student
performance, providing a clearer understanding of the role of feedback in academic achievement.

Objective 2. To investigate the mediating role of self-regulated learning in the relationship
between teacher feedback and student learning outcomes.This objective seeks to explore how teacher
feedback affects students' ability to regulate their own learning and whether this self-regulation process
enhances learning outcomes.

Objective 3. To analyze the moderating effect of learning anxiety on the relationship between
teacher feedback and student learning outcomes.This objective focuses on understanding how varying
levels of learning anxiety may influence the effectiveness of teacher feedback in improving student
performance, and how anxiety might either strengthen or weaken this relationship.

Objective 4. To identify how teacher feedback, through self-regulated learning and learning
anxiety, can be optimized to enhance student learning outcomes.This objective aims to provide practical
insights into how teacher feedback can be adjusted to account for both cognitive and emotional factors
(such as self-regulated learning and learning anxiety) to maximize its impact on student learning

outcomes.

Literature Review

1. Review of Topics and Variables

The relationship between teacher feedback, self-regulated learning (SRL), and student learning
outcomes (SLO) is a critical area in educational psychology, particularly in how feedback mechanisms

can be enhanced through emotional and cognitive processes. Teacher feedback remains a key factor
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influencing student achievement (Hattie & Timperley, 2007), but how feedback interacts with self-
regulation and learning anxiety to shape student outcomes remains an area of ongoing research. This
section reviews the literature on the key variables in this study: teacher feedback (independent variable),
student learning outcomes (dependent variable), self-regulated learning (mediating variable), and
learning anxiety (moderating variable).

1.1 Teacher Feedback (Independent Variable)

Teacher feedback is one of the most influential components of the educational process, and its
quality is directly linked to student learning outcomes (Boud & Molloy, 2013). Feedback can take a
variety of forms, from written comments to oral feedback or digital responses, each contributing
differently to student performance. Recent research has underscored that feedback that is specific,
timely, and actionable leads to more significant improvements in student learning (Winstone, Nash, &
Parker, 2017).

A growing body of literature has explored how feedback fosters engagement and academic
motivation, particularly in terms of students' ability to improve learning strategies. For example,
formative feedback that guides students on how to improve rather than just evaluating their performance
has been shown to promote higher levels of achievement and self-regulation (Boud & Molloy, 2013).
Feedback that emphasizes effort and improvement, rather than innate ability, fosters a growth mindset,
which can enhance students' perseverance and performance (Sitzmann & Ely, 2019). Furthermore,
feedback plays a role in emotional support, with empathetic feedback styles boosting students' academic
self-concept and reducing feelings of helplessness (Tuck & Hargreaves, 2020).

1.2 Student Learning Outcomes (Dependent Variable)

Student learning outcomes (SLO) refer to the knowledge, skills, and competencies that students
acquire as a result of their educational activities. These outcomes are typically measured through
assessments such as exams, projects, or formative assessments (Gertler, 2019). The direct link between
feedback and SLO has been widely established, with evidence showing that timely, personalized
feedback leads to improved academic performance (Winstone, Nash, & Parker, 2017).

Recent studies have expanded on the types of feedback most beneficial to achieving positive
learning outcomes. Feedback that encourages reflection and self-assessment has been found to promote
deeper learning and higher-order thinking, both of which contribute to improved SLO (Pritchard, 2019).
Additionally, research indicates that students who actively engage with feedback and set goals based
on that feedback tend to show higher academic achievement (Boud & Molloy, 2013).

Moreover, studies have found that students’ ability to regulate their learning—through setting
goals, monitoring progress, and adjusting strategies—mediates the relationship between feedback and
learning outcomes (Zimmerman, 2017). Feedback that fosters self-regulated learning, such as
prompting students to reflect on their learning process, is more likely to lead to enhanced SLO

(Sitzmann & Ely, 2019).
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1.3 Self-Regulated Learning (Mediating Variable)

Self-regulated learning (SRL) refers to the processes through which students actively manage
their own learning, including goal-setting, self-monitoring, and reflection (Schunk & Greene, 2018).
SRL is essential for academic success, as it allows students to take control of their learning process and
adjust their strategies to meet academic demands. In the context of feedback, SRL is considered a
mediator through which teacher feedback influences student outcomes. When students are provided
with feedback, they interpret it and then use that information to regulate their learning strategies (Nicol
& Macfarlane-Dick, 2020).

A large body of research has demonstrated that feedback serves as a crucial tool in promoting
self-regulation (Boud & Molloy, 2013). Feedback that encourages students to reflect on their learning,
set specific learning goals, and adjust their study strategies has been shown to foster self-regulation and,
in turn, improve student learning outcomes (Zimmerman, 2017). Specifically, feedback that is
personalized and offers actionable advice supports students' ability to plan, monitor, and evaluate their
learning processes effectively (Schunk & Greene, 2018).

Moreover, recent studies have emphasized the role of metacognition in SRL. Feedback that
prompts students to think critically about their cognitive processes and problem-solving approaches
enhances metacognitive skills, which are essential for self-regulation (Nicol & Macfarlane-Dick, 2020).
Therefore, SRL is a crucial mediator in the relationship between feedback and learning outcomes.

1.4 Learning Anxiety (Moderating Variable)

Learning anxiety refers to the emotional response of students when faced with academic
challenges, often characterized by feelings of fear, nervousness, or stress. Research has shown that high
levels of learning anxiety can have a detrimental effect on academic performance by impairing cognitive
functions, such as attention and memory (Culler & Holahan, 2019). Learning anxiety may also influence
students' responses to feedback, potentially hindering their ability to process and use feedback
constructively (Wigfield & Eccles, 2017).

Recent studies have highlighted the role of learning anxiety in moderating the effects of
feedback on academic performance. When students experience high levels of anxiety, they may
interpret feedback negatively or focus on their perceived failures rather than their areas for improvement
(Culler & Holahan, 2019). In contrast, students with low anxiety are more likely to view feedback as a
helpful tool for learning, which can facilitate positive learning behaviors (Sitzmann & Ely, 2019).

Furthermore, research has shown that feedback can be tailored to reduce learning anxiety.
Supportive feedback that is delivered in a non-threatening, constructive manner can help alleviate
anxiety and improve students' receptivity to feedback (Tuck & Hargreaves, 2020). Therefore, learning
anxiety acts as a moderator in the relationship between teacher feedback and student learning outcomes,
influencing how feedback is received and utilized by students.

The variables explored in this study—teacher feedback, self-regulated learning, learning
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anxiety, and student learning outcomes—are critical for understanding how feedback influences student
performance. The literature reviewed indicates that feedback can significantly impact learning
outcomes, particularly when it fosters self-regulation and addresses emotional factors such as anxiety.
However, the mechanisms through which feedback affects learning, especially the roles of SRL and
learning anxiety, have not been fully explored. This study aims to fill this gap by examining the
relationships between these variables and providing insights into how feedback can be optimized to
enhance student learning outcomes.

2. Theoretical Framework

The relationship between teacher feedback, student learning outcomes (SLO), self-regulated
learning (SRL), and learning anxiety (LA) can be effectively understood through several educational
theories, with key emphasis placed on Social Cognitive Theory (Bandura, 1986), Self-Determination
Theory (Deci & Ryan, 2000), and Cognitive-Affective Theory of Learning with Media (Mayer, 2005).
Each theory offers insights into how feedback influences learning behaviors, how learners regulate their
own learning, and how emotional factors such as learning anxiety moderate these processes. This
section reviews these theoretical foundations and their relevance to the current study.

2.1 Social Cognitive Theory and Teacher Feedback

Social Cognitive Theory (SCT) posits that learning is a social process that involves interactions
among cognitive, behavioral, and environmental factors. Bandura (1986) emphasized that human
behavior is largely shaped by the reciprocal interaction between an individual’s cognitive processes,
their actions, and the external environment, which includes social influences and feedback. In
educational settings, feedback serves as a critical source of social information that informs students
about their performance, helping them adjust their behaviors and learning strategies accordingly (Hattie
& Timperley, 2007).

In this study, teacher feedback is conceptualized as a form of environmental input that
influences students' cognitive and behavioral responses. According to SCT, feedback not only helps
students understand their progress but also boosts their self-efficacy, which in turn affects their learning
outcomes. Recent studies have supported the role of feedback in enhancing self-regulated learning
(SRL). Feedback enables students to assess their strengths and weaknesses, helping them refine their
learning strategies and improve their performance (Sitzmann & Ely, 2019). Furthermore, effective
feedback has been shown to increase students' motivation and engagement, leading to better learning
outcomes (Winstone et al., 2017).

SCT also underscores the role of self-reflection in learning, which is closely tied to SRL. By
reflecting on feedback, students can regulate their learning processes, such as adjusting their study
habits or seeking additional resources. This reciprocal process of feedback, self-reflection, and learning
adjustment is fundamental to academic success and is mediated by self-regulated learning (Zimmerman,

2017).
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2.2 Self-Determination Theory and Self-Regulated Learning

Self-Determination Theory (SDT), developed by Deci and Ryan (2000), emphasizes the
importance of intrinsic motivation, autonomy, and competence in fostering optimal learning. According
to SDT, individuals are most motivated when their psychological needs for autonomy, competence, and
relatedness are satisfied. Feedback plays a crucial role in fulfilling these needs, especially when it is
perceived as supportive and constructive, rather than controlling or critical.

In the context of this study, SRL is viewed as a key mediating variable that bridges the gap
between teacher feedback and student learning outcomes. SRL refers to the processes by which learners
actively manage their cognition, emotions, and behaviors in pursuit of academic goals (Zimmerman,
2017). According to SDT, when students receive feedback that is aligned with their intrinsic motivation
and promotes their sense of competence, they are more likely to engage in self-regulated behaviors,
such as goal setting, self-monitoring, and strategy use (Schunk & Greene, 2018).

Research has shown that SRL mediates the relationship between feedback and academic
performance. For example, when feedback encourages reflection and provides actionable suggestions,
it helps students regulate their learning processes, which in turn leads to better academic outcomes
(Boud & Molloy, 2013). SDT also suggests that feedback that supports students’ autonomy fosters
intrinsic motivation, which is a critical driver of self-regulation (Ryan & Deci, 2017). Thus, teacher
feedback, when perceived as supportive and autonomy-promoting, can enhance SRL and positively
influence student learning outcomes.

2.3 Cognitive-Affective Theory of Learning with Media and Learning Anxiety

Mayer's (2005) Cognitive-Affective Theory of Learning with Media (CATLM) provides
valuable insights into how emotional states, such as learning anxiety, affect cognitive processing and
learning outcomes. According to CATLM, emotions significantly influence how individuals process
information and interact with learning materials. In this theoretical framework, emotions like learning
anxiety can create cognitive overload, impairing memory and hindering effective learning (Mayer &
Moreno, 2003).

In the context of this study, learning anxiety is hypothesized to moderate the relationship
between teacher feedback and student learning outcomes. Research has consistently shown that high
levels of anxiety can negatively affect learning by reducing students' ability to process and use feedback
effectively (Culler & Holahan, 2019). When students are anxious, they may be more likely to interpret
feedback negatively, which undermines the potential benefits of feedback (Sitzmann & Ely, 2019).
Moreover, anxiety can reduce students’ cognitive resources, making it more difficult for them to engage
in the reflective processes necessary for self-regulated learning (Wigfield & Eccles, 2017).

However, the presence of anxiety does not always lead to negative outcomes. Some studies
suggest that moderate levels of anxiety may act as a motivator, encouraging students to focus more on

their performance and take corrective actions (Tuck & Hargreaves, 2020). Therefore, the effect of

1814



v/ STAMFORD
UNIVERSITY
The 9th STIU International Conference July 29-31, 2025, Thailand
learning anxiety on feedback processing may be contingent on the intensity of the anxiety and the type
of feedback provided. Constructive, non-threatening feedback may help alleviate the negative effects
of anxiety and facilitate better learning outcomes, while overly critical feedback may exacerbate anxiety
and hinder learning (Tuck & Hargreaves, 2020).

Thus, the theoretical framework for this study integrates the mediating role of self-regulated
learning with the moderating effect of learning anxiety to better understand how teacher feedback
influences student learning outcomes. The interaction between these variables is crucial in explaining
how feedback impacts students’ cognitive and emotional responses, ultimately determining their
academic success.

2.4 Integration of Theories: A Conceptual Model

Based on the theoretical insights derived from Social Cognitive Theory, Self-Determination
Theory, and Cognitive-Affective Theory of Learning with Media, the conceptual model for this study
posits the following relationships:

Teacher Feedback (TF) influences Self-Regulated Learning (SRL) by providing students with
the information they need to reflect on and adjust their learning processes.

Self-Regulated Learning (SRL) mediates the relationship between Teacher Feedback (TF) and
Student Learning Outcomes (SLO). Specifically, feedback that supports self-reflection and strategy use
leads to more effective regulation of learning, thereby improving student performance (Boud & Molloy,
2013).

Learning Anxiety (LA) moderates the relationship between Teacher Feedback (TF) and Student
Learning Outcomes (SLO). High levels of learning anxiety may hinder the effectiveness of feedback
by impairing students' ability to process and utilize the feedback provided (Culler & Holahan, 2019).
Conversely, low levels of anxiety may enhance the effectiveness of feedback by facilitating cognitive
processing and engagement with the learning material (Wigfield & Eccles, 2017).

This conceptual model emphasizes the dynamic interplay between emotional, cognitive, and
motivational factors that influence the learning process. It suggests that teacher feedback alone is not
sufficient to ensure positive learning outcomes; rather, the way students engage with feedback,
moderated by factors like anxiety and regulated by their self-regulation skills, determines its
effectiveness.

In sum, the theoretical framework for this study highlights the complex and multifaceted role
of teacher feedback in shaping student learning outcomes. By integrating insights from Social Cognitive
Theory, Self-Determination Theory, and Cognitive-Affective Theory of Learning with Media, this
study provides a comprehensive understanding of the mechanisms through which feedback influences
learning, emphasizing the mediating role of self-regulated learning and the moderating effect of learning
anxiety. This theoretical framework lays the foundation for the empirical investigation of how teacher

feedback can be optimized to enhance student learning outcomes, while also considering the emotional
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and cognitive factors that influence the feedback process.

3. Current study and Gaps:

The relationship between teacher feedback, student learning outcomes (SLO), self-regulated
learning (SRL), and learning anxiety (LA) has been a central theme in educational research for several
decades. Recent studies have examined the various ways in which feedback influences learning
processes and academic performance. However, while there is a substantial body of research focusing
on the impact of feedback on student learning, the mechanisms through which feedback exerts its
influence, particularly the roles of self-regulated learning and learning anxiety, remain underexplored.
This section will provide an overview of the current state of research on the topic, identify the existing
gaps in the literature, and position the present study within the broader academic discourse.

3.1 Teacher Feedback and Student Learning Outcomes

Feedback is widely recognized as one of the most powerful tools for enhancing student learning
(Hattie & Timperley, 2007). Studies have consistently shown that high-quality feedback improves
students' academic performance by providing them with clear guidance on how to improve their work.
Teacher feedback can take many forms, including written comments, verbal feedback, and digital forms
of feedback such as formative assessments (Winstone et al., 2017). Research indicates that feedback is
most effective when it is specific, timely, and aimed at promoting students' autonomy in learning (Shute,
2008).

While much research has focused on the direct impact of teacher feedback on student learning
outcomes (SLO), studies exploring the mediating mechanisms through which feedback influences
learning are more limited. One such mechanism is self-regulated learning (SRL), which refers to the
processes by which learners control their own learning activities (Zimmerman, 2002). Studies have
suggested that feedback can influence SRL by helping students reflect on their progress and adjust their
learning strategies accordingly (Butler & Winne, 1995). However, fewer studies have examined the
interactive role of SRL in mediating the relationship between feedback and learning outcomes,
particularly in different educational contexts.

3.2 Self-Regulated Learning as a Mediating Variable

Self-regulated learning (SRL) is an essential factor in explaining how students process feedback
and translate it into improved academic performance. SRL involves a cyclical process where students
set goals, monitor their progress, and adjust their strategies based on feedback and outcomes
(Zimmerman, 2017). Research has shown that students with strong self-regulation skills are better able
to use feedback effectively, leading to improved learning outcomes (Dinsmore & Alexander, 2012).

Several studies have investigated the role of SRL in the feedback process. For instance, Boud
and Molloy (2013) emphasized that students who engage in self-reflection and self-regulation are more
likely to benefit from feedback, as they are able to internalize the information and apply it to future

learning tasks. Similarly, Schunk and Greene (2018) highlighted that feedback can enhance self-
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regulation by promoting goal-setting and helping students track their progress. However, these studies
have largely focused on the direct relationship between feedback and SRL, with few exploring the
mediating role of SRL in the feedback-learning outcomes relationship.

A significant gap in the literature is the exploration of how SRL mediates the effects of different
types of feedback on SLO. For example, does formative feedback that focuses on students’ cognitive
processes lead to greater improvements in SRL and, subsequently, better learning outcomes?
Understanding these nuances will help clarify the mechanisms that underpin feedback effectiveness.

3.3 Learning Anxiety as a Moderating Variable

While feedback and SRL are important factors in influencing student learning outcomes,
learning anxiety (LA) can moderate these effects. Learning anxiety refers to the feelings of fear, worry,
and nervousness that students experience when faced with academic tasks. High levels of anxiety can
hinder cognitive processing, reduce motivation, and prevent students from fully engaging with feedback
(Glickman, 2018). Studies have shown that learning anxiety is negatively associated with academic
performance, as anxious students tend to have difficulty processing information, focusing on tasks, and
using feedback effectively (Eysenck et al., 2007).

The role of anxiety in the learning process is complex and multifaceted. While anxiety is often
viewed as a detrimental factor, some research suggests that moderate levels of anxiety can enhance
performance by increasing focus and motivation (Roth et al., 2009). However, excessive anxiety may
interfere with the effective use of feedback, leading to poor learning outcomes. This creates a need to
understand how learning anxiety moderates the relationship between feedback and learning outcomes,
as well as how it interacts with SRL in shaping academic performance.

Existing studies on feedback and anxiety have generally focused on the negative effects of
anxiety on learning outcomes (e.g., Spielberger, 2010), but there is a need for more research that
investigates the moderating effect of learning anxiety on the relationship between feedback, SRL, and
student learning outcomes. For example, does feedback mitigate the effects of high anxiety on students'
ability to regulate their learning effectively? Does feedback that is supportive and encouraging buffer
the negative effects of anxiety and promote better learning outcomes? These are important questions
that remain underexplored in the literature.

3.4 Gaps in the Literature

Although there is substantial research on teacher feedback, self-regulated learning, and learning
anxiety, several gaps remain that limit our understanding of the complex relationships between these
variables. These gaps include:

Lack of Research on SRL as a Mediator: While feedback has been shown to improve student
learning outcomes, there is limited research on how SRL mediates the feedback-learning outcomes
relationship. Previous studies have focused on the direct effects of feedback on performance, but the

role of SRL as a mediator remains largely unexplored. More research is needed to understand how
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feedback influences students' self-regulation processes and how these processes, in turn, affect learning
outcomes.

Insufficient Focus on the Role of Learning Anxiety: While anxiety has been recognized as a
barrier to learning, few studies have examined how learning anxiety moderates the feedback process. It
remains unclear how different types of feedback may interact with students' anxiety levels to influence
their ability to process and act upon feedback. Furthermore, the potential role of anxiety in shaping self-
regulated learning behaviors has not been fully explored.

Contextual Variability in Feedback Effects: Much of the existing research on teacher feedback
has focused on Western educational contexts. However, feedback practices and students' responses to
feedback can vary across cultural contexts. Little is known about how SRL and learning anxiety interact
with feedback in non-Western settings. This study aims to address this gap by investigating these
relationships in the context of a non-Western educational system, which could provide insights into the
generalizability of existing theories.

Need for Longitudinal Studies: Most studies on feedback, SRL, and learning anxiety have been
cross-sectional, making it difficult to determine the causal relationships between these variables.
Longitudinal research is needed to examine how feedback influences SRL and learning outcomes over
time and whether learning anxiety moderates these effects over the course of an academic term or year.

3.5 The Current Study

The present study aims to address these gaps by investigating the effect of teacher feedback on
student learning outcomes, with a particular focus on the mediating role of self-regulated learning and
the moderating effect of learning anxiety. Specifically, the study will: Examine how different types of
teacher feedback (e.g., formative, summative) influence students' self-regulated learning processes.
Explore the role of SRL as a mediator between teacher feedback and student learning outcomes.
Investigate how learning anxiety moderates the relationship between teacher feedback, SRL, and
student learning outcomes. This study will contribute to the existing literature by providing a more
nuanced understanding of how feedback affects student learning in the presence of self-regulated
learning and learning anxiety, particularly in nConclusion

In conclusion, while significant strides have been made in understanding the impact of teacher
feedback on student learning outcomes, important gaps remain in the literature, particularly concerning
the mediating role of self-regulated learning and the moderating effect of learning anxiety. The current
study aims to fill these gaps by exploring these relationships in a comprehensive, context-specific
manner. By doing so, it hopes to provide valuable insights for educators and policymakers seeking to

optimize feedback practices and improve student learning outcomes.

Methodology

Determining the sample size for the study involves considering several factors, including the
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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):This study will include 12,854 students, all of whom are enrolled
at University H in Province W. 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 376. When n = number of samples used in the study. N = total number of people, e = random
sampling error set at 0.05.

The sample size and formula are as follows
N

n= 2
1+ Ne
12854

n= 2
1 + 12854X0.05

n=387.93

Since the calculated sample size is 387.93 rounding up to the nearest whole number ensures an
adequate sample size. Therefore, approximately 388 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.

In this thesis, a questionnaire will be designed and distributed to 12,854 students enrolled at the
University of H. The questionnaire will be administered to all 12,854 students. Due to the difference in
time, it is difficult to travel to University H in W Province to conduct the actual paper-based
questionnaire. Therefore, this questionnaire was distributed through the "Questionnaire Star" online
platform (www.wjx.cn), and the respondents also filled out and submitted the questionnaire through the
"Questionnaire Star" platform (www.wjx.cn). The respondents also filled and submitted the
questionnaire through the "Questionnaire Star" platform. A total of 500 questionnaires were distributed
for this research program and invalid questionnaires were excluded. After 42 days of collecting all the
questionnaires and evaluating the validity of the questionnaires, excluding the invalid questionnaires, a
total of 318 valid questionnaires were obtained and used for the analysis of the study, with a validity
rate of 63.6%.The study's statistical power is substantiated by a robust sample of 318 valid responses,
exceeding the threshold recommended by psychometric guidelines for structural equation modeling
(Kline, 2016). This sample size ensures: Parameter estimation stability: With 15.9 cases per observed
variable (20 manifest indicators across 4 constructs), it surpasses the 10:1 subject-to-variable ratio
required for reliable covariance structure analysis (Bentler & Chou, 1987). Statistical power adequacy:
Using G*Power 3.1 with 0=0.05, effect size=0.25, and 8 predictors, the achieved power (1-p) reaches
0.93, exceeding the 0.80 benchmark for detecting medium effects (Faul et al., 2007). Normality

robustness: The Central Limit Theorem ensures sampling distribution normality (u=318, SE<0.05) for
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parametric testing (Field, 2018). Missing data tolerance: With 98.2% complete responses, the <2%
missingness rate allows full-information maximum likelihood estimation without bias (Enders, 2010).

This methodological rigor ensures sufficient sensitivity to test hypothesized mediation/moderation

effects while controlling Type I/II error risks.

Results

Impact of Population-Based Variables on Self-Regulated Learning, Learning Anxiety, Teacher
Feedback, Student Learning Outcomes

Significant gender-based disparities were observed across all core constructs (Table X). Higher
levels of self-regulated learning (AM=0.30, d=0.40) and more favorable perceptions of teacher
feedback (AM=0.40, d=0.35) were associated with female participants, aligning with existing evidence
on gender differences in feedback utilization (Lundgren et al., 2017). These findings suggest that the
hypothesized mediation pathway (Teacher Feedback — Self-Regulated Learning — Outcomes) may
demonstrate gender-specific effect magnitudes, necessitating multi-group SEM analysis. Elevated
learning anxiety in females (AM=0.40, d=0.45) coexists paradoxically with their superior learning
outcomes (AM=0.30, d=0.42), implying potential moderated mediation: females' enhanced self-
regulation strategies (M=3.80 vs. 3.50) might buffer anxiety's detrimental effects, consistent with the
protective role of metacognitive competence (Pekrun, 2006). This interaction warrants explicit
modeling through HLM with cross-level moderation (Anxiety x Gender). The systematic gender
variation in teacher feedback perception (M=4.50 vs. 4.10) raises critical questions about feedback
delivery equity. Given feedback's central role as the independent variable, this disparity may confound
outcome interpretation unless controlled through covariance modeling or stratification. All effects
reached statistical significance (p<.01) with moderate practical significance (Cohen's d=0.35-0.45),
meeting Ferguson's (2009) thresholds for meaningful educational research (d>0.20). These patterns
collectively underscore the necessity of incorporating gender as a covariate in the structural model to
isolate the theorized mechanisms from demographic confounders.

Significant grade-level differences emerged across all theoretical constructs (p<.001),
demonstrating progressive developmental trajectories. Self-regulated learning exhibited a monotonic
increase from freshman (M=3.20) to senior (M=3.80), paralleled by similar ascending patterns in
teacher feedback perceptions (A=0.60 across grades) and learning outcomes (A=0.60), consistent with
cumulative competence development models (Zimmerman, 2002). These linear trends suggest potential
grade-moderated mediation effects, where the strength of the Teacher Feedback — Self-Regulated
Learning — Outcomes pathway may intensify with academic progression. Notably, learning anxiety
displayed an inverse curvilinear pattern, decreasing from freshman (M=2.80) to senior (M=2.20), then
rising slightly in the "Other" category (M=2.70). This supports the anxiety adaptation hypothesis

(Sansgiry & Sail, 2006), wherein academic socialization reduces anxiety until transitional phases (e.g.,

1820



V/7» STAMFORD
UNIVERSITY
The 9th STIU International Conference July 29-31, 2025, Thailand
graduation preparation in "Other" group) reintroduce stressors. The protective role of self-regulation
against anxiety appears strengthened in upper grades (junior/senior anxiety M=2.40-2.20 vs. self-
regulation M=3.60-3.80), suggesting developmental buffering mechanisms. Effect sizes (1?>=0.08-0.12)
meet educational research significance thresholds (Cohen, 1988), though the "Other" group's small
sample (n=13) warrants cautious interpretation. Planned polynomial contrast analyses should verify
linear (grades 1-4) vs. quadratic ("Other" deviation) trends. These systematic variations necessitate
multigroup SEM comparisons to test grade-specific model parameter invariance, particularly regarding
anxiety's moderation thresholds and feedback effect sizes.

The data in the table reveal significant differences in self-regulated learning, learning anxiety,
teacher feedback, and student learning outcomes across different academic disciplines (Arts, Science,
Engineering, Business, Education, and Other). In terms of self-regulated learning, students in the
Engineering discipline (3.80 + 0.45) scored the highest, while students in the Other disciplines (3.30 +
0.60) scored the lowest. Overall, students across all disciplines demonstrate relatively high self-
regulated learning abilities, with an F-value of 12.50 (p < 0.001), indicating statistically significant
differences across disciplines. The n? value of 0.15 suggests a moderate effect of discipline on self-
regulated learning. In terms of learning anxiety, students in the Other disciplines (2.80 = 0.70) reported
the highest levels of anxiety, while students in the Engineering discipline (2.30 + 0.55) experienced the
lowest levels of learning anxiety. The F-value 0f 9.80 (p <0.001) shows a significant difference between
disciplines. The n? value of 0.12 indicates a moderate effect of discipline on learning anxiety. For
teacher feedback, students in the Engineering discipline (4.50 £ 0.65) reported the highest ratings, while
those in the Other disciplines (4.00 =+ 0.80) rated teacher feedback the lowest. All disciplines showed
relatively high perceptions of the quality of teacher feedback. The F-value of 11.20 (p <0.001) indicates
significant differences between disciplines in teacher feedback. The 1? value of 0.14 shows a moderate
effect of discipline on teacher feedback. In terms of student learning outcomes, students in the
Engineering discipline (3.60 £ 0.35) scored the highest, while students in the Other disciplines (3.10 £
0.50) scored the lowest. The F-value of 13.00 (p < 0.001) demonstrates significant differences across
disciplines in student learning outcomes, with an n? value of 0.16 indicating a moderate effect of
discipline on student learning outcomes. Overall, the data demonstrate that academic discipline
significantly influences self-regulated learning, learning anxiety, teacher feedback, and student learning
outcomes. The differences between disciplines are most notable in self-regulated learning and student
learning outcomes, while significant differences are also observed in learning anxiety and teacher
feedback. These differences provide valuable insights for the subsequent analysis of the impact of
teacher feedback on student learning outcomes, particularly considering the mediating role of self-
regulated learning and the moderating effect of learning anxiety.

The table presents significant variations in self-regulated learning, learning anxiety, teacher

feedback, and student learning outcomes across different academic performance levels, namely Very
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Good, Good, Average, Poor, and Very Poor. Self-regulated learning scores are highest for students in
the Very Good category (4.20 + 0.40) and decrease progressively through the Good (3.80 + 0.45),
Average (3.50 £ 0.50), Poor (3.20 £ 0.55), and Very Poor (3.00 £ 0.60) categories. The F-value 0f 20.50
(p < 0.001) demonstrates statistically significant differences across performance groups. The n? value
of 0.20 indicates a moderate effect size, suggesting that academic performance has a meaningful
influence on self-regulated learning. Learning anxiety increases as performance decreases. Students in
the Very Good category report the lowest anxiety (2.00 = 0.50), while those in the Very Poor category
report the highest levels of anxiety (2.80 + 0.70). The F-value of 18.00 (p < 0.001) confirms that the
differences in learning anxiety across performance levels are statistically significant. The 1? value of
0.18 indicates a moderate effect size, implying that academic performance significantly impacts
learning anxiety. Teacher feedback ratings follow a similar pattern, with students in the Very Good
category giving the highest ratings (4.50 + 0.50) and those in the Very Poor category giving the lowest
ratings (3.70 £ 0.70). The F-value of 15.20 (p < 0.001) indicates significant differences in teacher
feedback perceptions across different performance groups. The n? value of 0.15 shows a moderate
effect, suggesting that academic performance also affects how students perceive teacher feedback. As
expected, student learning outcomes are highest for those in the Very Good category (4.00 = 0.40) and
progressively decrease in the Good (3.70 = 0.45), Average (3.40 = 0.50), Poor (3.10 £ 0.55), and Very
Poor (2.90 £ 0.60) categories. The F-value of 22.00 (p < 0.001) indicates significant differences in
student learning outcomes across performance groups. The n? value of 0.22 suggests a moderate to large
effect size, emphasizing the strong relationship between academic performance and learning outcomes.
The data show that self-regulated learning, learning anxiety, teacher feedback, and student learning
outcomes vary significantly according to academic performance levels. Specifically, students with
higher academic performance tend to exhibit better self-regulated learning, lower levels of learning
anxiety, more favorable perceptions of teacher feedback, and higher student learning outcomes. These
findings highlight the importance of considering academic performance when analyzing the relationship
between teacher feedback and student learning outcomes, particularly in the context of mediating
variables like self-regulated learning and moderating factors like learning anxiety.

Correlation Analysis of Self-Regulated Learning, Learning Anxiety, Teacher Feedback,
Student Learning Outcomes

The table presents the correlation between teacher feedback and self-regulated learning.
Pearson's 1: 0.55. A Pearson correlation coefficient of 0.55 indicates a moderate positive correlation
between teacher feedback and self-regulated learning. This suggests that as the level of teacher feedback
increases, there is a corresponding increase in self-regulated learning among students. The moderate
strength of the correlation implies that teacher feedback is an important factor that positively influences
students' ability to regulate their own learning, which aligns with the theme of the study—examining

the impact of teacher feedback on student learning outcomes.p-value: <0.001. The p-value of less than
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0.001 indicates that the correlation between teacher feedback and self-regulated learning is statistically
significant. This suggests that the observed relationship is unlikely to have occurred by chance and
reinforces the importance of teacher feedback in fostering self-regulated learning among students. The
significant positive correlation between teacher feedback and self-regulated learning highlights the
importance of feedback in enhancing students' self-management of their learning processes. This
finding supports the hypothesis that teacher feedback, as an independent variable, plays a crucial role
in facilitating self-regulated learning, which in turn can influence student learning outcomes. The
findings provide empirical evidence for the mediating role of self-regulated learning in the relationship
between teacher feedback and student learning outcomes.

The table presents the correlation between self-regulated learning and student learning
outcomes. Pearson's r: 0.60. A Pearson correlation coefficient of 0.60 indicates a moderate to strong
positive correlation between self-regulated learning and student learning outcomes. This suggests that
as students' self-regulated learning abilities increase, their academic performance and learning
outcomes tend to improve as well. The moderate to strong correlation highlights the significant role of
self-regulated learning in contributing to better student learning outcomes, which is consistent with the
focus of the study on exploring how self-regulated learning mediates the effect of teacher feedback on
student performance. p-value: <0.001. The p-value of less than 0.001 indicates that the correlation
between self-regulated learning and student learning outcomes is statistically significant. This suggests
that the observed relationship is highly unlikely to have occurred by chance, further validating the
importance of self-regulated learning in influencing students' academic success. The statistical
significance of this correlation supports the notion that self-regulated learning plays a critical role in
enhancing student outcomes, reinforcing the idea that effective self-regulation can lead to better
learning results. The moderate to strong positive correlation between self-regulated learning and student
learning outcomes highlights the essential role that self-regulation plays in achieving academic success.
This finding aligns with the research theme of investigating the mechanisms through which teacher
feedback influences student learning outcomes, particularly the mediating role of self-regulated
learning. The results suggest that fostering self-regulated learning could significantly contribute to
improving student performance, thereby enhancing the overall effectiveness of teaching and feedback
practices.

The table presents the correlation between teacher feedback and student learning outcomes.
Pearson's r: 0.45. A Pearson correlation coefficient of 0.45 indicates a moderate positive correlation
between teacher feedback and student learning outcomes. This suggests that as the quality or quantity
of teacher feedback increases, student learning outcomes tend to improve, though the relationship is
moderate in strength. In the context of the research, this finding suggests that teacher feedback plays a
significant role in influencing student learning outcomes, which aligns with the primary focus of the

study, which investigates the direct effects of teacher feedback on academic performance. p-value:
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<0.001. The p-value of less than 0.001 indicates that the correlation is statistically significant. This
means that the observed relationship between teacher feedback and student learning outcomes is highly
unlikely to have occurred by chance, providing strong evidence that teacher feedback does indeed have
an impact on learning outcomes. The statistical significance reinforces the importance of teacher
feedback in improving student academic performance, supporting the study’s exploration of feedback
mechanisms and their role in enhancing student success. The moderate positive correlation suggests
that improvements in teacher feedback are associated with enhanced student learning outcomes. This
finding is consistent with the study’s investigation into how teacher feedback influences academic
performance and underscores the importance of teacher-student interactions in fostering effective
learning. The results highlight the significance of feedback as a mechanism to improve student
outcomes and further suggest that teacher feedback, while important, may be most effective when
combined with other factors, such as self-regulated learning, as the study proposes.

3. Regression analysis

Relativity, Model R: 0.55 The correlation coefficient (R) of 0.55 indicates a moderate positive
relationship between teacher feedback and self-regulated learning. This suggests that teacher feedback
contributes to a significant portion of the variation in self-regulated learning behaviors among students.
R-squared: 0.30 The R-squared value of 0.30 means that approximately 30% of the variance in self-
regulated learning can be explained by the teacher feedback. This implies that teacher feedback is an
important factor in promoting self-regulated learning but other factors not included in the model may
also play a role in explaining the remaining 70% of the variance. Adjusted R-squared: 0.29 The adjusted
R-squared value is very close to the R-squared value, suggesting that the model fits the data well after
adjusting for the number of predictors. This value indicates that the inclusion of teacher feedback as a
predictor still accounts for a significant proportion of the variation in self-regulated learning after
adjusting for other variables in the model. Std. Error of the Estimate: 0.50 The standard error of the
estimate reflects the average distance between the observed values and the predicted values from the
regression model. A standard error of 0.50 indicates that, on average, the predictions for self-regulated
learning deviate from the observed values by about 0.50 units, which is reasonably low and suggests a
good model fit.

Analysis of Variance (ANOVA), Sum of Squares: Regression (20.50), Residual (48.00), Total
(68.50) The sum of squares represents the total variance in the dependent variable (self-regulated
learning) that is either explained by the model (regression) or unexplained (residual). The regression
sum of squares (20.50) indicates the portion of variance in self-regulated learning explained by teacher
feedback. The residual sum of squares (48.00) represents the variance in self-regulated learning that is
not explained by teacher feedback. The total sum of squares (68.50) is the total variance in self-regulated
learning. F-value: 35.00 The F-value of 35.00 represents the ratio of the model's explained variance to

its unexplained variance. A high F-value (greater than the critical F-value) indicates that the model
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provides a statistically significant fit to the data. With an F-value of 35.00 and a p-value of less than
0.001, the regression model significantly explains the variation in self-regulated learning due to teacher
feedback. p-value: <0.001 The p-value of less than 0.001 indicates that the regression model is
statistically significant, meaning the relationship between teacher feedback and self-regulated learning
is unlikely to have occurred by chance. This reinforces the hypothesis that teacher feedback plays a
significant role in fostering self-regulated learning.

Coefficients, Constant (B = 1.50, t = 7.50, p < 0.001) The constant represents the estimated
value of self-regulated learning when teacher feedback is zero. The coefficient of 1.50 means that when
there is no teacher feedback, the baseline level of self-regulated learning is 1.50. The high t-value (7.50)
and the p-value of less than 0.001 indicate that the constant is statistically significant. Teacher Feedback
(B=0.45,t=5.92, p <0.001) The coefficient of 0.45 suggests that for each unit increase in teacher
feedback, self-regulated learning increases by 0.45 units, holding all other factors constant. The t-value
of 5.92 is high, indicating that teacher feedback has a significant effect on self-regulated learning. The
p-value of less than 0.001 confirms that this relationship is statistically significant. Beta=0.55 The Beta
coefficient of 0.55 indicates that teacher feedback has a moderate positive effect on self-regulated
learning. This standardized coefficient suggests that the impact of teacher feedback on self-regulated
learning is relatively strong compared to other potential predictors.

The regression analysis confirms a significant and positive relationship between teacher
feedback and self-regulated learning. Teacher feedback explains a notable proportion (30%) of the
variance in self-regulated learning, and the statistical significance (p < 0.001) supports the hypothesis
that teacher feedback contributes significantly to enhancing self-regulated learning behaviors among
students. The moderate effect size (B = 0.55) further highlights the importance of teacher feedback in
fostering self-regulated learning, which is a key component in improving academic performance. The
findings align with the study’s objectives to explore the role of teacher feedback in shaping student
learning outcomes, particularly through the lens of self-regulated learning.

Relativity. Model R: 0.60 The R value of 0.60 indicates a moderate to strong positive
relationship between self-regulated learning and student learning outcomes. This suggests that self-
regulated learning is a significant factor in influencing student performance, aligning with the research
objective of exploring how student learning behaviors affect their outcomes. R-squared: 0.36 The R-
squared value of 0.36 shows that 36% of the variance in student learning outcomes can be explained by
self-regulated learning. This implies that self-regulated learning plays a meaningful role in determining
learning outcomes, but other factors not included in the model also contribute to the remaining 64% of
variance. Adjusted R-squared: 0.35 The adjusted R-squared value of 0.35, which is close to the R-
squared value, reflects that the model fits well even after adjusting for the number of predictors. This
suggests that self-regulated learning is a key predictor of student learning outcomes and provides a

significant explanation for the variance in academic performance. Std. Error of the Estimate: 0.45 The
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standard error of the estimate (0.45) indicates that the model's predictions for student learning outcomes
deviate from the observed values by approximately 0.45 units on average. This suggests that the model
provides a reasonably accurate prediction of student performance based on self-regulated learning.

Analysis of Variance (ANOVA), Sum of Squares: Regression (25.00), Residual (44.00), Total
(69.00) The regression sum of squares (25.00) indicates the amount of variance in student learning
outcomes explained by self-regulated learning. The residual sum of squares (44.00) represents the
variance in learning outcomes that is not explained by the model. The total sum of squares (69.00)
represents the total variance in student learning outcomes. F-value: 40.00 The F-value of 40.00 signifies
that the model is highly significant. It indicates a strong ratio of explained variance to unexplained
variance in student learning outcomes. The F-value being substantially larger than the critical F-value,
combined with the p-value of less than 0.001, confirms that the regression model is statistically
significant. p-value: <0.001 The p-value of less than 0.001 shows that the relationship between self-
regulated learning and student learning outcomes is statistically significant. This means that the
association is unlikely to have occurred by chance and reinforces the importance of self-regulated
learning in shaping academic success.

Coefficients, Constant (B = 1.20, t = 4.80, p < 0.001) The constant of 1.20 represents the
estimated value of student learning outcomes when self-regulated learning is zero. The t-value of 4.80
and the p-value of less than 0.001 confirm that the constant is statistically significant, suggesting a
baseline level of student performance even without self-regulated learning. Self-Regulated Learning (B
=0.50,t=6.32, p <0.001) The coefficient of 0.50 means that for each unit increase in self-regulated
learning, student learning outcomes increase by 0.50 units, holding other factors constant. The t-value
of 6.32 and the p-value of less than 0.001 indicate that this relationship is highly statistically significant.
Beta = 0.60 The Beta value of 0.60 suggests that self-regulated learning has a moderate to strong
positive effect on student learning outcomes. This standardized coefficient highlights the importance of
self-regulated learning as a key determinant of student performance, indicating that its influence is
relatively strong compared to other potential predictors.

The regression analysis reveals a significant and positive relationship between self-regulated
learning and student learning outcomes. The model explains 36% of the variance in student
performance, indicating that self-regulated learning is an essential factor influencing academic success.
The statistical significance (p < 0.001) and moderate to strong effect size (B = 0.60) suggest that higher
levels of self-regulated learning lead to better academic performance. These findings are consistent with
the study's objective of examining the impact of self-regulated learning on student learning outcomes,
supporting the notion that fostering self-regulation in learning behaviors can enhance student
achievement.

Relativity (R-squared Values), Model R: 0.45 The R value of 0.45 indicates a moderate positive

relationship between teacher feedback and student learning outcomes. This suggests that teacher
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feedback plays a substantial role in influencing academic performance, supporting the research focus
on how external factors such as feedback can affect student outcomes. R-squared: 0.20 The R-squared
value of 0.20 indicates that teacher feedback explains 20% of the variance in student learning outcomes.
This shows that while teacher feedback has a significant impact on performance, other factors beyond
feedback contribute to the remaining 80% of the variance in student learning outcomes. Adjusted R-
squared: 0.19 The adjusted R-squared value of 0.19 indicates that the model explains 19% of the
variance in student learning outcomes, adjusting for the number of predictors. This suggests that while
teacher feedback is a significant factor, the model could potentially be improved by including additional
predictors to better explain student performance. Std. Error of the Estimate: 0.55 The standard error of
the estimate (0.55) reflects the average deviation between the observed and predicted values of student
learning outcomes. A standard error of 0.55 suggests a moderate level of accuracy in the model's
predictions of student performance based on teacher feedback.

Analysis of Variance (ANOVA), Sum of Squares: Regression (15.00), Residual (60.00), Total
(75.00) The regression sum of squares (15.00) indicates the variance in student learning outcomes
explained by teacher feedback. The residual sum of squares (60.00) represents the variance in student
learning outcomes that is not explained by the model. The total sum of squares (75.00) represents the
total variance in student learning outcomes. F-value: 25.00 The F-value of 25.00 indicates that the
model is highly significant, with a strong ratio of explained variance to unexplained variance in student
learning outcomes. The high F-value, combined with the p-value of less than 0.001, confirms that
teacher feedback is a statistically significant predictor of student learning outcomes. p-value: <0.001
The p-value of less than 0.001 shows that the relationship between teacher feedback and student
learning outcomes is statistically significant. This suggests that the observed correlation is unlikely to
have occurred by chance, reaffirming the importance of teacher feedback in influencing academic
performance.

Coefficients,Constant (B = 1.30, t = 6.50, p < 0.001) The constant of 1.30 represents the
estimated value of student learning outcomes when teacher feedback is zero. The t-value of 6.50 and
the p-value of less than 0.001 confirm that the constant is statistically significant, indicating a baseline
level of student performance even without teacher feedback. Teacher Feedback (B =0.35,t=5.00, p <
0.001) The coefficient of 0.35 means that for each unit increase in teacher feedback, student learning
outcomes increase by 0.35 units, holding other factors constant. The t-value of 5.00 and the p-value of
less than 0.001 indicate that this relationship is highly statistically significant. Beta = 0.45 The Beta
value of 0.45 indicates that teacher feedback has a moderate effect on student learning outcomes. This
standardized coefficient suggests that teacher feedback is an important factor contributing to variations
in student performance, with a moderate effect size.

The regression analysis reveals a moderate yet statistically significant positive relationship

between teacher feedback and student learning outcomes. The model explains 20% of the variance in
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student performance, suggesting that teacher feedback has a notable impact on student achievement.
The statistically significant p-values and moderate effect size (p = 0.45) reinforce the importance of
teacher feedback as a key determinant of student learning outcomes. These findings align with the
research theme, confirming that providing effective teacher feedback can enhance student performance.
However, additional factors not accounted for in this model also contribute to variations in student
learning outcomes.

4. Intermediary Analysis and Effect analysis for regulation

TMediation Analysis of Self-Regulated Learning, Teacher Feedback — Self-Regulated
Learning (B = 0.45, t = 5.63, p < 0.001, Effect Size p = 0.55) The coefficient of 0.45 indicates a
significant positive effect of teacher feedback on self-regulated learning, with a moderate to strong
effect size (B = 0.55). The statistical significance (p < 0.001) confirms that teacher feedback has a
meaningful impact on fostering self-regulated learning, which aligns with the research theme, showing
that effective feedback encourages students to take responsibility for their own learning processes. Self-
Regulated Learning — Student Learning Outcomes (B =10.50,t=7.14, p <0.001, Effect Size = 0.60)
The coefficient of 0.50 represents a significant positive effect of self-regulated learning on student
learning outcomes. With a strong effect size (B = 0.60), this result suggests that self-regulated learning
plays a crucial role in improving student performance. The highly significant p-value (p < 0.001)
indicates a robust relationship, highlighting the importance of self-regulated learning in mediating the
link between teacher feedback and academic success. Teacher Feedback — Student Learning Outcomes
(Direct) (B = 0.20, t =2.22, p = 0.027, Effect Size = 0.25) The direct effect of teacher feedback on
student learning outcomes is moderate (B = 0.20), with a smaller effect size (B = 0.25). The p-value of
0.027 shows that this relationship is statistically significant, but less influential than the mediated effect
through self-regulated learning. This suggests that while teacher feedback directly affects student
outcomes, its indirect influence through self-regulated learning is more substantial. Teacher Feedback
— Student Learning Outcomes (Total) (B = 0.40, t = 5.00, p < 0.001, Effect Size B = 0.45) The total
effect (direct + indirect) of teacher feedback on student learning outcomes is 0.40, with a moderate
effect size (B = 0.45). This indicates that teacher feedback has a strong overall influence on student
outcomes, with self-regulated learning serving as a key mediator. The high statistical significance (p <
0.001) reaffirms the importance of teacher feedback in improving student performance, both directly
and indirectly. The mediation analysis demonstrates that self-regulated learning significantly mediates
the relationship between teacher feedback and student learning outcomes. Teacher feedback positively
influences self-regulated learning, which in turn enhances student learning outcomes. The direct effect
of teacher feedback on student learning outcomes is also significant but smaller in comparison to the
indirect effect through self-regulated learning. This suggests that fostering self-regulated learning is a
key mechanism through which teacher feedback impacts student performance.

Moderating Role of Learning Anxiety, Teacher Feedback — Student Learning Outcomes (Main
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Effect) (B =0.35,t=5.00, p < 0.001, Effect Size p = 0.40) Teacher feedback significantly influences
student learning outcomes with a moderate effect size (B = 0.40). The p-value of less than 0.001
confirms that this relationship is robust, indicating that higher levels of teacher feedback improve
student performance. Learning Anxiety — Student Learning Outcomes (Main Effect) (B =-0.25, t = -
3.13, p = 0.002, Effect Size p = -0.30) Learning anxiety has a significant negative effect on student
learning outcomes (B = -0.25), with a moderate negative effect size ( = -0.30). The p-value of 0.002
shows that learning anxiety is detrimental to student performance, supporting the idea that students with
higher levels of anxiety may struggle to perform well academically. Teacher Feedback % Learning
Anxiety — Student Learning Outcomes (Interaction) (B =-0.15, t =-2.50, p = 0.013, Effect Size p = -
0.20) The interaction term shows that learning anxiety moderates the relationship between teacher
feedback and student learning outcomes. The negative coefficient (-0.15) and the p-value of 0.013
indicate that as learning anxiety increases, the positive effect of teacher feedback on student
performance weakens. The moderate effect size (p =-0.20) suggests that the impact of teacher feedback
is lessened in students with high learning anxiety. Learning anxiety plays a significant moderating role
in the relationship between teacher feedback and student learning outcomes. While teacher feedback
generally has a positive impact on student performance, the presence of high learning anxiety reduces
its effectiveness. The findings suggest that students with lower levels of learning anxiety benefit more
from teacher feedback, whereas those with higher anxiety may struggle to fully capitalize on the
feedback provided. Therefore, addressing learning anxiety could enhance the effectiveness of teacher

feedback in improving student learning outcomes.

Discussion

The present study investigated the intricate relationships among teacher feedback (TF), self-
regulated learning (SRL), learning anxiety (LA), and student learning outcomes (SLO). The findings
provide valuable insights into how these factors interact to influence academic performance. This
discussion delves into the implications of these results, situating them within the existing body of
literature from 2019 to 2024, and offers recommendations for educational practice and future research.

Teacher Feedback and Student Learning Outcomes

The study confirmed a positive and significant relationship between teacher feedback and
student learning outcomes. This aligns with recent research emphasizing the critical role of feedback in
enhancing academic performance. Effective teacher feedback serves not only as a corrective mechanism
but also as a motivational tool that guides students toward improved understanding and skill acquisition.
For instance, a study by Bergmark (2020) highlighted that structured and timely feedback fosters a
deeper engagement with learning materials, thereby improving student outcomes.

However, the effectiveness of feedback is contingent upon its quality and the context in which

it is delivered. Feedback that is specific, constructive, and delivered in a supportive environment tends
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to yield better outcomes. Conversely, feedback perceived as negative or unconstructive can lead to
disengagement and diminished academic performance. Therefore, educators must be trained to provide
feedback that is both informative and encouraging, tailored to the individual needs of students.

The Mediating Role of Self-Regulated Learning

The study identified self-regulated learning as a significant mediator between teacher feedback
and student learning outcomes. This finding underscores the importance of SRL in the educational
process. SRL encompasses students' ability to plan, monitor, and evaluate their learning strategies,
which are essential skills for academic success. Recent literature supports this, indicating that students
who engage in SRL tend to perform better academically due to their proactive approach to learning (Jin
et al., 2023).

Furthermore, interventions aimed at enhancing SRL have been shown to positively impact
learning outcomes. For example, a meta-analysis by Zhang et al. (2023) demonstrated that SRL
interventions in online and blended learning environments significantly improve student performance.
These findings suggest that incorporating SRL strategies into the curriculum can amplify the benefits
of teacher feedback, leading to more effective learning experiences.

The Moderating Role of Learning Anxiety

The study also explored the moderating effect of learning anxiety on the relationship between
teacher feedback and student learning outcomes. The results indicated that high levels of learning
anxiety can diminish the positive impact of teacher feedback. This is consistent with recent studies
highlighting the detrimental effects of anxiety on academic performance. For instance, research by
Fukuda (2022) found that increased anxiety levels are associated with decreased motivation and poorer
academic outcomes.

Addressing learning anxiety is therefore crucial in maximizing the effectiveness of teacher
feedback. Strategies such as creating a supportive classroom environment, implementing stress-
reduction techniques, and providing resources for anxiety management can help mitigate the negative
impact of anxiety on learning. Educators should be aware of the signs of learning anxiety and
proactively work to create an atmosphere that reduces stress and encourages open communication.

Integrating Findings: A Holistic Approach to Enhancing Student Learning Outcomes

The interplay between teacher feedback, self-regulated learning, and learning anxiety suggests
that a holistic approach is necessary to optimize student learning outcomes. While teacher feedback is
a critical component, its effectiveness is enhanced when students possess strong self-regulation skills
and experience low levels of anxiety. Therefore, educational strategies should not only focus on
improving the quality of feedback but also on fostering SRL and addressing learning anxiety.

Programs designed to develop SRL skills can empower students to take control of their learning
processes, making them more receptive to feedback and better equipped to implement suggested

improvements. Simultaneously, initiatives aimed at reducing learning anxiety can create a more
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conducive learning environment, allowing students to engage more fully with the feedback provided.
Implications for Educational Practice
The findings of this study have several practical implications for educators and policymakers.
First, professional development programs should emphasize the importance of delivering high-quality
feedback and provide training on effective feedback techniques. Second, curricula should incorporate
components that promote self-regulated learning, equipping students with the skills necessary to
manage their learning effectively. Third, schools should implement measures to identify and reduce
learning anxiety, such as counseling services and stress management workshops.
By addressing these areas, educational institutions can create an environment that supports the
multifaceted needs of students, ultimately leading to improved academic performance and overall well-

being.

Conclusion

This study aimed to explore the relationships between teacher feedback (TF), self-regulated
learning (SRL), learning anxiety (LA), and student learning outcomes (SLO). The hypotheses tested in
the study, based on theoretical foundations and empirical findings, focused on understanding the direct
and indirect effects of teacher feedback on student performance. The results confirmed all four
hypotheses, underscoring the critical role of teacher feedback in shaping student outcomes, with both
self-regulated learning and learning anxiety serving as key mediating and moderating factors. This
conclusion section synthesizes the key findings and connects them with existing literature, contributing
to the academic discourse on effective teaching strategies, student engagement, and psychological
factors influencing learning.

Hypothesis 1: Teacher Feedback (TF) and Student Learning Outcomes (SLO)

The first hypothesis posited that teacher feedback would have a positive and significant effect
on student learning outcomes. The findings strongly supported this hypothesis, with a moderate positive
correlation (r = 0.45, p < 0.001) between teacher feedback and student learning outcomes. Previous
research has consistently highlighted the importance of feedback in the learning process, suggesting
that effective feedback can guide students' understanding, correct misconceptions, and reinforce
learning (Hattie & Timperley, 2007). Studies have shown that feedback is one of the most potent
influences on student achievement, particularly when it is timely, constructive, and specific (Shute,
2008; Hattie & Clarke, 2019). In this study, teacher feedback was found to be a significant predictor of
student performance, aligning with these findings.

Hypothesis 2: The Mediating Role of Self-Regulated Learning (SRL)

The second hypothesis proposed that self-regulated learning mediates the relationship between
teacher feedback and student learning outcomes. This hypothesis was also supported, as self-regulated

learning emerged as a significant mediator between teacher feedback and student performance (f =
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0.55, p < 0.001). Self-regulated learning refers to the process by which students take control of their
learning by setting goals, self-monitoring, and adjusting strategies based on feedback and outcomes
(Zimmerman, 2002). The mediating role of SRL aligns with previous research that suggests feedback
enhances students' self-regulatory behaviors, which, in turn, lead to improved academic performance
(Schunk & Zimmerman, 2012; Panadero, 2017). This study found that teacher feedback not only
improves students' learning outcomes directly but also fosters self-regulated learning, which further
enhances academic achievement.

The positive relationship between teacher feedback and self-regulated learning found in this
study echoes the work of various scholars (Butler, 2019; Tuckman, 2020). Feedback encourages
students to reflect on their learning processes, which increases their motivation to engage in self-
regulatory behaviors such as goal setting, self-monitoring, and strategy use. The results of this study
contribute to the understanding that SRL is a critical mechanism through which teacher feedback affects
student outcomes.

Hypothesis 3: The Moderating Role of Learning Anxiety (LA)

The third hypothesis examined the moderating effect of learning anxiety on the relationship
between teacher feedback and student learning outcomes. This hypothesis was supported, with learning
anxiety significantly moderating the relationship between feedback and student performance (p =-0.30,
p < 0.05). Learning anxiety, characterized by fear and apprehension about academic tasks, has been
shown to hinder students' cognitive processing, reducing their ability to focus and perform well on
assessments (Putwain, 2019). This finding aligns with the work of authors like Cassady and Johnson
(2002), who highlighted that anxiety can interfere with learning by affecting students' engagement and
self-regulation.

The interaction between teacher feedback and learning anxiety provides important insights into
how anxiety can distort the effectiveness of feedback. While feedback is generally beneficial, its impact
is diminished when students experience high levels of anxiety. In such cases, even constructive
feedback may not be fully processed or may be perceived negatively by anxious students, further
exacerbating their stress and reducing their academic performance (Zeidner, 2014). This study
underscores the need to address students' emotional and psychological states, especially anxiety, when
delivering feedback to ensure it has a positive effect on learning outcomes.

Hypothesis 4: The Combined Effect of Teacher Feedback, SRL, and LA on Student Learning
Outcomes

The fourth hypothesis postulated that teacher feedback would positively influence student
learning outcomes through the promotion of self-regulated learning and the reduction of learning
anxiety. This hypothesis was fully supported, as the data showed that teacher feedback not only directly
affected student performance but also exerted an indirect effect through self-regulated learning and

learning anxiety (B = 0.45, p < 0.001). This finding highlights the multi-dimensional nature of the
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teaching-learning process and the importance of considering both cognitive and emotional factors when
assessing the impact of teacher feedback.

The combined role of teacher feedback, self-regulated learning, and learning anxiety in shaping
student outcomes is consistent with the conceptual framework put forward by previous researchers, who
emphasized the need for a holistic understanding of the factors that contribute to academic success
(Perry etal., 2014; Zimmerman & Schunk, 2019). The study shows that teacher feedback plays a crucial
role in fostering self-regulation while also alleviating anxiety, ultimately contributing to better academic
performance.

Implications for Educational Practice

The findings of this study offer several important implications for educators and educational
institutions. First, the study emphasizes the importance of providing high-quality, constructive, and
timely feedback to students, as it has a direct positive impact on their learning outcomes. However,
educators should also be mindful of the emotional and psychological factors that may affect students'
ability to process and use feedback effectively. For students with high levels of learning anxiety, tailored
feedback interventions that address their emotional states may be necessary to optimize the impact of
feedback on learning outcomes.

Additionally, the role of self-regulated learning as a mediator suggests that educators should
promote strategies that encourage students to take control of their learning. Encouraging students to set
goals, monitor their progress, and use feedback to adjust their learning strategies can enhance the
effectiveness of teaching. This may involve incorporating metacognitive training into the curriculum to
help students develop self-regulatory skills.

Finally, the moderating role of learning anxiety highlights the need for educational
environments that support emotional well-being. Interventions aimed at reducing learning anxiety, such
as mindfulness practices or stress-reduction techniques, can enhance students' ability to engage with
feedback and improve their learning outcomes.

Conclusion

This study supports the hypothesis that teacher feedback significantly influences student
learning outcomes, both directly and indirectly, through the promotion of self-regulated learning and
the reduction of learning anxiety. The findings contribute to a more comprehensive understanding of
how feedback, self-regulation, and emotional factors interact to shape academic achievement. The study
underscores the need for educational practices that address both cognitive and emotional aspects of
learning, with the goal of creating supportive environments that maximize students' potential for
success. Future research could further explore the complex relationships between these variables,

particularly in diverse educational settings and with different student populations.
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