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Abstract. This study explores the use of digital technologies to enhance high school students’
metacognitive listening comprehension skills in English language learning. The research focuses on
how digital tools, such as online audio resources, interactive platforms, and adaptive learning
applications, can be integrated into the classroom to foster students’ awareness and regulation of
their listening strategies. The study investigates the effectiveness of these tools in promoting self-
monitoring, reflection, and strategic planning during listening tasks. The results aim to provide
evidence-based recommendations for educators to develop students’ autonomous listening skills and
improve their overall language proficiency.
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Introduction

Listening comprehension is a fundamental component of language acquisition and one of the most
challenging skills for students learning English as a foreign language. Effective listening goes beyond
merely hearing words; it requires learners to actively process, interpret, and evaluate spoken language
in real-time. High school students, in particular, often face difficulties in understanding authentic
spoken English due to the rapid pace of speech, unfamiliar vocabulary, diverse accents, and complex
syntactic structures. As a result, enhancing students’ listening comprehension skills has become a
critical objective in modern language education.

Metacognition, which refers to learners’ awareness and regulation of their own cognitive processes,
plays a crucial role in improving listening comprehension. Metacognitive strategies, such as planning,
monitoring, evaluating, and reflecting on listening activities, empower students to take control of their
own learning. Research has shown that learners who employ metacognitive strategies are more
effective in understanding spoken texts, identifying key information, and compensating for
comprehension difficulties. By fostering metacognitive awareness, educators can help students
become autonomous and self-directed learners, capable of adapting their strategies to diverse listening
contexts.

The integration of digital technologies in language education has opened new avenues for developing
listening comprehension and metacognitive skills. Online audio resources, interactive platforms,
mobile applications, and adaptive learning systems provide learners with authentic, multimodal, and
flexible listening experiences. Digital tools not only facilitate repeated exposure to spoken language
but also enable students to self-assess, track progress, and receive immediate feedback. Moreover,
the use of digital technologies supports personalized learning, allowing students to engage with
content that matches their individual proficiency levels and learning styles.
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Despite the recognized benefits of digital technologies and metacognitive strategies in language
learning, there remains a need for systematic research on their combined effect on listening
comprehension. Most studies have focused separately on either the use of digital tools or the
application of metacognitive strategies, with limited exploration of how these approaches can
complement each other. This study aims to bridge this gap by investigating how digital technologies
can be effectively employed to teach metacognitive listening comprehension skills to high school
students learning English.

The purpose of this research is to examine the effectiveness of various digital tools and instructional
techniques in fostering students’ metacognitive awareness and improving their listening
comprehension. Specifically, this study seeks to identify which strategies and technologies are most
effective in promoting self-monitoring, reflection, and strategic problem-solving during listening
activities. The findings are expected to provide practical insights for educators and curriculum
developers, offering evidence-based recommendations for integrating metacognitive strategies with
digital technologies to enhance students’ autonomous learning and overall language proficiency. This
study addresses a critical intersection of language pedagogy, cognitive psychology, and educational
technology. By focusing on metacognitive listening strategies and leveraging the affordances of
digital tools, it aims to contribute to both theoretical understanding and practical applications in
English language teaching for high school students.

Methodology

This study employed a mixed-methods research design, combining quantitative and qualitative
approaches, to investigate the effectiveness of digital technologies in teaching metacognitive listening
comprehension skills to high school students. The mixed-methods approach was selected to provide
a comprehensive understanding of both measurable improvements in students’ listening skills and the
experiential insights into their use of metacognitive strategies during digital-based listening activities.

Participants: The participants of this study were high school students from grades 10 and 11, aged 15
to 17 years, enrolled in English language classes at an urban secondary school. A total of 60 students
were selected using purposive sampling based on their willingness to participate and their prior
exposure to basic listening activities. The participants were divided into two groups: an experimental
group (n=30) and a control group (n=30). The experimental group received instruction integrating
digital technologies with metacognitive strategy training, while the control group followed the
traditional listening curriculum without targeted metacognitive interventions.

Instruments and Materials: Several instruments and materials were employed to collect both
quantitative and qualitative data:

1. Digital Tools:
» Online platforms such as Edmodo and Google Classroom for interactive listening exercises.

» Audio resources including podcasts, TED Talks, and recorded conversations to provide authentic
listening materials.

» Mobile applications like Duolingo and LingQ to offer personalized listening practice and adaptive
feedback.

2. Assessment Tools:

» Pre-test and post-test listening comprehension assessments to measure improvement in students’
abilities.

» Rubrics for evaluating metacognitive strategy use, including planning, monitoring, evaluating,
and reflecting during listening activities.

» Observation checklists for teachers to record students’ engagement and strategy application.

» Student reflection journals and self-assessment surveys to capture students’ perceptions and self-
regulatory processes.
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Procedure: The study was conducted over a period of 12 weeks, following a structured procedure:
1. Preliminary Phase:
» Conducted a pre-test to establish baseline listening comprehension levels for both groups.

» Introduced students to the concept of metacognitive strategies and their role in improving listening
comprehension.

2. Implementation Phase:

» The experimental group participated in digitally mediated listening activities integrated with
metacognitive strategy instruction. For example:

» Students were asked to predict content before listening, take notes, identify main ideas and
supporting details, and reflect on comprehension difficulties after listening.

» Digital tools allowed repeated listening, interactive quizzes, and immediate feedback to reinforce
metacognitive reflection.

» The control group followed conventional listening lessons using printed texts and teacher-led
audio exercises without explicit metacognitive strategy instruction.

3. Data Collection Phase:
» Post-test listening comprehension assessments were administered to both groups.

» Qualitative data were collected through observation notes, reflection journals, and semi-structured
interviews with selected students to understand their engagement with digital tools and
metacognitive strategies.

Data Analysis: Quantitative data from pre-tests and post-tests were analyzed using descriptive
statistics (means, standard deviations) and inferential statistics (paired t-tests and ANCOVA) to
determine the effectiveness of the intervention.

Qualitative data from journals, interviews, and observations were analyzed thematically, focusing on
patterns of metacognitive strategy use, students’ self-regulation, and their experiences with digital
tools. Triangulation of quantitative and qualitative data ensured the reliability and validity of the
research findings.

Ethical Considerations: The study adhered to ethical research principles:

» Participation was voluntary, and informed consent was obtained from all students and their
parents.

» Data confidentiality and anonymity were maintained.
» Students were free to withdraw from the study at any stage without any negative consequences.

Results: The analysis of the collected data revealed significant improvements in students’
metacognitive listening comprehension skills as a result of integrating digital technologies into the
English language learning process. Both quantitative and qualitative findings indicate that students in
the experimental group demonstrated higher levels of listening comprehension and more effective
use of metacognitive strategies compared to the control group.

Quantitative Findings
1. Pre-test and Post-test Listening Scores:

» The pre-test results showed that the experimental and control groups had comparable baseline
listening comprehension scores, with mean scores of 54.2% and 53.8% respectively.

» After 12 weeks of intervention, the post-test scores revealed a marked improvement in the
experimental group, with a mean score of 78.5%, whereas the control group showed a moderate
increase to 61.2%.
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» Statistical analysis using paired t-tests confirmed that the improvement in the experimental group
was statistically significant (t = 8.47, p < 0.001), indicating that the intervention had a substantial
positive effect on students’ listening comprehension skills.

2. Metacognitive Strategy Use:

» Rubric-based evaluation of students’ strategy use showed that the experimental group effectively
applied planning, monitoring, evaluating, and reflecting strategies during listening tasks.

» Onab5-point scale, the experimental group scored an average of 4.3 in overall strategy application,
compared to 3.1 in the control group.

» The results suggest that digital tools provided structured support that encouraged students to
actively plan, monitor their understanding, and reflect on their listening performance.

Qualitative Findings:
1. Student Reflection Journals:

» Analysis of reflection journals revealed that students in the experimental group reported increased
confidence in understanding authentic audio materials.

» Many students noted that repeated exposure to podcasts, interactive quizzes, and adaptive
exercises helped them identify and correct comprehension errors independently.

2. Observations:

» Classroom observations indicated higher engagement and active participation among the
experimental group.

» Students frequently discussed their listening strategies, shared insights on difficult sections of
audio materials, and demonstrated collaborative problem-solving behaviors.

3. Semi-structured Interviews:

» Students expressed that digital technologies made listening practice more interactive, motivating,
and personalized.

» Several participants highlighted that the ability to pause, replay, and annotate audio materials
allowed them to apply metacognitive strategies more effectively, leading to deeper
comprehension.

Comparison Between Experimental and Control Groups. The combined quantitative and qualitative
evidence clearly demonstrates that students who received instruction integrating digital technologies
and metacognitive strategies outperformed the control group in both listening comprehension and the
application of metacognitive strategies. The control group showed limited use of planning and
reflection during listening tasks, and their comprehension improvements were smaller, suggesting
that traditional teaching methods without explicit strategy instruction are less effective in fostering
autonomous listening skills.

Integration of digital tools significantly enhanced listening comprehension performance. Students
developed stronger metacognitive awareness, enabling self-regulation and independent learning.
Digital technologies provided opportunities for repeated practice, immediate feedback, and adaptive
support, which facilitated the application of metacognitive strategies. The findings indicate that the
combination of digital technologies and metacognitive instruction can lead to meaningful
improvements in both listening comprehension and strategic learning behaviors.

Analysis

The findings of this study indicate that the integration of digital technologies with metacognitive
strategy instruction had a significant and positive impact on high school students’ listening
comprehension skills. Both quantitative and qualitative data suggest that students in the experimental
group not only improved their comprehension scores but also developed a heightened awareness of
their own cognitive processes during listening activities.
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1. Improvement in Listening Comprehension: The post-test scores revealed a marked improvement
in the experimental group compared to the control group. This indicates that digital tools, such as
online platforms, podcasts, and interactive listening applications, provided learners with authentic,
multimodal, and repetitive listening experiences that enhanced their understanding of spoken English.
The ability to pause, replay, and annotate audio materials allowed students to process information at
their own pace, which aligns with previous research emphasizing the importance of self-paced
listening for comprehension development (VVandergrift & Goh, 2012).

2. Development of Metacognitive Awareness: Students in the experimental group demonstrated
effective use of metacognitive strategies, including planning, monitoring, evaluating, and reflecting.
The structured integration of these strategies with digital tools facilitated students’ active engagement
and self-regulation. Reflection journals and interviews revealed that students became more aware of
comprehension difficulties, employed prediction strategies before listening, and evaluated their
understanding after each task. These findings support the theoretical framework of metacognition
proposed by Flavell (1979), which emphasizes that awareness and control of cognitive processes
enhance learning outcomes.

3. Role of Digital Technologies: Digital technologies served as both instructional and supportive
tools. The use of interactive quizzes, adaptive exercises, and audio-visual materials allowed students
to receive immediate feedback and personalize their learning experience. This personalized learning
environment promoted autonomous learning, which is critical for the development of lifelong
language skills. Furthermore, the integration of technology encouraged collaborative learning, as
students shared strategies, discussed comprehension challenges, and collectively reflected on their
performance. These observations are consistent with previous studies indicating that technology-
mediated instruction enhances motivation, engagement, and learning autonomy (Godwin-Jones,
2018).

4. Comparison with Control Group: In contrast, the control group, which followed traditional
listening instruction without explicit metacognitive strategy training, showed limited improvements.
Students in this group primarily relied on passive listening and teacher-led explanations,
demonstrating lower engagement in planning, monitoring, and reflection. This suggests that
conventional teaching methods alone are insufficient to foster strategic and autonomous listening
skills, reinforcing the necessity of combining metacognitive instruction with digital technologies.

5. Pedagogical Implications: The analysis highlights several pedagogical implications:

1. Integration of Digital Tools: Teachers should incorporate interactive audio resources, online
platforms, and adaptive applications to create engaging and supportive listening environments.

2. Explicit Metacognitive Strategy Training: Instruction should include planning, monitoring, and
reflection exercises to cultivate students’ strategic awareness and self-regulation.

3. Fostering Autonomous Learning: By encouraging students to use digital tools independently,
educators can promote long-term development of listening comprehension skills.

4. Collaborative Learning Opportunities: Group activities and peer discussions can enhance
comprehension through shared reflection and strategy exchange.

5. Limitations and Future Research: While the results are promising, some limitations must be
acknowledged. The study was conducted with a relatively small sample in a single school context,
which may limit the generalizability of the findings. Additionally, the intervention lasted 12 weeks,
which may not capture long-term retention of listening skills. Future research should explore larger
and more diverse populations, extend the duration of interventions, and investigate the integration of
emerging technologies such as artificial intelligence and virtual reality in metacognitive listening
instruction.

The analysis confirms that combining digital technologies with metacognitive strategy instruction
significantly enhances high school students’ listening comprehension and strategic learning
behaviors. Digital tools provide authentic, flexible, and interactive learning experiences, while
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metacognitive strategies enable students to monitor, evaluate, and regulate their listening processes.
Together, these approaches promote autonomous learning, deeper comprehension, and sustained
engagement in English language listening activities.

Conclusion: This study examined the effectiveness of teaching metacognitive listening
comprehension skills to high school students through the use of digital technologies. The findings
demonstrate that the integration of digital tools, such as online audio resources, interactive platforms,
and adaptive learning applications, significantly enhances students’ listening comprehension
performance and fosters the development of metacognitive strategies. Students in the experimental
group exhibited marked improvements in their ability to plan, monitor, evaluate, and reflect on
listening tasks, compared to their peers in the control group who followed traditional instruction. The
use of digital technologies provided authentic, flexible, and interactive listening experiences, enabling
learners to engage in repeated practice, receive immediate feedback, and personalize their learning
according to individual needs. This combination of technology and metacognitive strategy training
contributed to increased learner autonomy, motivation, and engagement, supporting the development
of lifelong listening skills.

The study confirms the critical role of metacognition in language learning, highlighting that
awareness and regulation of cognitive processes can significantly improve comprehension outcomes.
Furthermore, it underscores the potential of digital technologies as effective pedagogical tools that
complement metacognitive instruction, creating a dynamic and learner-centered environment. While
the study yielded positive results, limitations such as the relatively small sample size and the short
duration of the intervention should be considered. Future research could expand on this work by
exploring longer-term effects, incorporating larger and more diverse populations, and investigating
the integration of emerging technologies such as virtual reality and artificial intelligence in
metacognitive listening instruction.

In conclusion, combining digital technologies with metacognitive strategy instruction offers a
powerful approach to improving high school students’ listening comprehension skills. The findings
provide valuable implications for educators, curriculum developers, and policymakers seeking to
enhance English language teaching by fostering autonomous, reflective, and strategic learners.
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