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Abstract

The purpose of this study was to examine the impact of higher education dimensions based on educational neuroscience on
students' metacognitive strategies. The research methodology, in terms of purpose, was fundamental-applied; in terms of
data type, it followed a mixed-methods (qualitative-quantitative) exploratory approach; in terms of data collection time
frame, it was cross-sectional; and in terms of data collection method and research nature, it utilized grounded theory in the
qualitative phase and a descriptive-survey approach in the quantitative phase. In this study, a non-random purposive sampling
method was used to select interviewees. Furthermore, the results of the KMO test indicated that the sample size was sufficient
for conducting statistical tests such as exploratory factor analysis. Overall, the sampling method in this study was stratified
random sampling (with strata based on academic levels). Metacognitive strategies refer to individuals' ability to monitor,
regulate, and control their cognitive processes. These skills include self-regulation, planning, progress monitoring, and
performance evaluation, playing a crucial role in academic success and lifelong learning. Research findings have
demonstrated that higher education management with an educational neuroscience approach has a significantly stronger
impact on metacognitive strategies compared to cognitive strategies. The application of educational neuroscience has an
exceptional effect on enhancing metacognitive skills. These skills are essential for students as they enable them to learn
independently and effectively, overcome challenges, and continuously improve their performance. The study's results
emphasize that higher education management with an educational neuroscience approach significantly improves cognitive
and, particularly, metacognitive strategies. This highlights the importance of implementing neuroscience principles in
educational design and management to enhance learning quality and foster self-regulation skills.
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Extended Abstract
Introduction

Higher education plays a pivotal role in shaping students' cognitive and metacognitive abilities, equipping
them with the necessary skills for lifelong learning and academic success. In recent years, educational
neuroscience has emerged as a significant interdisciplinary field, integrating cognitive science, psychology,
and neuroscience to optimize learning processes. Research has indicated that the human brain is highly plastic
and capable of structural and functional modifications based on educational experiences (Luk &
Christodoulou, 2024). This plasticity forms the basis of modern educational interventions aimed at enhancing
students' self-regulation, cognitive flexibility, and problem-solving skills.

Educational neuroscience provides valuable insights into the relationship between neural processes and
learning strategies, emphasizing the importance of active engagement, reflective processing, and contextual
learning in improving students’ cognitive development (Kaygisiz, 2022). The integration of neuroscience
principles into higher education management is considered a transformative approach to fostering
metacognitive strategies among students. Metacognition refers to individuals' ability to monitor, regulate, and
control their cognitive processes, including skills such as planning, self-regulation, monitoring progress, and
evaluating performance (Shafaei et al., 2024). These skills are essential for independent learning and adaptive
problem-solving in various educational contexts.

Previous studies have highlighted that higher education management incorporating neuroscience principles
has a more pronounced impact on metacognitive strategies compared to traditional educational approaches
(Huang et al., 2024). Neuroscience-informed teaching strategies, such as brain-based learning, multisensory
engagement, and scaffolded instruction, contribute to the enhancement of students' self-directed learning
abilities (Sousa, 2024). Furthermore, findings suggest that applying neuroscience concepts in education helps
students develop deeper conceptual understanding, improve memory retention, and strengthen cognitive
control mechanisms (Taheri, 2024; Zhang & He, 2024). Despite the increasing recognition of neuroscience
in education, empirical research on its direct effects on metacognitive strategy development remains limited.
The present study aims to examine the impact of higher education management dimensions based on
educational neuroscience on students’ metacognitive strategies. By analyzing how neuroscience-informed
educational practices influence students' self-regulatory abilities and cognitive monitoring skills, this research
seeks to provide a framework for optimizing learning experiences in higher education institutions.

Methods and Materials

The study adopted a mixed-methods exploratory design, combining qualitative and quantitative approaches.
The research was fundamental-applied in purpose, utilizing a cross-sectional data collection framework. In the
qualitative phase, a grounded theory approach was employed to explore key themes related to neuroscience-
based education, while the quantitative phase followed a descriptive-survey methodology.
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A non-random purposive sampling method was used to select interviewees for the qualitative phase, ensuring
that participants had relevant expertise in neuroscience-based education. The KMO test confirmed the
adequacy of the sample size for conducting statistical tests such as exploratory factor analysis. Overall,
stratified random sampling was implemented in the quantitative phase, with strata defined based on academic
levels.

Data collection involved both document analysis and fieldwork. The qualitative data were obtained through
semi-structured interviews with educational experts, and the thematic analysis was conducted using open,
axial, and selective coding techniques. For the quantitative phase, data were collected using researcher-
designed questionnaires measuring the dimensions of higher education management based on educational
neuroscience and metacognitive strategies. The instruments were validated through exploratory and
confirmatory factor analyses, and data were analyzed using structural equation modeling.

Findings

The findings indicate that higher education management based on educational neuroscience has a statistically
significant impact on students’ metacognitive strategies. The results of the structural equation modeling
demonstrated that 80% of the variance in metacognitive strategies was explained by neuroscience-informed
educational management, highlighting a strong predictive relationship.

Among the metacognitive strategy dimensions, "self-monitoring and control* exhibited the highest mean score
(3.95), followed by "planning and goal setting” (3.75) and "self-regulation™ (3.73). "Cognitive organization"
had the lowest mean score (3.48), suggesting that students might require additional support in structuring and
synthesizing information effectively.

Confirmatory factor analysis results further revealed that "educational planning and instructional design™ had
the highest factor loading (B =0.847, t = 44.60), underscoring its central role in shaping students' metacognitive
skills. "Faculty professional development" (B =0.904, t = 71.67) and "learning environment optimization" (8
= 0.903, t = 72.18) were also significant contributors to metacognitive enhancement. Conversely, "student
support services" had a relatively lower impact, suggesting that direct instructional interventions had a more
substantial influence on students' metacognitive growth.

The Kolmogorov-Smirnov test confirmed the normal distribution of data, and the Bartlett test indicated that
the dataset was suitable for factor analysis. The R2 value for the structural model was 0.894, reinforcing the
strong explanatory power of neuroscience-based educational strategies in predicting metacognitive
development.

Discussion and Conclusion

The study underscores the critical role of neuroscience-based educational management in fostering
metacognitive strategies among university students. The significant impact of neuroscience-informed
instructional design and faculty training highlights the necessity of integrating cognitive and neuroscientific
principles into higher education policies and teaching methodologies. By aligning educational practices with
neuroscience research, institutions can enhance students' ability to regulate their learning, monitor their
cognitive processes, and develop lifelong learning skills.

One of the key implications of this study is the need for targeted professional development programs for
educators. Since faculty professional development emerged as a significant factor in metacognitive
enhancement, universities should invest in training initiatives that equip instructors with neuroscience-based
teaching methodologies. By doing so, educators can implement instructional strategies that promote active
engagement, critical thinking, and self-regulated learning among students.

The study also highlights the importance of creating enriched learning environments that support
metacognitive growth. Interactive and experiential learning approaches, such as problem-based learning,
collaborative inquiry, and reflective practice, can significantly enhance students' self-monitoring and cognitive
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control abilities. Additionally, personalized feedback and formative assessments should be integrated into
coursework to encourage metacognitive reflection and iterative learning.

Although the study demonstrates the effectiveness of neuroscience-based educational management, further
research is needed to explore its long-term impact on academic achievement and cognitive development.
Future studies should examine the role of individual differences, such as cognitive styles, motivation, and prior
knowledge, in moderating the effects of neuroscience-informed learning strategies. Additionally, longitudinal
research designs can provide deeper insights into how metacognitive skills evolve over time under
neuroscience-based educational interventions.

In conclusion, the findings reinforce the value of integrating neuroscience principles into higher education
management as a means to enhance students’ metacognitive strategies. By adopting neuroscience-informed
approaches to curriculum design, faculty training, and learning environment optimization, universities can
cultivate independent, self-regulated learners who are well-equipped for academic and professional success.
The study highlights the transformative potential of neuroscience-based education in fostering deeper learning,
adaptive problem-solving, and sustained cognitive growth in higher education settings.
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