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ABSTRACT

Given the increasing use of learning analytics in higher education and its role in
improving the learning process, this study aimed to systematically review the
theoretical foundations of learning analytics interventions in higher education.
This systematic review involved searching relevant keywords in domestic and
foreign databases such as the Scientific Information Database, ERIC, Scopus,
etc., to examine articles published from 2017 onwards. Fifty-four articles relevant
to the research topic were selected and reviewed. The research findings showed
that learning analytics interventions are conducted with various goals, including
improving academic performance, increasing student participation and
interaction, and improving teaching quality. In these interventions, vatious types
of data are used, such as learning activity data (such as login history and grades)
and student characteristic data (such as age and gender). Intervention methods
are also diverse and include providing personalized feedback and
recommendations, designing adaptive educational content, and using
gamification elements. The results of these interventions have generally been
positive, leading to improved academic performance, increased student
participation and interaction, and improved teaching quality. However, the
implementation of learning analytics also faces challenges such as maintaining
data privacy and resistance to change. Ultimately, given the high potential of
learning analytics in improving the higher education process, it is suggested that
educational institutions benefit from this technology to enhance the quality of
education with careful planning and attention to existing challenges.
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Introduction

Higher education is currently undergoing a significant transformation, fueled by
the data-driven nature of big data and learning analytics. Learning analytics, an
emerging field, focuses on collecting, analyzing, and reporting student data to
gain insights into learning behaviors and optimize educational environments.
This approach offers numerous benefits, including the ability to predict student
performance, personalize learning experiences, and improve teaching practices.

Learning analytics interventions, a key aspect of this field, involve utilizing
data-driven insights to design and implement targeted actions aimed at
enhancing the learning process. These interventions can take various forms,
including personalized feedback, adaptive content delivery, and tailored support
systems.

Despite the potential of learning analytics to transform higher education, its
implementation is not without challenges. Issues such as ethical considerations
regarding data privacy, the need for institutional support, and faculty readiness
require careful attention. This study aimed to address the need for a
comprehensive understanding of learning analytics interventions in higher
education by systematically reviewing existing literature to identify trends,
challenges, and opportunities for effective implementation.

Research Question(s)

1 .What are the goals of learning analytics interventions in higher education?

2 .What data are used in learning analytics, and how are they utilized?

3 .How are learning analytics interventions implemented in teaching and
learning?

4 What are the outcomes of learning analytics interventions in higher education?
5. What are the challenges associated with learning analytics interventions in
higher education?

Literature Review

Recent research has demonstrated the positive impact of learning analytics
interventions on student learning and engagement. Ezin & Yilmaz (2023) found
that providing learning analytics feedback to students in a mobile learning
environment significantly improved their self-regulated learning skills and
academic achievement. Similarly, Yilmaz & Yilmaz (2022) showed that
personalized metacognitive feedback based on learning analytics enhanced
student participation in online learning. Ustun et al. (2023) also found that
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learning analytics interventions were effective in promoting self-regulated
learning in flipped classrooms. Cafias & Vinuesa (2024) further confirmed the
positive impact of learning analytics interventions on student learning outcomes.

Methodology

This study employed a systematic review methodology to examine the
theoretical foundations of learning analytics interventions in higher education.
A comprehensive search was conducted across various scientific databases,
including both domestic and international resources. Domestic databases
included the Scientific Information Database, the Humanities Research Center,
Civilica, Magiran, and Noormags. International databases included ERIC,
Scopus, Science Direct, Sage, and Taylor & Francis. The search focused on
articles published from 2017 onwards using keywords such as "learning
analytics,”" "learning analytics in higher education," and "learning analytics
interventions," along with their English equivalents. After screening abstracts
and applying inclusion criteria, relevant articles underwent a detailed review and
coding process to extract and synthesize key findings.

Results

Learning analytics interventions in higher education were conducted with a
variety of goals, including improving student academic performance, increasing
student engagement and interaction, and enhancing teaching quality. Yildirim &
Gilbahar (2022), for example, aimed to improve students' final performance by
analyzing their engagement data in online learning environments and personal
factors like technical skills and self-regulation readiness. Another common goal
was improving teaching and learning processes, as highlighted by Akazaki et al.
(2023) and Yilmaz & Yilmaz (2020). Providing personalized feedback and
recommendations to students was also a key objective, exemplified by Hegde et
al. (2022), who focused on helping students improve their programming skills.
Personalizing learning and fostering self-regulated learning among students were
other important goals identified in the literature.

Learning analytics interventions utilized a wide range of data, broadly
categorized as learning activity data and student characteristic data. Learning
activity data captured student interactions with systems and resources, including
login history, time spent on materials, video views, assignment grades, and online
discussion participation. Student characteristic data provided information on
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students' backgrounds, personalities, and learning styles, such as age, gender,
major, academic history, motivation, confidence, and learning preferences.

Learning analytics interventions employed diverse methods, including
personalized feedback through emails, messages, dashboards, and
recommendations for course selection and resources. Personalized learning
content was designed and delivered through learning management systems,
adaptive systems, and intelligent systems. Learning analytics also identified at-
risk students and provided support. Gamification elements like points, badges,
and leaderboards were used to increase motivation and engagement.

Learning analytics interventions were found to significantly improve
academic performance, increasing grades, reducing dropout rates, and
improving graduation rates. They also enhanced student participation and
engagement in class activities and boosted motivation and satisfaction. Learning
analytics contributed to teaching quality by identifying areas for improvement
and designing more effective content. It also supported better decision-making
by providing valuable information to instructors and administrators.

Implementing learning analytics posed various challenges, categorized as
technical, pedagogical, ethical and social, and financial and organizational.
Technical challenges involved data collection, storage, integration, and privacy.
Pedagogical challenges included limitations in understanding and interpreting
data, resistance to change, and lack of training. Ethical and social challenges
encompassed concerns about privacy, potential discrimination, and bias.
Financial and organizational challenges included high implementation costs,
limited resources, and a lack of coordination.

Conclusion
This study highlighted the transformative potential of learning analytics in higher
education. By analyzing learning data, institutions gained valuable insights into
student behavior and performance, leading to improved learning processes,
increased student success, and optimized resources. The research revealed the
diverse goals of learning analytics interventions, ranging from enhancing
academic performance and engagement to improving teaching quality and
decision-making.

Furthermore, the study identified the wide range of data used in learning
analytics interventions, including learning activity data and student characteristic
data. This data diversity allowed for a comprehensive understanding of student
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learning, enabling educators to better address individual needs and provide more
effective support.

However, the implementation of learning analytics was not without
challenges. Technical, pedagogical, ethical, social, financial, and organizational
challenges needed to be addressed for successful integration. Overcoming these
challenges required institutional support, faculty training, and careful
consideration of ethical implications.

Despite these challenges, learning analytics offered a powerful tool for
improving higher education. Future research should focus on evaluating the
effectiveness of various learning analytics interventions across different
educational contexts and developing user-friendly systems to facilitate wider
adoption. By addressing the identified challenges and harnessing the potential of
learning analytics, educational institutions can create more engaging,
personalized, and effective learning experiences for students.
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