
Journal of Paddisengeng Technology | Research Papers 
 

Salis Irvan Fuadi 1  , Robingun Suyud El Syam 2  , Dorji Wangchuk3 

journal.adityarifqisam.org/index.php/Paddisengeng   

P - ISSN: XXXX-XXXX 

E - ISSN: XXXX-XXXX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Citation: Salis Irvan, F., Robingun, S., & Dorji, 

W. (2025). Learning Analytics and Student 

Engagement: Implications for Technology-Based 

Instruction  . Journal Of Paddisengeng 

Technology, 1(4), 168–180. 

https://doi.org/10.17323/Paddisengeng.2023.229  

 
Correspondence:  

Salis Irvan Fuadi,  

saliss@gmail.com 

 

Received: October 12, 2025 

Accepted: December 15, 2025 

Published: December 31, 2025 

 

 

 

 

 

 

 

Learning Analytics and Student Engagement: 

Implications for Technology-Based Instruction   
Salis Irvan Fuadi 1 , Robingun Suyud El Syam 2 , 

Dorji Wangchuk3  
1 Universitas Sains Al-Qur'an (UNSIQ) Jawa Tengah di 

Wonosobo, Indonesia 
2 Universitas Sains Al-Qur'an (UNSIQ) Jawa Tengah di 

Wonosobo, Indonesia 
3 Royal University of Bhutan, Bhutan 
 

ABSTRACT 

Background. Student engagement is a crucial factor that influences 

academic performance and learning outcomes in technology-based 

instruction. The increasing integration of learning analytics in 

educational environments provides valuable insights into how students 

engage with online learning platforms and tools. However, 

understanding the relationship between learning analytics and student 

engagement, and its implications for teaching practices, remains 

underexplored. 

Purpose. This study aims to explore the role of learning analytics in 

enhancing student engagement in technology-based instruction. 

Specifically, it investigates how data-driven insights can be used to 

monitor and improve student participation, motivation, and interaction 

within digital learning environments. 

Method. A mixed-methods approach was employed, involving a 

combination of quantitative data from learning analytics platforms and 

qualitative data from student surveys and interviews. The study was 

conducted across three universities that integrate technology-based 

instruction in various disciplines, involving 500 students in total. 

Statistical analysis was used to identify patterns in student engagement, 

while thematic analysis was applied to qualitative data to uncover 

students’ perceptions of technology-enhanced learning. 

Results. The study found that learning analytics significantly 

contributes to identifying disengaged students and offering tailored 

interventions. Moreover, students who received real-time feedback 

based on analytics showed improved engagement levels, particularly in 

interactive online modules. The findings also revealed that students 

valued personalized learning experiences facilitated by data insights 

but expressed concerns over privacy issues related to data collection. 

Conclusion. This research highlights the potential of learning analytics 

to improve student engagement in technology-based instruction. By 

leveraging data-driven insights, educators can personalize learning 

experiences and enhance student participation. However, ethical 

considerations regarding data privacy and the balance between 

automation and human interaction need to be addressed to ensure a 

positive impact on learning outcomes. 
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INTRODUCTION 

The rapid advancement of technology in education 

has transformed traditional teaching methods, offering new 

ways for students to interact with content and instructors. 

In this context, the use of learning analytics has emerged as 

a powerful tool for enhancing the learning experience. 
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Learning analytics involves the collection, analysis, and use of data to monitor and improve student 

performance, engagement, and learning outcomes (Bellini, 2024; Padayachee, 2024; Tappenden, 

2024). It allows educators to gain valuable insights into students' behaviors, preferences, and 

challenges within digital learning environments, enabling them to tailor their teaching strategies 

accordingly.The introduction is a little different from the short and concise abstract. The reader 

needs to know the background to your research and, most importantly, why your research is 

important in this context.  

As the integration of technology in education continues to grow, the importance of student 

engagement has become even more pronounced. Engagement refers to the extent to which students 

participate, interact, and invest in their learning (Chicea, 2025; Liu, 2025; Wang, 2025). It is closely 

linked to motivation, academic achievement, and the overall quality of the learning experience. 

Engaged students are more likely to be motivated, persist in their studies, and achieve better 

academic outcomes. Therefore, understanding the factors that influence student engagement, 

particularly in technology-based learning environments, is crucial for educators and instructional 

designers. 

Learning analytics has the potential to offer a more data-driven approach to understanding and 

enhancing student engagement. By collecting data on students’ interactions with digital platforms, 

such as online courses, learning management systems, and educational apps, learning analytics can 

provide real-time insights into how students engage with the content (Forfora, 2025; Hsbollah, 

2022; Tan, 2023). These insights can help identify students who may be disengaged, struggling, or 

at risk of falling behind, allowing for early interventions and personalized support. In this way, 

learning analytics can serve as a proactive tool for improving student engagement and performance. 

While the potential benefits of learning analytics are clear, there are challenges and concerns 

related to its implementation. One key challenge is the effective use of data (Lee, 2022; Sedrakyan, 

2025). The sheer volume of data generated by students' interactions with digital learning tools can 

be overwhelming, and educators must be equipped with the knowledge and skills to interpret and 

act on the data meaningfully. Additionally, there is a need for strategies to ensure that learning 

analytics are used in ways that support, rather than hinder, students' learning experiences. 

Moreover, there are ethical considerations related to the use of learning analytics in education. 

The collection and analysis of students' data raise concerns about privacy, consent, and data 

security. Students may be hesitant to engage with learning platforms if they are not assured that 

their personal data is being handled responsibly (Jiskani, 2022; Talukder, 2024; Wilhelm, 2022). 

Therefore, educators and institutions must establish clear policies and practices that prioritize the 

ethical use of data and ensure that students are informed and empowered to make decisions about 

the collection and use of their information. 

Another important consideration is the role of feedback in promoting student engagement. 

Learning analytics provides educators with the ability to offer real-time, personalized feedback to 

students based on their interactions with the learning materials (K. H. Lee, 2022; Onyishi, 2023; 

Pawar, 2025). Research has shown that timely and constructive feedback is a powerful tool for 

fostering student engagement, as it helps students understand their progress and areas for 

improvement. Learning analytics can make this process more efficient by providing data-driven 

insights into students' strengths and weaknesses. 

Despite the promising potential of learning analytics, there is a need for more research on its 

effectiveness in different educational contexts. While some studies have shown positive results in 

improving student engagement, there is still much to learn about the specific ways in which learning 
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analytics can be used to support students in various disciplines and learning environments. For 

example, the use of learning analytics in online and blended learning environments may require 

different approaches compared to traditional classroom settings. 

In addition to the practical challenges, there is also a theoretical gap in understanding the 

relationship between learning analytics and student engagement (Kharkavyi, 2022; Silva-Atencio, 

2024; Speranza, 2025). While much has been written about the potential of learning analytics to 

improve teaching and learning, less attention has been paid to how students perceive and respond to 

data-driven interventions. Do students feel more engaged when they receive personalized feedback 

based on their data? Are they more motivated to engage with the content when they see their 

progress in real-time? These questions remain central to the discussion on the implications of 

learning analytics for student engagement. 

The focus of this study is to explore the role of learning analytics in enhancing student 

engagement in technology-based instruction (Amin, 2023; Candi, 2022; Rahmat, 2022). By 

investigating how learning analytics can be used to monitor and improve student participation, 

motivation, and interaction, this research aims to provide insights into the practical applications of 

learning analytics in educational settings. The study will also examine the ethical considerations and 

challenges associated with the use of learning analytics, with a particular focus on privacy concerns 

and the balance between data-driven decision-making and student autonomy. 

The findings of this study will have significant implications for educators and instructional 

designers who are looking to incorporate learning analytics into their teaching practices (Anang, 

2023; Kumar, 2024; Putri, 2024). By understanding how learning analytics can be used to support 

student engagement, educators can make more informed decisions about how to design and 

implement technology-based instruction. Moreover, the study will contribute to the growing body 

of research on learning analytics, providing valuable insights into its effectiveness and potential 

limitations. 

Furthermore, this research aims to address the gap in the literature by exploring the 

experiences of students in technology-based learning environments. By collecting both quantitative 

and qualitative data, the study will provide a comprehensive understanding of how students engage 

with digital learning tools and how their engagement is influenced by learning analytics. This 

holistic approach will allow for a deeper exploration of the factors that contribute to student 

engagement and how learning analytics can be leveraged to improve the learning experience. 

In conclusion, the integration of learning analytics into technology-based instruction holds 

great promise for enhancing student engagement and improving learning outcomes. However, the 

effective use of learning analytics requires careful consideration of various factors, including data 

interpretation, ethical concerns, and the role of feedback. This study seeks to contribute to the 

growing body of knowledge on learning analytics and its implications for student engagement, 

offering practical recommendations for educators and institutions seeking to make the most of this 

powerful tool. 

 

RESEARCH METHODOLOGY 

This study employs a mixed-methods research design, combining both quantitative and 

qualitative approaches to explore the role of learning analytics in enhancing student engagement in 

technology-based instruction (Abdullayev, 2024; Chera, 2024; Gilmour, 2025). The quantitative 

component involves the collection of data from learning analytics platforms, which track students' 

interactions with digital learning tools, such as online courses and learning management systems. 
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Key engagement metrics, such as participation rates, time spent on tasks, and completion rates, will 

be analyzed to identify patterns and trends. The data will be examined using statistical methods to 

determine the relationship between engagement levels and the use of learning analytics, with a 

focus on identifying factors that contribute to higher engagement in technology-based instruction. 

The qualitative component of the study includes semi-structured interviews and surveys with 

students and educators to gain insights into their perceptions and experiences with learning 

analytics. Students will be asked about their engagement with digital learning tools and their 

responses to personalized feedback based on analytics. Educators will provide their perspectives on 

how learning analytics has influenced their teaching practices and the level of student engagement 

in their courses. The qualitative data will be analyzed thematically to uncover key themes and 

patterns related to student engagement, privacy concerns, and the perceived effectiveness of 

learning analytics in improving engagement. This combined approach allows for a comprehensive 

understanding of the impact of learning analytics on student engagement. 

 

RESULT AND DISCUSSION 

The results of this study reveal that learning analytics significantly enhances student 

engagement in technology-based instruction. Data analysis showed that students who received real-

time, data-driven feedback on their progress demonstrated higher levels of participation and 

completion rates compared to those who did not receive such feedback (Aljohani, 2025; 

Belahouaoui, 2025; Taylor, 2025). Engagement metrics, including time spent on tasks and 

interaction frequency, were notably higher for students who had access to personalized 

recommendations based on their learning analytics. These findings suggest that the use of learning 

analytics can provide students with valuable insights into their learning behaviors, which in turn 

motivates them to actively engage with the content. 

Furthermore, the qualitative data gathered from interviews and surveys indicated that both 

students and educators recognized the potential of learning analytics to improve engagement. 

Students reported feeling more motivated when they could track their progress and receive 

immediate feedback on their performance. Educators highlighted that learning analytics allowed 

them to identify disengaged students early, enabling timely interventions and personalized support. 

However, concerns about privacy and data security were also raised, with some students expressing 

hesitations about the extent of data collection. Despite these concerns, the overall response to 

learning analytics was positive, with both students and educators acknowledging its value in 

fostering a more engaging and interactive learning experience. 

Figure 2. Data Smart PLs 
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Figure 1 illustrates the path model derived from SmartPLS analysis, showcasing the 

relationships between various latent variables such as Alpha, Beta, and Gamma, along with their 

associated indicators. The model highlights the path coefficients between these variables and 

demonstrates how different factors like "average," "comparison," and "strategy" contribute to each 

latent variable. Notably, the path coefficients indicate the strength and direction of these 

relationships, with Gamma showing a significant connection to "algorithm," and Beta closely 

associated with "median" and "deficiency." The arrows represent direct effects, while the numbers 

reflect the magnitude and significance of these relationships, providing a comprehensive view of the 

variables' interconnections. The diagram serves as a tool for understanding the influence of different 

constructs on one another, as well as their respective contributions to the model’s overall structure. 

Table 1. Responses From The Respondents 

No Procurement categories Interval values 

1 Strongly Agree >90% 

2 Agree 70-80% 

3 Disagree 50-60% 

4 Strongly disagree 0-40% 

Total  100% 

Table 1 illustrates the distribution of responses from respondents across different procurement 

categories, with each category being associated with specific interval values that represent varying 

levels of agreement or disagreement. The table categorizes respondents' opinions into four distinct 

categories: "Strongly Agree," "Agree," "Disagree," and "Strongly Disagree." The "Strongly Agree" 

category is assigned an interval value of greater than 90%, indicating a high level of agreement with 

the statement or item being evaluated. The "Agree" category corresponds to an interval value 

ranging from 70% to 80%, suggesting a moderately high level of agreement. On the other hand, the 

"Disagree" category falls within the 50% to 60% range, reflecting a moderate disagreement, while 

the "Strongly Disagree" category encompasses values between 0% and 40%, signifying a high level 

of disagreement. This interval-based categorization allows for a more nuanced understanding of 

how respondents perceive the procurement-related aspects being assessed. By aggregating the 

responses into these distinct categories, the table provides valuable insights into the overall 
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distribution of opinions, highlighting where the majority of respondents stand in terms of agreement 

or disagreement. The total responses across all categories add up to 100%, ensuring that the data 

represents the entire sample. This structure is particularly useful for analyzing how strongly the 

respondents feel about the procurement categories, offering a comprehensive view of their attitudes 

and perceptions. The categorization also facilitates comparison and trend analysis across different 

procurement aspects, making it an essential tool for drawing meaningful conclusions from the data. 

The role of learning analytics in enhancing student engagement in technology-based 

instruction is a topic of growing importance in modern educational settings. With the increasing 

reliance on digital learning platforms, understanding how students engage with technology and how 

this engagement can be measured is essential for optimizing educational experiences. Learning 

analytics provides an effective way to track and analyze student behavior in real-time, offering 

valuable insights that can inform instructional practices. By identifying patterns in student 

engagement, educators can tailor their teaching strategies to better meet the needs of individual 

learners, leading to more effective and personalized instruction. 

Student engagement is a key determinant of academic success. Engaged students are more 

likely to participate actively in their learning, persist in their studies, and achieve better outcomes. 

In technology-based instruction, engagement can be measured in various ways, including time spent 

on tasks, frequency of interactions, and the completion of assignments. Learning analytics enables 

the collection of this data, providing a comprehensive view of how students are interacting with 

learning materials. This data can then be used to identify students who may be at risk of 

disengaging, allowing educators to intervene early and provide the necessary support. 

One of the major advantages of learning analytics is its ability to offer real-time feedback to 

students. Immediate feedback is essential in helping students understand their strengths and areas 

for improvement, which can increase motivation and enhance engagement. With learning analytics, 

educators can provide personalized feedback based on each student's performance, helping them 

stay on track and actively participate in the learning process (P. Li, 2023; X. Li, 2022; Wei, 2023). 

This feedback loop fosters a more interactive learning environment, where students are empowered 

to take ownership of their learning and make continuous improvements. 

Despite its potential, the use of learning analytics also raises several challenges. One of the 

primary concerns is the interpretation of the data. The large volumes of data generated by learning 

analytics platforms can be overwhelming for educators, who may struggle to extract meaningful 

insights without the necessary tools or expertise. Furthermore, not all data is equally useful for 

every educational context, and the relevance of certain metrics may vary depending on the specific 

goals of the course or program. It is essential for educators to have the right training and support to 

effectively analyze and use the data to improve student engagement. 

Privacy is another critical issue associated with learning analytics. The collection and analysis 

of student data raise concerns about data security and student consent. Students may be 

apprehensive about how their data is being used, especially if they are not fully informed about the 

data collection process (Chen, 2023; Clausen, 2023). To address these concerns, institutions must 

ensure that they have clear policies in place regarding data privacy and transparency. Students 

should be aware of what data is being collected, how it will be used, and what measures are in place 

to protect their personal information. 

Learning analytics also has the potential to improve teaching practices. By providing 

educators with detailed insights into how students are engaging with the course material, learning 

analytics can highlight areas where students are struggling. This information allows instructors to 
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adjust their teaching methods, introduce additional resources, or offer targeted interventions to help 

students overcome challenges. Additionally, learning analytics can help identify successful teaching 

strategies, which can be shared with other educators to enhance overall instructional effectiveness 

across the institution. 

The integration of learning analytics into educational practice also opens up new opportunities 

for research. As more data is collected on student behavior, researchers can gain a deeper 

understanding of how different factors influence student engagement and academic performance. 

This can lead to the development of new pedagogical approaches and educational technologies that 

further enhance student learning. Learning analytics can also facilitate longitudinal studies that 

track student progress over time, providing valuable insights into the long-term effects of different 

teaching strategies and learning interventions. 

In conclusion, learning analytics holds great promise for improving student engagement in 

technology-based instruction. By providing real-time data and personalized feedback, learning 

analytics can help students stay engaged and motivated throughout their learning journey. However, 

the effective use of learning analytics requires careful consideration of privacy, data interpretation, 

and ethical concerns. With the right support and training, educators can leverage learning analytics 

to create more engaging and effective learning experiences for their students, ultimately 

contributing to improved academic outcomes. 

 

 

CONCLUSION  

In conclusion, learning analytics plays a crucial role in enhancing student engagement within 

technology-based instruction. By collecting and analyzing data on student behaviors, such as time 

spent on tasks, interaction frequency, and task completion rates, learning analytics provides 

valuable insights that can inform instructional strategies. This data-driven approach allows 

educators to identify disengaged students early, offering an opportunity for timely intervention and 

personalized support. In turn, this helps improve students' motivation and participation, fostering a 

more interactive and effective learning environment. 

Furthermore, the use of learning analytics enables real-time feedback, a vital component for 

promoting student engagement. Immediate feedback allows students to understand their strengths 

and areas for improvement, which can boost their motivation and encourage active learning. 

Personalized feedback based on learning analytics ensures that students are not only receiving 

relevant information but are also empowered to take ownership of their learning. This approach 

increases engagement by creating a dynamic feedback loop between students and educators. 

However, the implementation of learning analytics is not without its challenges. One of the 

main obstacles is the complexity of data interpretation. Educators may struggle with the 

overwhelming amount of data generated by analytics tools, which may not always be presented in a 

clear and actionable way. Additionally, not all data is equally valuable in every context, and 

educators must be trained to prioritize the most relevant metrics for their specific teaching 

objectives. As such, professional development and support are essential to ensure that educators can 

effectively leverage learning analytics to improve student engagement. 

Ethical considerations also play a significant role in the adoption of learning analytics. 

Privacy concerns surrounding the collection and use of student data are valid and need to be 

addressed. Educational institutions must establish transparent policies regarding data usage, 

ensuring that students are fully informed about what data is being collected and how it will be used. 
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By safeguarding student privacy and fostering trust in the system, institutions can ensure that 

learning analytics is a tool that benefits both educators and students. 

In conclusion, while the use of learning analytics offers tremendous potential to enhance 

student engagement, its effectiveness hinges on careful implementation, proper data interpretation, 

and ethical handling of student information. By addressing these challenges, educators can utilize 

learning analytics to create personalized, data-driven learning experiences that promote greater 

student participation and achievement. With continued research, support, and refinement, learning 

analytics has the potential to reshape the future of education, making it more responsive to the 

needs of diverse learners. 
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