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INTRODUCTION 

The implementation of Learning Management Systems (LMS) based on Learning Analytics (LA) in 

higher education holds significant potential to enhance students' academic performance. LMS platforms 

like Moodle and other supportive systems are now equipped with advanced analytics capabilities, 

allowing for the real-time collection and analysis of student activity data (Duch & George, 2024). 

Learning analytics provide deep insights into student learning patterns, help identify those at risk of 

falling behind, and offer timely interventions (de Oliveira et al., 2021; Wiley, 2023). 

For instance, the "Data Insights for Student Learning and Support" project at UNSW utilizes 

data from various sources to create machine learning-based learning models that assist educators in 

monitoring and supporting students' academic progress (Honson et al., 2024). Another advantage of LA 

is its ability to support the development of self-regulated learning (SRL) skills among students. Studies 

show that AI-based automated feedback systems can enhance students' ability to manage their own 

learning processes, leading to improved academic performance (Sung-Hee Jin et al., 2023; Ifenthaler et 

al., 2023). For example, AI applications can help students set learning goals, provide action plans, and 

offer study tips based on historical data and current performance profiles (Jin et al., 2023). 

However, the implementation of LA in higher education also faces challenges. Organizational 

and political factors often hinder the effective deployment of these systems. Collaboration among 
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various stakeholders within educational institutions is crucial to ensure that these systems function well 

and provide maximum benefits. Furthermore, studies indicate that the utilization of LA can vary 

depending on how the system is used. More granular and detailed data can provide more specific and 

useful insights but also require rich course design and diverse use of LMS features (Romsi et al., 2024). 

Therefore, the quality and quantity of the data collected and its usage significantly determine the 

effectiveness of LA in improving student learning outcomes (De Laet et al., 2020). 

Learning analytics within LMS platforms monitor various aspects of student behavior and 

engagement. For instance, detailed analysis of student interactions with course materials, such as time 

spent on readings or participation in discussion forums, allows educators to identify patterns and 

intervene when necessary. According to a study, active participation in discussion forums is strongly 

correlated with higher course completion rates, although not necessarily with higher final grades 

(Macfadyen & Dawson, 2010). 

Learning analytics also facilitates personalized learning experiences. Adaptive e-learning 

environments tailor instructional content to individual learning styles, significantly enhancing student 

engagement and learning outcomes (Gligorea et al., 2023). These personalized approaches ensure that 

educational resources are aligned with students' unique needs, promoting more effective learning. 

Despite the benefits, there are notable challenges in implementing learning analytics. One primary 

concern is the ethical use of student data. Ensuring data privacy and addressing the potential for bias in 

data interpretation are critical issues that institutions must navigate (Nur et al., 2024). 

Furthermore, the efficacy of learning analytics depends heavily on the quality and granularity 

of the data collected. Richer, more detailed course designs that integrate various LMS features provide 

more valuable insights. Conversely, simplistic LMS usage yields less meaningful data, limiting the 

potential benefits of learning analytics (Sharif & Atif, 2024). 

Additionally, the adoption of learning analytics often lacks active participation from students 

and faculty, who are typically the subjects of the data collection. This disconnect can lead to resistance 

and skepticism about the system's effectiveness. Therefore, involving all stakeholders in the 

development and implementation processes is crucial for the successful integration of learning analytics 

(Tsai et al., 2020). Institutions have begun leveraging learning analytics to enhance student support 

services. For instance, dashboards that visualize student progress and engagement metrics help 

instructors quickly identify students who may need additional assistance. Effective dashboards balance 

informative content with user-friendly design, avoiding cognitive overload that can hinder decision-

making (Tufte, 2001). 

The future of learning analytics in higher education looks promising as technology continues 

to evolve. Innovations such as real-time analytics and AI-driven adaptive learning platforms are set to 

further personalize and optimize the educational experience. These advancements will likely provide 

deeper insights into student learning behaviors, enabling more proactive and targeted interventions 

(Munagandla et al., 2024). 

In conclusion, LMS platforms powered by learning analytics offer substantial benefits for 

enhancing student engagement and academic performance. However, to fully realize these benefits, 

institutions must address ethical considerations, ensure high-quality data collection, and actively 

involve all educational stakeholders in the process. 

RESEARCH METHODS 

Research Approach 

The study will adopt a qualitative research approach to provide an in-depth understanding of how LMS 

with LA features is used. 
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Research Participants 

This study involves 47 students from the Faculty of Teacher Training and Education, specifically from 

the Department of Physics Education, who have utilized LMS with LA features as a learning medium. 

Research Instruments 

Data for this research were gathered through questionnaires, interviews, and observations. The 

questionnaire distributed to students consists of specific inquiries, including 4 questions related to their 

frequency of accessing the LMS during the learning process. Interviews will be conducted with students 

to gather their experiences, perceptions, and attitudes toward LMS as a learning medium. Observations 

will be made to identify the actual use of LMS in teaching and learning activities. 

Data Collection 

Data for this study were collected using questionnaires, interviews, and observations. The survey 

administered to students includes targeted questions, notably four items regarding their LMS usage 
frequency. Student interviews will delve into their experiences, perceptions, and attitudes regarding the 

LMS as an educational tool. Observations will be conducted to assess the practical utilization of the 

LMS in teaching and learning contexts. 
 

Data Analysis 

The data obtained from questionnaires, interviews, and observations will undergo descriptive analysis. 
Student responses will be subject to correlation testing to ascertain the connection between LMS usage 

with LA features during lectures and the resulting GPA. This analysis aims to uncover recurring themes, 

patterns, and trends within the data, offering a holistic view of how LMS with LA features is utilized 

as an educational tool within the Department of Physics Education. 

RESULTS AND DISCUSSION 

Result 

The data on student responses about the use of LMS as a learning tool in the Department of Physics 
Education at Universitas Syiah Kuala was gathered from 47 students. Table 1 shows the analysis based 

on several LMS usage indicators, including accessing the LMS, obtaining materials, completing tasks, 

and taking quizzes, according to the frequency of usage. 

 
Table 1. Correlation between indicators and aspect 

Indicator Aspect Pearson Spearman Kendall 

Student GPA 

LMS utilization (hour per week) 0.860 0.831 0.728 

Material access (hour per week) 0.884 0.838 0.742 

Carry out a task (hour per week) 0.850 0.751 0.625 

Do quiz (hour per week) 0.828 0.779 0.665 

LMS utilization 

Material access (hour per week) 0.985 0.990 0.979 

Carry out a task (hour per week) 0.866 0.807 0.711 

Do quiz (hour per week) 0.771 0.737 0.640 

Material access 
Carry out a task (hour per week) 0.881 0.809 0.715 

Do quiz (hour per week) 0.825 0.783 0.679 

Carry out a task Do quiz (hour per week) 0.790 0.740 0.611 

 
The data presented above show that students more frequently access materials on the LMS than 

they do completing assignments and quizzes. This disparity is due to the fact that submitting 

assignments and quizzes is relatively quick, taking about 10 minutes each, and quizzes are only 

available within a specific time frame set by instructors. In contrast, accessing learning materials can 
be done anytime and anywhere, providing students with the flexibility to study at their own pace. This 
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flexibility is highly valued by students, particularly those with part-time jobs or other responsibilities, 

as it allows them to efficiently manage their time between academic and personal commitments. The 
LMS's time flexibility enables students to arrange their study sessions according to their individual 

schedules, avoiding conflicts with lectures, assignments, and other obligations. As a result, this can help 

reduce stress levels, improve focus on academic tasks, and positively impact students' GPA 

achievements. 
 

 

  
 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
  

Figure 1. Illustrates the students’ GPA 

and Utilization 

Figure 2. Illustrates the students’ GPA 

and Material Access 

Figure 3. Illustrates the students’ GPA 

and Do_Quiz 

Figure 4. Illustrates the Utilization and 

Do_Quiz 
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Discussion 

The results of the study indicate that the use of a Learning Management System (LMS) based on 

learning analytics has a significant and positive relationship with students' academic achievement. This 

is reflected in the high correlation coefficient values in various aspects of LMS use, including total time 

spent, access to materials, completion of assignments, and participation in quizzes. Specifically, access 
to learning materials has the highest correlation with students' GPA (r = 0.884, p < 0.001), indicating 

that students who access materials more frequently have a greater chance of achieving better academic 

achievement. This can be explained by the flexibility of the LMS, which allows students to organize 
their study time according to their needs so that they can understand the material more deeply and repeat 

it when needed.  

ln addition, completion of assignments and participation in quizzes also have a significant 
correlation with GPA, although with slightly lower correlation values. This shows that although access 

to materials is a dominant component, active involvement in evaluation activities such as assignments 

and quizzes still makes an important contribution to academic achievement. These results support the 

idea that the LMS functions not only as a platform for delivering materials but also as a tool to encourage 
engagement and understanding through interactive activities. The flexibility and ease of use of LMS 

are key factors that enable students to balance academic commitments with personal responsibilities. 

Figure 5. Illustrates the Predicted Values and 

Residuals 

Figure 6. Illustrates Utilizations and 

Material Access 

Figure 7. Illustrates the Utilization and 

Carry Out Task 

Figure 8. Grafik of Stnadradized Residual 

and Density 
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Students who use LMS consistently are able to manage their study time more efficiently, which in turn 

reduces stress levels and increases academic focus. Thus, this study provides empirical evidence that 
the use of learning analytics-based LMS can be an effective strategy to support academic achievement, 

especially in higher education environments. These findings are relevant for universities to continue 

optimizing LMS features and improving their user training so that students can utilize the full potential 

of this technology. 

CONCLUSION 

The study on the impact of Learning Management Systems (LMS) based on learning analytics on the 

academic performance of Syiah Kuala University students demonstrates a significant positive 
relationship between LMS usage and student GPA. The data, collected from 47 students in the 

Department of Physics Education, reveal that frequent access to LMS materials correlates strongly with 

higher GPAs. Specifically, the analysis shows high Pearson, Spearman, and Kendall correlation 
coefficients (r > 0.8, p < 0.001) between hours spent on the LMS and academic performance. 

Students tend to access learning materials more frequently than completing assignments and 

quizzes, primarily because accessing materials offers greater flexibility. This flexibility is crucial for 

students with part-time jobs or other responsibilities, allowing them to manage their academic and 
personal commitments effectively. The ability to study at their own pace and schedule reduces stress 

and enhances focus on academic tasks, thereby positively influencing GPA outcomes. 

Overall, the findings indicate that the effective utilization of LMS provides substantial benefits 
in academic performance by facilitating flexible and efficient learning strategies. This underscores the 

importance of integrating LMS tools in educational programs to support student success. 
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