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Abstract 

 

The use of technology and online learning platform have become an essential in teaching and learning 

environment in all levels of education including higher learning. Various learning activities could be 

designed, implemented and deployed in online learning platform which can integrate multi-media contents, 

interactions, repositories, feedbacks and etc. Students’ engagement with the online learning activities can 

be one of the success factor to students’ performance or learning achievement. This paper presents the 

implementation of online learning environment onto a course using Learning Management System (LMS) 

Brighten, extract students’ engagement data from the LMS via the logs reports and analyse the results with 

the aim to investigate the relationship between students’ performance and the Brighten learning activities 

engagement. Although the initial analysis does not show a conclusive relationship between the two, further 

analysis by grouping the engagement levels into low-, medium- and high-engagement levels indicates that 

the high-engagement group performed better on average compared to the low- and medium-groups.    
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1. Introduction  

Student engagement is important in teaching and learning. It is viewed as closely related to students’ 

performance. It is often said that students who are more engaged with class learning activities will lead to 

having better result in their course. According to research, Orji and Vassileva (2020) stated that “student 

engagement involves the degree of passion, interest and attention that they exhibit in their educational 

environment”. Participation in learning activities is an important factor that influences student performance 

in any higher learning institutions. However, there is no widely agreed definition of student engagement 

where most researchers consider the three-component model of behavioural, cognitive, and emotional 

engagement (Fredricks et al., 2004).  

In online learning environments, engagement on an online learning platform would influence the 

students’ performance or learning achievement in a course. The use of technology has always been a 

prominent feature in educational institutions. A learning management system or LMS is an online tool that 

aids educational institutions in the design, implementation, and assessment of learning systems.  

Universities and higher education institutions utilize the LMS to build a comprehensive digital structure in 

their educational system (Al-Mamary, 2022). The use of LMS has been found to improve the students’ 

performance in both conventional or face-to-face learning, and online learning (Bere et al., 2018).   

The students would access the learning materials and attempt the learning activities as part of their 

learning process. The students’ learning activities can be analyzed further as the LMS data has become 

available in describing students’ online learning progress and performance. The LMS supports student 

learning by providing digital content and learning activities such as quizzes, assignments, and discussion 

forums (Brozina et al., 2019; Motz et al., 2019).    

As every action in LMS is monitored and stored, insights can be gained into students’ online 

behaviour, which in turn can be used to improve teaching and learning. Liu et al. (2019) stated that learning 

motivation is an important factor of quality online engagement. It is critical to design and implement online 

activities to attract students’ interest while providing reinforcement to difficult topics (Avcı & Ergün, 2019). 

It was found that high levels of student participation enhance the students’ engagement to online courses 

(Al-Tameemi & Xue, 2019; Zhang et al., 2020). Thus, acceptable design of learning activities ensures 

prevention of online learning difficulties and promotes better students’ performance (Rodgers, 2008). The 

reports specify the findings of correlation between students’ performance and engagement on online 

learning platforms. 

This paper presents an initial analysis on the study done to find out the engagement level of the 

Universiti Tenaga Nasional (UNITEN) students in Brighten, a Moodle-based LMS, of their course.  In 

addition, this study also seeks the relationship between student performance and engagement with the 

online learning activities throughout the semester. The usage data in Brighten and conduct analysis on the 

students' activities online, to determine the engagement level for a selected course. This engagement data 

is used to investigate the correlation between engagement level and performance.  

The outcome of this analysis is expected to provide some insight for further research to better design 

the learning activities in LMS to enhance the student engagement and therefore improve their performance. 
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2. Methodology 

This study involves the implementation of teaching and learning activities of a course in the 

Learning Management System (LMS) called Brighten. The course used for this study is CSEB3213 Data 

Structures and Algorithms, a core course in Bachelor of Computer Science (BCS) for all its majoring 

programmes – Software Engineering, Systems and Networking, and Cyber Security in UNITEN. The 

course is found in semester four of the programme structure and compulsory for students to take and pass 

(at least letter grade D). The course carries 3 credit hours.  

The course implementation considered for this study was from Section 01 in Semester 1, 2021/2022 

(September 2021 – January 2022) with 54 students. Due to the COVID-19 pandemic at that time, the 

teaching and learning activities for the entire semester were conducted in a fully virtual or online mode. 

The course was delivered via two main methods, lectures and labs, with the distribution of 3 hours and 2 

hours per week for lecture and lab respectively.  

Assessment methods used for this course were quizzes, tests, lab exercises, lab test and group 

assignment for the continuous assessments, and a final examination. Since the implementation of the course 

was fully online for that semester, all teaching and learning resources, activities and assessments were 

implemented on Brighten. For the learning materials/resources, the lecturer used and uploaded lecture notes 

slides, links to videos, sample programs and revision exercises through the “file”, “folder” and “URL” 

features of the Brighten, as summarised in Table 1. For the class activities, a few Padlet were embedded to 

the course page via “label” for students to participate and engage especially responding to the in-class 

exercises. For the lab exercises and group assignment submissions, the lecturer utilized the “assignment” 

feature where else the quizzes, tests and final examination were primarily conducted using the “assessment” 

feature of Brighten. All students’ assessment marks determined the students’ final letter grade or 

performance for the course. 

 

Table 1.  Brighten course page utilised components and features  

Course Page Components Course Page Activities LMS Brighten Activity Types 

Resources Course information, course outline, 

lecture notes slides, links to videos, 

sample programs, revision exercises 

File, folder, URL, label 

Activities Padlet Label (embedded code) 

Assessment Quizzes, tests, final examination Assessment, assignment 

 

Figure 1 shows the screenshot of Brighten page for Data Structure and Algorithms (CSEB3123) 

course. 

 

 

 

http://dx.doi.org/


https://doi.org/10.15405/epfe.23081.83 
Corresponding Author: Zailani Ibrahim 

Selection and peer-review under responsibility of the Organizing Committee of the conference  

eISSN: 2672-8958 

 

 908 

 

 LMS Brighten Course Page for CSEB3123 Section 01 Semester 1, 2021/2022 

In this study, students’ engagement with the Brighten LMS is defined as the frequency or the number 

of hits to the course page’s activities by the students. At the end of the semester, students’ engagement data 

with LMS learning activities were extracted through the logs report of the course page in Brighten. The log 

report contained the interaction logs data of each event contexts and components performed by all students 

of the course throughout the semester. The collected student engagement data was then being processed, 

normalized and cleaned before the analysis. 

Meanwhile, the student marks (0-100) or performance data from all assessments were acquired at 

the end of the semester and later grouped into scaled performance indicator: poor (0-39), weak (40-49), 

average (50-69), good (70-79) and excellent (80-100). Next, their performance was categorized into three 

engagement levels based on the students’ number of activity hits on Brighten into low-, medium-, and high-

engagement levels.  

For a general observation, a scattered plot graph was generated to observe the overall results of the 

relationship between the students’ engagement with the LMS and the students’ performance. Later, a 

refined analysis was conducted by grouping the students into three-level engagement groups.   

3. Results and Discussions 

This section discusses the findings of our research on student performance when compared to their 

engagement in learning activities on Brighten. Following that, the relationship between the student 

performance and the level of engagement is presented. 

Initial analysis on the Brighten engagement was carried out by looking at the activity hits for each 

student. From the total of 54 students, the range of number of activity hits is between 86 and 930. The 

average is 349.92 (standard deviation is 174.28) and the median is 317. Next, a histogram of the hits was 

plotted as shown in Figure 2. It is observed that the highest number of students (23 student) were found to 

have activity hits in between 246 and 406. The lowest number of students (1 student) were found to have 

activity hits in both 566-726, and 886-1046, respectively. 
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 Histogram showing the distribution of student engagement data 

Next, to investigate the relationship between student performance and engagement with online 

learning activities, the data points were displayed as a scattered plot in Figure 3. Most student engagement 

was concentrated in between 200-400 hits of the learning activity in Brighten. Within this range, it was 

found that the student performance was spread between 40-80 marks. Regardless, there was no conclusive 

relationship that can be observed between the student performance and their engagement at this point. 

 

 

 Scattered plot of the relationship between the student performance and the engagement level 
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Further analysis was conducted to investigate the relationship between students' performance and 

Brighten engagement. Table 2 shows the student performance that was mapped into the three engagement 

levels: low-, medium- and high-engagement levels. Firstly, for the low engagement group, the highest 

number was from the average students (35.29%) followed by the excellent students (23.53%), weak and 

poor students (17.65% each), and good students (5.88%). Next, the medium engagement group was 

composed by the highest number coming from the average students (50.00%) followed by the good 

(38.89%) and weak students (11.11%). Finally, the high engagement group consists of the good students 

with the highest population (55.56%) followed by the average (33.33%) and excellent students (11.11%). 

 

Table 2.  Student performance in comparison with the engagement groups 

Student Performance 
Engagement Group 

Low (%) Medium (%) High (%) 

Poor (0-39) 17.65 0.00 0.00 

Weak (40-49) 17.65 11.11 0.00 

Average (50-69) 35.29 50.00 33.33 

Good (70-79) 5.88 38.89 55.56 

Excellent (80-100) 23.53 0.00 11.11 

TOTAL 100.00 100.00 100.00 

 

Table 3 depicts the mean and standard deviation of the three different engagement groups. The high 

engagement group scored better on mean or average if compared to the low- and medium- engagement 

groups. In addition, the high engagement group had more consistent marks if compared to the other two 

groups. Nevertheless, the engagement groups may be effected by outliers with very high student mark or 

low student mark. 

 

Table 3.  Mean and standard deviation for three groups of student engagement level 

Engagement level Low Medium High 

Mean (average) 58.75826 66.1612 71.60576 

Standard Deviation 19.38458 9.366002 9.014682 

 

Figure 4 displays the student engagement in comparison with the student performance. For the low 

engagement group, the student performance was almost bell-curve distributed and there was no direct 

relationship between the student engagement-performance results. However, both the medium- and high- 

engagement groups show that the distribution is negatively skewed with most high-performing students 

having higher engagement with the Brighten LMS activities. For this reason, we found that the higher the 

student performance is, the higher the student engagement with the LMS learning material would be. 
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 Student performance distribution for each engagement group 

4. Conclusion 

This study has demonstrated the relationship between the student performance and the student 

engagement with the online learning activities in a particular course using a Moodle-based LMS. The early 

finding on the relationship between the students’ engagement and their performance was further analysed 

to show that the students’ performance highly correlates with the students’ online engagement.  It is hoped 

that this study promotes a better design of the learning activities in LMS to improve student engagement 

and thus performance.  
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