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Abstract 
 

This study evaluates the usability of a Moodle-based online learning system at a university 
using the System Usability Scale (SUS). Introduced in 2019, the platform has been 
instrumental in facilitating access to educational resources, enhancing the distribution of 
course materials, and supporting academic activities through interactive features. The SUS 
was employed to gather subjective feedback from 120 student respondents, providing 
insights into the system's efficiency, effectiveness, and user satisfaction. Statistical analysis 
was performed using methods including the Shapiro-Wilk test to address the skewed 
distribution of the original dataset with a mean SUS score of 71.52 and a high standard 
deviation of 16.18, indicating varied user experiences. Analysis of sample means was also 
conducted to achieve a more stable estimate of usability, resulting in a mean of 71.51 with 
a significantly reduced standard deviation of 2.44, suggesting a more consistent assessment 
across users. The final SUS score placed the system in the 'C+' category according to the 
Sauro and Lewis grading scale, indicating that while usability is acceptable, substantial 
improvements are necessary.  
 
Keywords: online learning, System Usability Scale (SUS), Moodle, statistical analysis, 
usability improvement 

 
 

1. INTRODUCTION 
 
Online learning systems have become essential in colleges and universities, serving 
as accessible and flexible tools that enhance the teaching and learning process [1], 
[2], [3]. These digital platforms facilitate a seamless transition to blended learning 
environments, where traditional classroom settings are augmented with online 
resources, enhancing the learning experience [4]. Recent studies have underscored 
the benefits of online learning, including the flexibility, improved access to 
educational content anytime and anywhere, increased student engagement, and 
enhanced collaboration through digital platforms [5], [6], [7], [8], [9]. Furthermore, 
online learning platforms are not constrained by the limitations associated with 
physical classroom spaces [10], [11]. 
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At the university, the adoption of a Moodle-based online learning platform has 
significantly transformed the educational experience for both students and 
university. Implemented in 2019, this platform was introduced to enhance the 
distribution and accessibility of course materials, facilitate online lectures, and 
streamline the scheduling of academic facilities amidst spatial limitations. The 
move towards this online learning system also aligns with the university's 
objectives to ensure that educational resources are available to students 24/7. By 
replacing an outdated system with limited functionality, the new Moodle-based 
platform has introduced a range of interactive features that support quizzes, 
assignments, and robust course material sharing. This transition not only reflects 
the university's commitment to leveraging technology for educational excellence 
but also its responsiveness to the evolving needs of its academic community. 
 
The application of the System Usability Scale (SUS) in evaluating the usability of 
the online learning system at the university is grounded in the tool's reliability and 
simplicity [12], [13]. SUS provides a quick, yet comprehensive, measure of a 
system's usability, encompassing aspects of efficiency, effectiveness, and user 
satisfaction [14]. By employing a standardized questionnaire, the SUS allows for 
the collection of subjective feedback on the online learning platform's usability 
from a user-centric perspective. This approach is crucial in identifying areas of 
improvement and ensuring the system meets the users' needs. Furthermore, the 
SUS's widespread adoption in usability studies across various domains offers a 
benchmark for comparing the online learning system's performance against 
established standards. 
 
Statistical analysis plays a pivotal role in supporting the SUS scores obtained from 
the evaluation of the online learning system. By applying statistical methods to 
analyze the sample means from SUS score data, we can derive insights into the 
central tendency of the data [15], [16], [17], providing a clear indication of the 
overall system usability. This analysis is crucial for supporting the validity of the 
final SUS score results. 
 
In previous research conducted by [18], a comprehensive systematic review was 
performed to evaluate the perceived usability of educational technology systems 
using the System Usability Scale (SUS). The study meticulously analyzed results 
from 104 research papers, employing statistical analysis to understand usability 
across various educational technologies. The results indicated a generally good 
level of usability with average SUS scores around 70.09, demonstrating variations 
depending on the type of technology and educational context. This statistical 
approach provided a robust foundation for assessing the effectiveness of the 
technologies in facilitating educational processes, thus guiding improvements in 
educational technology design and implementation. The findings serve as a critical 
reference for educational technology stakeholders aiming to enhance user 
experience and educational outcomes. 
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Another research conducted by [19], the paper focuses on evaluating the usability 
of the Shopee website in Indonesia using the System Usability Scale (SUS). They 
applied the SUS method to collect and analyze user feedback on the website's 
usability, emphasizing its practicality and effectiveness in gauging user satisfaction 
and ease of use. The study involved distributing SUS questionnaires to 
respondents and statistically analyzing the data to derive usability scores. The 
results indicated that the Shopee website achieved an average usability score of 
67.08, categorizing it within the "OK" range of SUS scores. This outcome suggests 
that while the website's usability is acceptable, there is potential for further 
enhancement to improve user experience. The use of statistical analysis and SUS 
provided a quantitative measure of the website's usability, supporting the 
development of more user-centric design improvements. 
 
Previous studies by [20], the study explores the quantitative usability assessment 
of academic websites using experiential and specific task-based System Usability 
Scale (SUS) ratings. The authors employed the SUS methodology to evaluate the 
usability of 50 academic websites, comparing the SUS scores derived from general 
user experience with those obtained from task-specific assessments. Statistical 
analysis, particularly independent sample t-tests, was used to discern significant 
differences in mean SUS scores between the two assessment methods. The results 
indicated a strong positive correlation between the task success rate, an ISO metric 
of system effectiveness, and the SUS scores, suggesting that successful task 
completion correlates with higher usability ratings. Overall, the study found that 
85.29% of the websites had higher mean SUS scores when evaluated based on 
specific tasks compared to experiential assessments, highlighting the effectiveness 
of task-based evaluations in usability studies. 
 
Drawing on prior research, the purpose of employing the System Usability Scale 
(SUS) to evaluate the online learning system in this study is to objectively assess 
and enhance the usability of educational platforms. This approach ensures that the 
system not only meets the technical needs but also enhances user satisfaction and 
effectiveness in a real-world educational setting. We employ statistical analysis to 
support the results of the SUS scores, which provide a reliable measure of the 
system's overall usability. By leveraging these insights, we aim to optimize the 
online learning experience, making it more intuitive and accessible for all users, 
ultimately leading to a more effective educational environment. 
 
2. METHODS 
 
The online learning system evaluated in this study was previously developed and 
has been actively used within the educational framework of our institution. As part 
of the methodology, we begin by disseminating a questionnaire designed to gather 
comprehensive feedback from users regarding their interactions with the system. 
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To provide a clear overview of the research flow and subsequent processes, Figure 
1 illustrates the sequential steps from the distribution of the questionnaire to the 
final analysis of the data. 

 

 
Figure 1. Research steps 

 
3.1. Identifying Problem 

 
At university, an assessment of the existing Moodle-based online learning platform 
has revealed several areas that require attention. Primarily, students and faculty 
have expressed concerns about the intuitiveness and responsiveness of the user 
interface, which can sometimes hinder seamless interaction with course materials. 
Addressing these problems is essential not only for enhancing the usability and 
functionality of the online learning system but also for improving overall academic 
performance and student satisfaction. An extensive literature study also helps 
contextualize the system within the broader scope of online learning platforms, 
assessing how similar challenges have been addressed in other academic 
institutions. 

 
3.2. Data Collection 
 
In this step, a System Usability Scale (SUS) questionnaire was completed by 120 
respondents, who are active users of the Moodle-based online learning system per 
8 April 2024. The questionnaire consists of 10 statements, allowing users to rate 
their agreement on a Likert scale from 1 (strongly disagree) to 5 (strongly agree). 
The questions used for the SUS questionnaire is shown in Table 1. 
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Table 1. 10 questions of SUS [14] 

No  Questions 

1 I think that I would like to use this system frequently. 
2 I found the system unnecessarily complex. 
3 I thought the system was easy to use. 
4 I think that I would need the support of a technical person to be able to use 

this system. 
5 I found the various functions in this system were well integrated. 
6 I thought there was too much inconsistency in this system. 
7 I would imagine that most people would learn to use this system very quickly. 
8 I found the system very cumbersome to use. 
9 I felt very confident using the system. 
10 I needed to learn a lot of things before I could get going with this system. 

 
This standardized tool is chosen for its reliability and ability to gauge the system’s 
effectiveness, efficiency, and user satisfaction. The comprehensive sample size 
ensures a rich dataset, reflecting the diverse interactions and levels of satisfaction 
that users have with the system. By targeting a sample of the user population, we 
ensure a broad representation of experiences and perceptions of the system's 
usability. 
 

3.3. Data Analysis 
 
During the data analysis phase, two substantial tasks are undertaken to glean 
insights from the questionnaire data collected using SUS method. Initially, to 
interpret the data gathered from the SUS questionnaire, we will compute an 
overarching usability score in accordance with the scoring system established by 
SUS. This score serves as a quantitative representation of the system's usability 
from each user's perspective.  
 
We will utilize the following equations to process each individual response: 
For each question bearing an odd number (Qo), we employ the subsequent 
equation: 

Qo= ∑ x-1

⬚

i=1,3,5,7,9

 

(1) 
 
For each question bearing an even number (Qe), we employ the subsequent 
equation: 

Qe= ∑ 5-x

⬚

i=2,4,6,8,10

 

(2) 
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𝑥 = value from questionnaire, 
 
Following that, the SUS score for each response will be determined using this 
specific equation: 

S=(Qo+Qe)*2.5      (3) 
 
Lastly, to derive the overall SUS Score from all responses, we implement the 
equation below: 

SUS=
∑ Si

n
i=1

n
      (4) 

𝑛 = total number of responses. 
 
To sum up, the equation employed for computing the ultimate SUS score is as 
follows: 

SUS=
∑ (∑ x-1⬚

i=1,3,5,7,9
n
i=1 +∑ 5-x⬚

i=2,4,6,8,10 )*2.5

n
   (5) 

 
Subsequently, a comprehensive statistical analysis of the collected SUS scores is to 
discern the central tendency of the data, which serves as a vital indicator for 
accurately assessing the system's usability. The Shapiro-Wilk test is conducted to 
examine potential skewness in the SUS scores distribution. Should the results 
indicate a non-normal distribution, the central tendency will be determined by 
analyzing the sample means extracted from the original data. If, however, the 
distribution is normal, the analysis will proceed with the original dataset. This 
approach ensures the most representative central value for the SUS scores is 
ascertained, a key measure of the system’s overall usability as experienced by its 
users. The flow of statistical analysis is shown in figure 2. 
 

 
Figure 2. Statistical analysis flow 
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Following the depiction of the statistical analysis flow in Figure 2, each step of this 
process will be thoroughly examined in the "Results and Discussion" section. The 
discussion will follow the sequence outlined in Figure 2, interpreting the statistical 
outcomes and correlating them with the result of usability assessments of the 
online learning system. 

 
3. RESULTS AND DISCUSSION 
 
Beginning with a detailed examination of the usability of the university's Moodle-
based online learning system, this study involved a total of 120 students as a sample 
who participated in the System Usability Scale (SUS) questionnaire. These 
respondents are actively engaged with the platform for a variety of academic 
activities such as accessing course materials, participating in discussions, and 
submitting assignments. The online learning system, accessible both on campus 
via Wi-Fi and off-campus using private data connections, ensures that students 
have the flexibility to engage with their courses at any time and from any location. 
 
3.1. SUS Analysis Result 
 
Following the analytical procedures outlined in equations (1)-(5) from the previous 
section, the results of the questionnaire using the SUS method are presented in 
Table 2. The initial values in the questions column (Q1, Q2, ..., Q10) are derived 
from a Likert scale ranging from 1 to 5 from the questionnaire and are transformed 
using equations (1) and (2). The values in the SUS score column are calculated 
using equation (3), which provides the score for each recorded response. Finally, 
to determine the final SUS score listed in the bottom row, equation (4) is 
employed, which calculates the average value of all the SUS scores from each 
response. 
 
Referring to Table 2, the developed online learning system has attained a final SUS 
score of 71.52. To categorize this score, the general grading scale for interpreting 
SUS scores, as detailed by [21], will be utilized. This grading scale is depicted in 
Table 3. 
 

Table 2. SUS analysis result 

R 
Questions SUS 

Score Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

1 2 0 1 2 2 2 2 2 2 2 42.5 
2 4 4 4 0 4 4 4 0 4 0 70 
3 4 4 4 4 4 4 4 4 4 4 100 
4 4 4 4 2 4 3 3 4 4 1 82.5 
5 3 1 2 1 3 1 2 2 3 2 50 
6 4 0 1 4 3 3 1 0 2 3 52.5 
7 3 3 3 3 3 2 3 3 2 3 70 
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8 4 3 3 2 3 3 4 2 3 4 77.5 
9 3 2 2 2 3 1 3 3 2 2 57.5 
10 4 1 3 2 2 2 2 2 3 3 60 
… … … … … … … … … … … … 
R111 4 4 4 4 4 4 2 3 3 4 90 
R112 4 4 4 4 4 4 4 4 4 0 90 
R113 4 3 3 3 3 3 3 4 4 2 80 
R114 4 4 4 3 4 3 4 4 4 3 92.5 
R115 4 3 3 3 3 3 4 4 3 3 82.5 
R116 4 3 4 2 4 2 4 4 4 0 77.5 
R117 2 3 4 4 2 3 4 4 3 3 80 
R118 4 1 3 2 3 1 2 1 3 1 52.5 
R119 2 2 3 2 2 1 3 1 3 1 50 
R120 3 3 3 3 3 3 3 3 3 3 75 

AVERAGE 71.52 

 
Table 3. General grading scale interpretation of SUS scores [21] 

SUS Score Range  Grade Percentile Range 

84.1-100 A+ 96-100 
80.8-84.0 A 90-95 
78.9-80.7 A- 85-89 
77.2-78.8 B+ 80-84 
74.1-77.1 B 70-79 
72.6-74.0 B- 65-69 
71.1-72.5 C+ 60-64 
65.0-71.0 C 41-59 
62.7-64.9 C- 35-40 
51.7-62.6 D 15-34 
0.0-51.6 F 0-14 

 
The final SUS score obtained is 71.52, which places it within the 'C+' grade 
category. This classification indicates that the usability of the system is slightly 
above average but not yet reaching the levels of 'good' or 'excellent.' A 'C+' grade 
indicates that while the system is deemed functional and generally acceptable, there 
are still notable areas for improvement to enhance user satisfaction and overall 
experience. This grade suggests that the system meets basic usability standards but 
could benefit significantly from targeted refinements.  To see that the obtained 
SUS score is accurate, we will conduct a statistical analysis in the next section. 
 
3.2. Statistical Analysis 

 
3.2.1. Descriptive Analysis 
 
Statistical analysis was conducted using Python, utilizing various libraries including 
pandas, numpy, seaborn, and pyplot to facilitate the analysis of the questionnaire 
data shown in Table 2. The execution of the code depicted in Figure 3 yielded 
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results consistent with those listed in Table 2, including the standard deviation. 
The calculated mean, which matches the final SUS score reported in Table 2, was 
found to be 71.52 with a standard deviation of 16.18. 
 

 
Figure 3. Descriptive analysis result from data in table 2 

 
The standard deviation of 16.18 points to the spread of the SUS scores around the 
mean. This relatively high standard deviation indicates a wide variability in user 
perceptions of usability. The wide range in SUS scores suggests that different users 
may have significantly different experiences and opinions about the usability of 
the system. Some users may find the system quite usable, while others may 
encounter difficulties. 
 
3.2.2. Testing the Data 
 
To evaluate the distribution of the data, the Shapiro-Wilk test is employed to check 
for normality within the dataset. The Shapiro-Wilk test is particularly effective for 
assessing the normality of data sets when the sample sizes do not exceed 2000 [22]. 
Should the p-value from the Shapiro-Wilk test fall below the predetermined 

significance threshold of  = 0.05, it indicates that the data does not follow a 
normal distribution. This significance level of 0.05 is selected given the relatively 
moderate sample size. Upon running the script shown in Figure 4, a histogram 
representing the data distribution was generated, as depicted in Figure 5. 
 

 
Figure 4. Generate histogram of data and testing the distribution 
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Figure 5. SUS scores data histogram 

 
The results of the Shapiro-Wilk test yielded a W statistic of 0.971 and a p-value of 
0.010. The W value, being close to 1, indicates that the data might be normally 
distributed. However, since the p-value is below the threshold of 0.05, it leads to 
the conclusion that the data are not normally distributed. 
 
3.2.3. Sample Means Approach 
 
Given that the original dataset from Table 2 does not exhibit a normal distribution, 
an alternative approach involves using sample means. Using sample means applies 
the Central Limit Theorem to data with a non-normal distribution, enabling the 
use of normal distribution principles when dealing with large sample sizes [23], 
[24]. This method entails drawing multiple samples from the SUS scores data and 
calculating the mean for each sample to form a distribution of sample means. This 
technique aims to identify the central tendency of the SUS scores, particularly 
useful given the large standard deviation of the original scores. By implementing 
the procedure outlined in Figure 6, sample mean data was derived from the original 
dataset in Table 2. To calculate these sample means, 1200 samples were used, each 
consisting of 40 data points, to ensure a robust estimation of the sampling 
distribution. 
 

 
Figure 6. Get sample means 
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After obtaining the sample means, the code depicted in Figures 3, 4, and 5 can be 
utilized to perform a descriptive analysis of these means and their distribution. The 
outcomes of this analysis are presented in Table 4. 
 

Table 4. Sample means result 

No Sample Mean 

1 68.375 
2 72.187 
3 69.187 
4 74 
5 72.5 

… … 
1196 68.625 
1197 67.937 
1198 71.562 
1199 70.687 
1200 72.187 

 
 
The descriptive analysis reveals a mean SUS score of 71.51 with a standard 
deviation of 2.44, indicating that the usability of the online learning system is 
similar to the result of original dataset. The relatively low standard deviation 
suggests that the SUS scores are consistently clustered around the mean, implying 
a reliable and uniform user experience among the respondents. The Shapiro-Wilk 
test on the sample means data yielded a W value of 0.998 and a p-value of 0.338. 
Given these results and a significance level of α = 0.05, it can be concluded that 
the data is normally distributed. The distribution of the sample means data is 
depicted in Figure 7. 
 

 
Figure 7. Sample means distribution 
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The final SUS score from Table 2, along with its standard deviation of 16.18, and 
the SUS score from sample means result in Table 4, with a standard deviation of 
2.44, are both visually displayed in Figure 8. 
 

 
Figure 8. SUS and sample means result based on grading scale interpretation of 

SUS score (blue line represents sample means result, red line represents SUS 
result) 

 
3.3. Discussion 
 
In the previous section, the analysis determined that the online learning platform 
received a System Usability Scale (SUS) score of 71.52, placing it in the 'C+' 
category as per the Sauro and Lewis grading scale. This indicates that while the 
platform's usability meets acceptable standards, there remains potential for 
enhancing user satisfaction. The results align with broader usability research 
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trends, which typically display significant variation in user experiences, as 
evidenced by the high initial standard deviation of 16.18. The reduction of this 
variability to 2.44 in the sample means analysis suggests a more uniform 
assessment of the platform, averaging across various samples. This emphasizes the 
need to account for individual differences in user experiences, which can 
significantly impact overall usability evaluations, and illustrates how the Central 
Limit Theorem helps achieve a more accurate estimation of central tendencies in 
skewed distributions. 
 
In practical terms, utilizing the System Usability Scale (SUS) provided a solid 
framework for measuring usability, which was complemented by statistical 
analysis. However, the limitation of this approach is evident in the initial non-
normal distribution of data, which required adjustment by analyzing sample 
means. Practical implications from this study suggest targeted enhancements in 
areas such as user interface design and interactive features, which could elevate the 
platform from merely acceptable to excellent, enhancing both user satisfaction and 
educational outcomes. Additionally, the sample means method proved effective in 
stabilizing variability, offering a more consistent measure of central tendency. This 
approach underscores the importance of ongoing usability testing and iterative 
design improvements to better meet user needs. 
 
4. CONCLUSION 
 
Based on the results and analysis from the previous section, the System Usability 
Scale (SUS) score for the online learning system stands at 71.52, categorized as 
'C+' on the Sauro and Lewis grading scale. This indicates that while the system's 
usability is slightly above average, there is room for significant improvements. The 
close alignment of the SUS score with the central tendency obtained from the 
sample means method, which is 71.51 with a much lower standard deviation of 
2.44 compared to the original 16.18, highlights the consistency and reliability of 
these findings. The reduced standard deviation in the sample means method points 
to a narrower spread of user opinions, suggesting a more uniform assessment of 
usability across the surveyed users. This convergence in user perception 
underscores the system’s functional adequacy but also indicates clear opportunities 
for enhancements to elevate the user experience to higher usability grades. This 
result suggests that by focusing on specific improvements to the online learning 
system, the university can enhance student engagement and satisfaction, better 
supporting their academic success. 
 
Future work should focus on addressing the specific areas of usability that have 
room for improvement within the online learning system. Detailed user feedback 
sessions can be conducted to identify the precise aspects that users find lacking or 
cumbersome. Subsequent studies could also explore the impact of these 
enhancements on user satisfaction by conducting follow-up SUS evaluations after 
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the improvements are implemented. Additional methods of evaluation can also be 
used as a comparison. Ultimately, this iterative approach to usability testing and 
system refinement is crucial for continuously adapting the online learning platform 
to the dynamic needs of the university's educational environment. 
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