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Abstract 

The rapid growth of e-learning has gained significant popularity as customized mode of education. 

The opportunity to rebuild the e-learning as a challenge to assess the usability degree of e-learning 

are open. This study focuses on measuring the evaluation of usability of interactive-coding web-based 

learning module that has been developed. The study involved 59 students from Industrial 

Engineering Study Program who are actively used the e-learning for algorithm and programming 

course. The methodology used in this research is descriptive correlative method with a quantitative 

approach by collecting the usability measurement using the USE Questionnaire, which consist of for 

indicators, namely usefulness, ease of use, ease of learning, and satisfaction) represented by 30 

questions with four possible Likert scale options. The research finding indicates that all the 

participants are satisfied with the four assessment variables and 56% are have positive comments 

and 44% has improvement comments. In the multiple linear regression analysis showed for F-Test 

that the independent variables (Usefulness, Ease of Use, and Ease of Learning) simultaneously have 

a significant effect on the dependent variable (Satisfaction) and for Partial t-test showed that there is 

a positive and significant relationship between Usefulness and Ease of Learning on satisfaction 

variables, meanwhile, there is no positive and significant relationship between Ease of Use on 

satisfaction variables. 
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1. Introduction 

The e-learning landscape has witnessed a remarkable surge in recent years. This increase 

has accelerated with the advent of the COVID-19 pandemic, forcing all work to become 

mobile. Since the occurrence of covid, most education uses e-learning (Shahzad et al., 2020) 

This also happens in the learning algorithm and programming section. The existence of online 

programming learning can create a new and widely accessible learning style. The current use 

of e-learning has the potential to shape effective and efficient education in the future. One of 

the online learning that can be used for programming is Interactive-Coding Web-Based 

Learning. 

The Interactive-Coding Web-Based Learning Module has been used for students who are 

studying algorithms and programming. There are several module designs, one of which is the 

module developed in Darmawan's et al. (2022) research. The module is designed using the 

SDLC method which has a 3-tier architecture. It is also designed to be "interactive", by adding 

text, as well as learning videos in it. Videos and text can also be adjusted according to the 

existing educational curriculum. 

The use of technology is often evaluated periodically, the evaluation process uses 

usability testing. Based on International Organization for Standardization (ISO) explained that 

usability testing is “The extent to which a system, product or service can be used by specified 

users to achieve specified goals with effectiveness, efficiency and satisfaction in a specified 

context of use Recent applications have demonstrated the growing importance of usability 

studies in improving user experience in various fields. In the field of mobile apps, usability 

studies have been carried out to optimize the user interface, streamline navigation, and 

improve the overall functionality of the app. In addition, e-commerce websites have used 

usability studies to identify weak points in the user journey, helping to improve conversion 

rates and customer satisfaction. client. In addition, educational platforms such as The 

Interactive-Coding Web-Based Learning Module have used usability studies to refine the user 

interface, simplify course navigation, and improve engagement, ensuring a seamless learning 

experience students. The USE questionnaire has been used by various studies to analyze the 

usability of products. One of them is the research conducted by Maramba et al. (2019). In their 

study, it is explained that USE was used to evaluate an e-Health application. USE was chosen 

to develop the e-Health application based on user satisfaction. 

In this paper, the Interactive-Coding Web-Based Learning Module developed by 

Darmawan’s et al. (2022) research will be carried out usability testing using the USE 

questionnaire. The selection of the USE (Usefulness, Satisfaction, and Ease of use) 

questionnaire as the framework for assessing the Interactive-Coding Web-Based Learning 

Module's usability is grounded in its established effectiveness and widespread use. The USE 

questionnaire provides a structured approach to gauge users' perceptions and experiences, 

encompassing key factors such as usefulness, satisfaction, and ease of use (Shanklin et al., 

2022). The research problem at hand revolves around understanding how effectively the 

module caters to the needs of Industrial Engineering students and whether it achieves its 

intended objectives. By employing the USE questionnaire, the study seeks to uncover valuable 

insights into user perspectives, allowing for informed improvements to optimize the module's 

usability and overall impact on learning outcomes. 
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2. Method 

The USE Questionnaire was used to measure the usability of the e-learning system in this 

research. USE questionnaire contains four aspects of usability: Usefulness, Ease of use, 

Learning Ease, and Satisfaction. Usefulness, Ease of Use, and Ease of Learning are independent 

variables, whereas Satisfaction is the dependent variable [1]. Fig. 1 depicts a conceptual model 

of the relationship between the variables. 

 

 
 

Figure 1. The conceptual model of four aspects USE questionnaire 

 

USE questionnaire is a 30-item questionnaire represented in four aspects. All of the 

questions were constructed in a positive wording format. This instrument uses a 4-point Likert 

scale, with 1 representing "strongly disagree" and 2 representing "disagree," 3 representing 

"agree," and 4 representing "strongly agree." The questionnaire's structure is shown in Table 

1. Within the questionnaire, participants can also leave comments in the blank space at the end 

of the questionnaire. The blank space was provided to submit participants' opinions after 

experiencing the learning process using the assessment of the e-learning system. 

 

Table 1. Outline of the USE questionnaire 

Variables Items Number Total Items 

Usefulness 1, 2, 3, 4, 5, 6, 7, 8 8 

Ease of Use 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 11 

Ease of Learning 20, 21, 22, 23 4 

Satisfaction 24, 25, 26, 27, 28, 29, 30 7 

Open-Ended Feedback - - 

 

To find out the user experience in using the e-learning system, it takes several participants 

to collect the actual data. The research involved 59 participants from Industrial Engineering 

students at the State University of Malang who use the E-Learning system as a tool for learning 

algorithm subjects in 2021. Among the participants, 54.24% were male (32 students), while 

45.76% were female (27 students).  

Usefulness 

Ease of 
Use 

Ease of 
Learning 

Satisfaction 
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The first stage of the research was to gather the participants. Participants in this research 

were students, and the questionnaire was distributed online. The total number of participants 

who participated in this survey was 59 participants. The second stage was compiling usability 

test scripts based on USE questionnaire. Following that, usability testing was carried out, as 

well as data analysis based on the results of the questionnaire. Give explanation about the 

research procedure  

 

3. Results and Discussion  

3.1 Validity Test 

A questionnaire can be considered valid if it meets the validity test and performs its 

intended measurement function. To examine the validity of measurement tests, the Pearson 

Correlation test can be utilized with IBM SPSS software. The questionnaire questions can be 

valid if Pearson's value is greater than the r table value on Pearson's test correlation. In 

contrast, if Pearson's value is less than the r table, the question fails the validity test. 

 

 
Figure 2. Validity test for each question 

 

As shown in Fig. 2, every question in this questionnaire has a Pearson’s correlation value more 

than the r table value. It can be concluded that the questioner question is valid to use. 

 

3.2  Reliability Test 

Reliability tests are used to see if the values in a questionnaire are consistent. This research 

uses Cronbach's alpha from each variable to compare it with acceptable value. In this research, 

the acceptable value of Cronbach’s alpha is 0.7. Table 2 shows that Cronbach's alpha values 

for the four variables (Usefulness, Ease of use, Ease of learning, and satisfaction) are above 0.7. 

It can be concluded that Cronbach’s alpha values for all variables meet acceptable criteria in 

reliability testing (Sharma, B. 2015). 
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Table 2. Cronbach's alpha values 

Variables Cronbach’s Alpha Total Items 

Usefulness 

Ease of Use 

Ease of Learning 

Satisfaction 

0,961 

0,961 

0,960 

0,961 

8 

11 

4 

7 

 

3.3 Usability Measurement Score 

Hasan & Abuelrub (2013) mentioned that the information gathered from the 

questionnaires was utilized to look for evidence of system usability issues and characterize the 

system's positive elements. This research employs a five-point Likert scale with the terms 

"accept" and "reject" as criteria. Accept is defined as a score of 3 to 4, while reject is defined as 

a score of 1 to 2. The reject criteria were interpreted as indicating a usability problem from the 

user’s point of view. According to Marreez et al. (2013), as cited in Hariyanto et al. (2020), the 

Likert score was converted to "binomial data" by determining whether to accept or reject 

criteria based on the participants' agree or disagree responses. As shown in Fig. 2, the overall 

question from the first to the last question showed that the green color representing the 

“accept” criteria had a group's total raw number of participants' responses differs significantly 

from the "reject" group's total raw number of student participants responses. As a result, it can 

be stated that the participants are satisfied with the four assessment variables (Usefulness, 

Ease of use, Ease of learning, and satisfaction). 

 

 
Figure 3. The Converted Binomial Data of all 30 USE questionnaire questions 

 

3.4  Open-Ended Feedback 

This questionnaire collects not only quantitative data but also qualitative. Qualitative data 

were obtained from the participant’s responses that filled the blank space questions. As shown 
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in Table 3, every participant has a different opinion. Two participants did not give any 

feedback from the 59 participants that participated in this questionnaire. However, some 

participants give more than one feedback. There is a total of 62 positive comments with 56 

negative comments. The most frequent positive and negative feedback can be seen below: 

 

Table 3. Summarize of open-ended feedback 

Category Feedback Total Feedback 

Negative 

Feedback 

 

Positive 

Feedback 

There is no user guide 

There is no column for discussion with 

others 

It can be used and accessed anywhere 

Easy and simple to use 

17 

18 

 

24 

20 

 

3.5  Multiple linear regression prerequisites 

Al-Ani & Al-Obaidi (2019) stated that regression analysis is one of the most widely used 

statistical approaches for developing empirical equations. A generalized variant of the simple 

linear regression model is the multiple linear regression model. In accordance with Hair et al. 

(2009), as referenced in Hariyanto et al. (2020), multiple linear regression was used to 

investigate the link between two or more independent variables and one dependent variable. 

Several basic assumptions about the variables should be evaluated before performing multiple 

linear regression analysis. There should be no multicollinearity, heteroscedasticity, or 

autocorrelation among the variables applied in this research. 

 

A. Multivariate Normality Test 

The first assumption is the variables in a multiple linear regression analysis should be 

normally distributed. According to Hariyanto et al. (2020), the residual data plot can be used 

to test this assumption by looking at the data points’ track. If the data points follow a straight 

line, the residual is in a normal distribution, and there is no substantial variation from the 

standard plot, and vice versa. 

 

 
Figure 4. Normality test data plot 
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The data plot of this research shows the data points follow a straight line. It means there 

is no substantial deviation from the usual plot, as shown in Fig. 3. Thus, it denotes that the 

residual follows a normal distribution. 

 

B. Multicollinearity test 

The second assumption is that the data is not allowed to have multicollinearity because it 

will cause a problem in analyzing the data. The way to test this assumption is to observe the 

value of VIF (Variance Inflation Factor) and Tolerance using IBM SPSS software. If a Tolerance 

value is close to one, there will be less multicollinearity. On the other hand, if the value of VIF 

is more than 10, it is indicated the presence of multicollinearity (Shernavirtana, N. 2019). As 

shown in Table 4, all independent variables have a value of VIF less than 10 and a value of 

Tolerance more than 0.1. It can be concluded that all independent variables are free from 

multicollinearity. 

Table 4.  Value of variance inflation factor and tolerance for each variable 

Variables Tolerance Values VIF Values 

Usefulness 

Ease of Use 

Ease of Learning 

0.279 

0.177 

0.382 

3.578 

5.642 

2.619 

 

C. Heteroscedasticity test 

Heteroscedasticity is the final assumption of multiple linear regression. The 

heteroscedasticity test determines whether there is an inequality of variance between the 

residuals of one observation and the residuals of another observation based on the regression 

model (Cen, 2022). One way to determine whether or not heteroscedasticity exists is the glejser 

test. Cen (2022) stated that if the independent variable is statistically significant in influencing 

the dependent variable, then heteroscedasticity exists. On the other hand, there is no evidence 

of heteroscedasticity if the independent variable has no statistical significance in influencing 

the dependent variable. The results of the Heteroscedasticity test using IBM SPSS statistics 

software are shown in the following Table 5, with a significance level of 5%. 

 

Table 5. Heteroscedasticity test result 

Model Sig. VIF 

(constant) 

Usefulness 

Ease of Use 

Ease of Learning 

0.309 

0.977 

0.475 

0.277 

 

3.578 

5.642 

2.619 

 

Because each variable's significance value is more than 0.05, it may be stated that there is 

no evidence of heteroscedasticity. 
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3.6 Multiple linear regression analysis 

 

A.  F-Test 

The F-test is used to simultaneously determine the effect of all the independent variables  

on the dependent variable (Nani, et al., 2021). Acceptance criteria will be used to confirm the 

existence of a significant effect. The acceptance criteria for the f test are as follows: if the value 

of significance value is less than 0.05 (α: 5%), it can be concluded that the independent 

variables simultaneously have a significant effect on the dependent variable, whereas if the 

significance value is more than 0.05 (α: 5%), then the independents variable simultaneously 

does not affect the dependent variable (Lestari. S. 2019). 

 

Table 6. F test result 

Model Sum of Squares F Sig. 

Regression 

Residual 

Total 

9.758 

3.933 

13.691 

45.486 0.000 

 

 

 

As shown in Tab. 6, using IBM SPSS software, the significance value is 0.00. It is less than 

0.05. therefore, it can be concluded the independent variables (Usefulness, Ease of Use, and 

Ease of Learning) simultaneously has a significant effect on the dependent variable 

(Satisfaction). 

 

B.  Partial t-test 

This testing is performed to see if the independent variable (Usefulness, Ease of Use, and 

Ease of Learning) has a partial and significant effect on the dependent variable (Satisfaction). 

The following is the partial regression coefficient test outcome on SPSS output Coefficient, as 

shown in Fig. 5. 

Table 7. Partial t-test result 

Model t Sig 

(Constant) 

Usefulness 

Ease of Use 

Ease of Learning 

 

0.027 

3.417 

-0.788 

5.131 

0.979 

0.001 

0.434 

0.000 

 

Lubis (2020) mentions four stages to performing a partial test (t-test). The first stage is 

determining the hypothesis. The hypothesis for this research is as follows, Ho: There is no 

positive and significant relationship between  Usefulness  (X1)  on the satisfaction variables 

(Y), Ha: There is a positive and significant relationship between Usefulness (X1) on the 

satisfaction variables (Y), Ho: There is no positive and significant relationship between Ease of 

Use (X1) on the satisfaction variables (Y), Ha : There is a positive and significant relationship 

between  Ease of Use (X1) on the satisfaction variables (Y), Ho : There is no positive and 

significant relationship between  Ease of learning  (X1)  on the satisfaction variable (Y), Ha : 

There is a  positive and significant relationship between  Ease of Learning (X1) on the 

satisfaction variables (Y). 
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The second stage is determining value t. As shown in Fig. 5, the value of t on each 

independent variable is 3.417 for Usefulness, -0.788 for Ease of Use, and 5.131 for Ease of 

learning. Furthermore, to indicate whether a significant effect exists, criteria testing can be 

used as follows, if the significance value is less than 0.05, then there is a significant effect. On 

the other hand, if the significance value is more than 0.05, there is no positive and significant 

relationship between the variables. 

The last stage is the conclusion. As shown in table 7, Usefulness and Ease of Learning have 

a significance value of less than 0.05, and Ease of use has a significance value of more than 

0.05. This states a positive and significant relationship between Usefulness and Ease of 

Learning on satisfaction variables. Meanwhile, there is no positive and significant relationship 

between Ease of Use on satisfaction variables. 

 

4. Conclusion 

This research aims to analyze user satisfaction in using an interactive coding Web-Based 

Learning Module. There are 3 variables used to determine user satisfaction, namely 

Usefulness, Ease of Use, and Ease of Learning. Based on the results of the analysis and 

discussion in the previous section, it was found that the variables usefulness and ease of 

learning have a positive correlation with user satisfaction, on the other hand the variable ease 

of use has no correlation to user satisfaction. This shows that users are satisfied with the 

usability and ease of learning from this web-based learning. Meanwhile, users are still not 

satisfied with the ease of using this website.  

This can be used as an evaluation in developing the Interactive-Coding Web-Based 

Learning Module, some input can be taken from the existing open feedback, where this web-

based does not have a guide in its operation, so that users find it difficult to use it. 
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