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Abstract. Teman Bus was established by the Ministry of Transportation to 

improve the safety, security, and convenience of mobilization. Teman Bus 

services can be accessed through the Teman Bus application (Teman Bus 

Apps), which makes it easier for consumers to search for bus information. 

However, the design of the application is not good, this can impact on 

reducing consumer interest in continuing to use the application. The concept 

of emotional design and human performance has a significant relationship 

with consumer intention to use technology. The research purposes are to 

determine the effect of emotional design on consumer intention to use the 

Teman Bus Apps and the effect of human performance on consumer trust in 

using the Teman Bus Apps. The study method was based on an online survey 

questionnaire and completing tasks for students in Surabaya who have used 

the Teman Bus Apps. The present research results reveal that usability and 

information quality variables as a representation of the emotional design 

aspect had a significant effect on students' intention to use the Teman Bus 

Apps, while the human performance aspect did not have a significant effect. 

1 Introduction 

Economical Easy Reliable and Comfortable Transport, usually called Teman Bus is a bus 

transportation service established by the Ministry of Transportation of the Republic of 

Indonesia to improve safety, security, and comfort of mobilization. Teman Bus was 

established on June 2, 2020 [1][2]. Teman Bus already operates in several regions in 

Indonesia, one of which is Surabaya and is known as Trans Semanggi Suroboyo. Teman Bus 

in Surabaya was inaugurated on 29 December 2021. Based on a performance survey from 

the Ministry of Transportation, the Trans Semanggi Suroboyo bus service carried almost 

890,000 passengers from 1 February to 31 December 2022. This makes Teman Bus 

operations in Surabaya have the best performance in between Teman Bus operations in other 

cities [3]. The Teman Bus service can be accessed through the Teman Bus application 

(Teman Bus Apps), which can be downloaded for free on the Google Play Store to make it 

easy for consumers to search for bus information. The Teman Bus App provides information 
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on travel routes, bus stops, integration maps, bus departure and arrival schedules, and bus 

positions. 

The number of downloads of the Teman Bus Apps on the Google Play Store has reached 

more than 500,000 since the application release date on May 20, 2020, to May 2023 [4]. 

Whether an application is good or not can be seen based on the rating given by application 

users on the Google Play Store with a maximum rating of 5.0. The Teman Bus Apps had a 

fairly low rating of 2.6 in February 2023. The rating on the application shows a measure of 

user satisfaction when using the application services [5]. This means that consumers of the 

Teman Bus Apps are less satisfied with using the application. 

The Teman Bus Downloader Statistics Report Playstore data provided by the Teman Bus 

Apps developer, starting from January 1, 2021, to November 17, 2021, shows that there has 

been an unstable change in the number of installs and uninstalls of the Teman Bus Apps [6]. 

Fig. 1 shows that the number of installs of the Teman Bus Apps decreased at the end of the 

year and does not appear to be constant, while the number of uninstalls of the Teman Bus 

Apps appears to be constant the number of application installs from March to October 2021 

was below the number of uninstalls. This shows that many users tend to uninstall applications 

due to poor application design, which makes users feel difficult and dissatisfied with the 

Teman Bus Apps. 

 

Fig. 1. Teman Bus Downloader Statistics Report Play Store [6]. 

The results of reviews of the Teman Bus Apps on the Play Store show that users are less 

satisfied with using the application [4]. Users experience several difficulties when using the 

application, including difficult bus route searches, difficulty memorizing the names of bus 

stops, the map display showing bus routes and positions is confusing for users, and bus stop 

information is not clear. Users think that the user interface on the application is not good, 

resulting in a bad user experience. 

The interview results with students in Surabaya that researchers conducted from February 

23 to March 2, 2023, show that interest in using the Teman Bus Apps is quite high. Of the 30 

students who underwent the interview process, 21 students had used the Teman Bus Apps. 

The average frequency of students using the Teman Bus Apps is one time with 10 students 

still using the application and 11 other students no longer using the Teman Bus Apps. This 

shows that the use of the Teman Bus Apps is low and many students uninstall the application 

on their smartphones. Based on the interview results, the reason why students do not use the 

Teman Bus Apps is that they feel that using the Teman Bus Apps is still not optimal in helping 

students find information regarding the Trans Semanggi Suroboyo bus. 

During the interview process, several students mentioned the advantages of the Teman 

Bus Apps, including that the application can be obtained for free and is informative for 

finding bus routes and the latest information on the Trans Semanggi Suroboyo bus. Apart 

from that, the students also explained the shortcomings of the Teman Bus Apps, including 

the lack of information on the nearest and most efficient bus stop from the student's position, 

confusion in determining the destination bus stop due to unclear bus stop names, the user's 

Teman Bus Downloader Statistic Report Play Store 2021
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location while using the Teman Bus service was not detected in the application. Also, it is 

difficult to understand the name of the bus stop. It is difficult to understand and check the 

position of the bus on the map display. It is difficult to understand the bus arrival time, the 

position of the bus stop on each corridor is not well highlighted so it confuses students. 

Failures that are often experienced when using the Teman Bus Apps are based on the 

opinions of 21 students who have used the application, including incorrectly determining a 

more efficient destination stop, reading the bus route, incorrectly determining the bus stop, 

and incorrectly reading the bus arrival time. The shortcomings of the Teman Bus Apps do 

not result in a decrease in students' interest in continuing to use the Teman Bus Apps. Of the 

21 students, 18 students still want to use the Teman Bus Apps. Therefore, it is very important 

to create a good mobile application design so that it can improve the user experience, and the 

user's relationship with the application [7][8][9][10]. 

The concept of emotional design is very important to apply in designing a mobile 

application, where designers must design an application that can later generate positive 

emotions to encourage users to actively use the application and share it with family or friends 

[8][9]. A person's emotional factors, such as mood, feelings, and personality influence every 

aspect of human interaction in their life. This also influences interactions with brands, 

products, websites, and applications. So someone can evaluate a product more than just 

function, but also because of emotional attraction to a product [7][9]. This model proposes 

that human emotions and behavior when interacting with objects result from three different 

levels of information processing, including visceral design, behavioral design, and reflective 

design [7][8]. 

Human performance is defined as a person's ability to complete work (tasks) [11]. Based 

on complaints felt by users of the Teman Bus Apps, shows that the Teman Bus Apps is 

difficult to use and difficult to obtain the desired information. The faster users complete tasks 

using the application, the more user satisfaction will also increase [12]. Users who are 

satisfied with the performance of a technology will have a high interest in using that 

technology [13]. Users prefer to use technology that is easy to use, where when the user 

interacts with the technology, the number of errors experienced by the user is low [14]. 

Trust is believed to be a key contributor to building and maintaining long-term 

relationships with users, so it can increase brand love and loyalty. Lack of trust can hinder 

consumers' decisions in using a technology [15][16]. Research on mobile banking 

applications conducted by [17], found a relationship between trust and interest in using 

applications. 

PLS-SEM analysis can be used to find relationships between variables [18]. PLS-SEM is 

a powerful analysis method, because it is not based on many assumptions and the data does 

not have to be normally distributed [19]. SEM can also analyze objective measurements from 

eye movement measurements and subjective measurements with questionnaires 

simultaneously [20]. Based on this, the use of PLS-SEM analysis will be suitable for use in 

this research, where this research also carries out subjective and objective measurements. 

This research uses questionnaires and task experiments to test the research hypothesis. 

In several previous studies, variables in the TAM model were usually used as an 

emotional design concept to determine their effect on consumers' intention to use technology 

[8][21]. This research adopts emotional design variables carried out by [22], including visual 

appeal, usability, and information quality variables to determine their effect on consumers' 

intention to use a mobile application, namely the Teman Bus Apps. Apart from that, no 

previous research has discussed the effect of human performance on consumer trust in using 

mobile applications, so this research will examine this. This research will also provide 

recommendations for improvements based on factors that influence consumers' intention to 

use the Teman Bus Apps obtained from the results of hypothesis testing. 
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2 Materials and methods 

2.1 Model of Research 

Determination of the basic model of the research was obtained through the process of 

literature study of previous research. By using the research model conducted by [22][17], this 

present study was proposed to determine the effect of emotional design on user evaluation of 

the Teman Bus Apps, which is represented by the variables of visual appeal, usability, and 

information quality on the intention to use the Teman Bus Apps (intention to use). 

Completion time and error rate, which are instruments of one of the dimensions of human 

performance, namely task performance [11], will be studied in this research. This research 

will review the influence of completion time and error rate on consumer trust in the Teman 

Bus Apps. Fig. 2 shows an illustration of the research model that will be carried out in this 

research. 

 

Fig. 2. Model of Research. 

2.2 Hypothesis of Research 

2.2.1 The Effect of Visual Appeal on Intention to Use 

The basic concepts for creating "good design" on desktop interfaces, websites and 

smartphone applications include simplicity, consistency, feedback and forgiveness [23]. The 

higher the visual appeal of a shopping application on a smartphone, the higher the user's 

emotional reaction and interest in the product [24]. Based on previous research, no one has 

yet studied the effect of visual appeal in bus transportation applications on consumer 

intention. Hence, we as the researchers proposed the first hypothesis (H1) as follows: 

 H1: Visual appeal has a significant effect on consumer intention to use the Teman Bus 

Apps (intention to use). 

2.2.2 The Effect of Usability on Intention to Use 

A good level of usability can help users achieve their goals easily, understand the information 

provided in the application, and be interested in continuing to use the application [25][26]. 

The usability of m-commerce applications has a positive impact on user satisfaction and 

intention to continue using m-commerce applications in online shopping (continuance 

intention) [25]. Based on previous research, no one has yet studied the effect of usability on 

consumer intention to use the Teman Bus Apps using the PACMAD usability model as a 
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measurement indicator. PACMAD Model (People At the Center of Mobile Application 

Development) is a usability model developed specifically to measure mobile application 

performance based on seven usability attributes, including effectiveness, efficiency, 

satisfaction, learnability, memorability, errors, and cognitive load [27]. Therefore, the second 

hypothesis (H2) is proposed as follows: 

 H2: Usability has a significant effect on consumer intention to use the Teman Bus Apps 

(intention to use). 

2.2.3 The Effect of Information Quality on Intention to Use 

Information quality is the user's perception of the quality of information about products or 

services provided by an application. When consumers receive good information, it will 

influence a person's decision to use technology [28]. The information presented in a product 

must be accurate, up-to-date, easy to get, and complete to create good quality information 

[28][29]. Information quality and tourists' intention to use Web 3.0 in Malaysia have a 

significant relationship [30]. Based on previous research, no one has yet studied the effect of 

information quality in bus transportation applications on consumer intention. Hence, we as 

the researchers proposed the third hypothesis (H3) as follows: 

 H3: Information quality has a significant effect on consumer intention to use the Teman 

Bus Apps (intention to use). 

2.2.4 The Effect of Completion Time on Trust 

Consumer trust in using a technology depends on the user's perception of the technology's 

ability to help users achieve certain goals (ease of use, usability, user experience). Research 

conducted by [12] on the use of business applications states that the level of task completion 

influences user satisfaction. The faster users complete tasks using the application, the more 

user satisfaction will also increase. Based on previous research, no one has yet studied the 

effect of completion time in bus transportation applications on consumer trust in the 

application. Therefore, the fourth hypothesis (H4) is proposed as follows: 

 H4: Completion time has a significant effect on trust in the Teman Bus Apps. 

2.2.5 The Effect of Error Rate on Trust 

This is an example of a subsubsection. The level of consumer trust in using a technology is 

based on their perception of the technology's performance [31]. Users prefer to use 

technology that is easy to use, where when the user interacts with the technology, the number 

of errors experienced by the user is low [14]. Based on previous research, no one has yet 

studied the effect of error rate in bus transportation applications on consumer trust in the 

application. Therefore, the fifth hypothesis (H5) is proposed as follows: 

 H5: Error rate has a significant effect on consumer trust in the Teman Bus Apps. 

2.2.6 The Effect of Trust on Intention to Use 

One important factor that ensures the use of new technology is the level of trust in the 

technology [26]. Trust is defined as confidence in the function, reliability, and security of 

using a technology. Trust is a key factor for a satisfying relationship between users and 

products [32]. Research on mobile banking applications conducted by [17], found a 

relationship between trust and interest in using mobile banking applications (mobile banking 

adoption intention). Therefore, the sixth hypothesis (H6) is proposed as follows: 
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 H6: Trust has a significant effect on consumer intention to use the Teman Bus Apps 

(intention to use). 

2.3 Object of Research 

In this research, one of the bus transportation applications from the Ministry of 

Transportation of the Republic of Indonesia was chosen, namely the Teman Bus Apps. 

Teman Bus Apps provides information on travel destination routes, stops, integrated maps, 

and bus departure or arrival schedules. Teman Bus Apps can be accessed on smartphones via 

the Google Play Store. 

2.4 Respondent of Research 

A purposive sampling technique was used to determine the respondents of this research, with 

the criteria for respondents being students who currently reside in the Surabaya area and have 

used the Teman Bus Apps to find out information about the Trans Semanggi Suroboyo bus. 

Respondents in the research will fill out a questionnaire via Google Form and several 

respondents will also carry out several tasks related to using the Teman Bus Apps. 

Surabaya city was chosen as the city for research because [3] stated that the occupancy 

of Trans Semanggi Suroboyo buses throughout 2022 reached 70.6 percent and was the city 

with the highest achievement compared to Teman Bus operations in 10 other cities. The 

respondents in this research were students because based on data from [33], it was stated that 

the highest smartphone users in Indonesia were in the 20 - 29 year age range at 75.95%. Apart 

from that, based on research conducted by [34], states that Teman Bus service users are 

dominated by students with a percentage of 53.6%. 

The survey was conducted on 135 students who were asked to fill out a questionnaire via 

Google Form, but there were only 122 valid data used in this research. The sample size is 

considered sufficient because it is based on [35], which states that the number of 

representative samples depends on the number of indicators used multiplied by 5 to 10. The 

number of indicators in this study is 23. Thus, the minimum sample size for this study is 115 

samples. Apart from that, 40 of the 135 students were asked to carry out tasks related to using 

the Teman Bus Apps [12][36]. 

2.5 Research and Experiment Design 

To test the research hypothesis, data collection was based on an online and offline 

questionnaire survey via Google Forms. All research items (indicators) and variables were 

adapted from previous research to ensure content validity. Four question items on visual 

appeal variable [37], seven question items on usability variable [38], four question items on 

information quality variable [28][29], three question items on trust variable [39], and five 

question items on intention to use variable [39][40]. All items were measured using a six-

point Likert scale with assessment criteria ranging from "Strongly Disagree (STS)" to 

"Strongly Agree (SS)". All data obtained will be tested for validity and reliability first, and 

then PLS-SEM analysis will be carried out with SmartPLS software. 

Apart from that, the data collection process is also carried out by carrying out tasks to 

determine human performance and ease of use of the Teman Bus Apps based on the user 

interface. Table 1 show details of the tasks that respondents carried out. There is also a 

visualization of task 1, task 2, and task 3 which can be seen in Fig. 3, Fig. 4, and Fig. 5. There 

were 5 items of equipment used in the research, including a smartphone, the Teman Bus 

Apps, a stopwatch, a screen recording feature on a smartphone, and an experimental 

questionnaire. The number of each item of equipment needed is 1 item. 
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Table 1. Task of Research 

Task 1 Task 2 Task 3 

Determine the destination 

stop, departure stop, and 

estimated time of arrival 

at the destination stop. 

Determine the position of 

the nearest bus (bus 

location, destination stop, 

and the estimated time of 

arrival at the destination 

stop). 

Determine the closest stop to 

the destination location. 

 

Fig. 3. Task 1 of Research. 

 

Fig. 4. Task 2 of Research. 
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Fig. 5. Task 3 of Research. 

Completion time and error rate variable data will be obtained during task work. All data 

obtained will be tested for validity and reliability first, and then PLS-SEM analysis will be 

carried out with SmartPLS software. Completion time and error rate values will be 

categorized based on the ISO 9241-9 difficulty index value which ranges from 1 to 6. The 

higher the completion time and error rate values, the higher the difficulty index value, which 

means that the task being carried out is difficult to carry out [20][41]. The following is the 

formula used to categorize completion time and error rate data based on the ISO 9241-9 

difficulty index value [42]. 

𝐶i = 
𝑅

𝐾
        (1) 

Where:  

Ci: Data interval  

R: Difference between the highest data and the lowest data value (Range)  

K: Difficulty index 

3 Results and discussion 

3.1 Validity and Reliability Test Result 

As previously mentioned, 122 questionnaire data and 40 experimental data were tested for 

validity and reliability. The validity test shows that the value of each r-count is higher than 

the r-table, this means that each question (research indicator) is valid [19]. The results of the 

validity test on subjective measurements show that the r-count for each research indicator 

(question item) ranges from 0.368 to 0.959. The calculated r-count is greater than the r-table, 

namely 0.178, indicating that each question item is valid. Meanwhile, the results of the 

validity test on objective measurements show that the calculated r-count ranges from 0.589 

to 0.948, with an r-table value of 0.312. An r-count value greater than the r-table means the 

research indicators are valid. 

The results of the reliability test on each variable show that all questions are reliable 

because Cronbach's Alpha value is greater than 0.60 (>0.60) [43]. The smallest Cronbach's 

Alpha value on subjective measurements is found in the Visual Appeal variable of 0.6003, 

and Completion Time variable on objective measurements of 0.6710. 
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3.2 Criteria for Assessment of Objective Measurement Variables 

As previously explained, the variables in objective measurements include the Completion 

Time (CT) and Error Rate (ER) variables. The data obtained from these variables include 

Completion Time and Error Rate data on Task 1 (T1), Task 2 (T2), and Task 3 (T3). To be 

able to carry out analysis using PLS-SEM, the data obtained from the data collection process 

on these variables is categorized based on the ISO-9241-9 difficulty index value. Table 2 

shows the criteria for assessing the Completion Time and Error Rate variables using formula 

(1). Based on this table, it can be seen that the Completion Time value in task 1, which ranges 

from 50 s to 55 s, has a difficulty index value of 1. In addition, the Error Rate value in task 

1, which ranges from 0% to 8%, has a difficulty index value of 1. This shows that respondents 

can do this task easily, requiring a fast completion time with a low error rate. 

Table 2. Criteria for Assessing the Completion Time and Error Rate Variables. 

Completion Time (s) 

(CT) 

Error Rate (%) 

(ER) 

ISO 9241-9 

Difficulty Index 

CTT1 CTT2 CTT3 ERT1 ERT2 ERT3 

50-55 40-44 53-70 0-8 0-8 0-16 1 

56-61 45-49 71-88 9-17 9-17 17-33 2 

62-67 50-54 89-106 18-26 18-26 34-50 3 

68-73 55-59 107-124 27-35 27-35 51-67 4 

74-79 60-64 125-142 36-44 36-44 68-84 5 

80-85 65-69 143-160 45-53 45-53 85-100 6 

3.3 Measurement Model Test (Outer Model Test) 

Evaluation of the measurement model (outer model) was carried out to analyze the ability of 

indicators to reflect variables [18]. There are several evaluations of the outer model, including 

internal consistency reliability, convergent validity, and discriminant validity. In subjective 

measurements, items VA3, VA4, IQ1, and IQ2 have factor-loading values that do not meet 

the lower limit. In objective measurements, items ERT1 and ERT2 have factor-loading values 

that do not meet the lower limit. This causes the item to be removed and reanalyzed. After 

eliminating these items, all data is valid and acceptable. 

3.3.1 Internal Consistency Reliability 

Internal consistency reliability measures the indicator's ability to measure latent variables. 

Internal consistency reliability can be seen from the composite reliability value. Composite 

reliability is used to measure the reliability of latent variables. Table 3 shows that all data is 

reliable because the value of composite reliability is ≥ 0.60 [44]. 
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Table 3. Composite Reliability Result. 

Model Variable Composite 

Reliability 

Decision 

Emotional Design 

Model (Subjective 

Measurement) 

Visual Appeal (VA) 0.919 Reliable 

Usability (US) 0.923 Reliable 

Information Quality (IQ) 0.949 Reliable 

Intention to Use (ITU) 0.978 Reliable 

Human 

Performance Model 

(Objective 

Measurement) 

Completion Time (CT) 0.820 Reliable 

Error Rate (ER) 1.000 Reliable 

Trust (TRU) 0.892 Reliable 

Intention to Use (ITU) 0.970 Reliable 

3.3.2 Convergent Validity 

Convergent validity is used to measure the magnitude of the correlation between indicators 

and their latent variables. Convergent validity can be evaluated by the factor loading and 

AVE (Average Variance Extracted) values. Factor loading values above 0.7 (≥ 0.708) can be 

said to be ideal, which means that the indicator is valid as an indicator that measures latent 

variables [44]. AVE value of at least 0.5 (≥ 0.5) indicates a good measure of convergent 

validity [44]. Table 4 shows all data is valid because the factor loading value is ≥ 0.708 and 

the AVE value is ≥ 0.5. It can be concluded that there is no convergent validity problem in 

this research.   

Table 4. Factor Loading and AVE Result. 

Model Variable Item Factor 

Loading 

AVE 

Emotional Design 

Model (Subjective 

Measurement) 

Visual Appeal 

(VA) 

VA1 0.914 0.850 

VA2 0.929 

Usability (US) US1 0.754 0.632 

US2 0.763 

US3 0.853 

US4 0.829 
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Model Variable Item 
Factor 

Loading 
AVE 

Emotional Design 

Model (Subjective 

Measurement) 

Usability (US) US5 0.803 0.632 

US6 0.760 

US7 0.796 

Information 

Quality (IQ) 

IQ3 0.957 0.903 

IQ4 0.944 

Intention to Use 

(ITU) 

ITU1 0.955 0.901 

ITU2 0930 

ITU3 0.951 

ITU4 0.953 

ITU5 0.957 

Human Performance 

Model (Objective 

Measurement) 

Completion Time 

(CT) 

CTT1 0.835 0.604 

CTT2 0.746 

CTT3 0.746 

Error Rate (ER) ERT3 1.000 1.000 

Trust (TRU) 

 

TRU1 0.801 0.733 

TRU2 0.873 

TRU3 0.892 

Intention to Use 

(ITU) 

ITU1 0.929 0.865 

ITU2 0.899 

ITU3 0.953 

ITU4 0.938 

ITU5 0.929 
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3.3.3 Discriminant Validity 

Discriminant validity is used to measure the extent to which a construct is different from 

other constructs. Discriminant validity can be evaluated by the cross-loading value, Fornell-

Larcker Criterion, and Heterotrait-Monotriat Ratio of Correlations (HTMT). The cross-

loading value for each construct is evaluated to ensure that the correlation between the 

construct (variable) and the measurement item (indicator) must be higher than other 

constructs [18]. Table 5 shows that the discriminant validity results for each variable are good 

because each indicator item has a higher correlation value on the same variable compared 

with other variables. 

Table 5. Cross Loading Result 

Emotional Design Model (Subjective 

Measurement) 

Human Performance Model (Objective 

Measurement) 

Item 

Variable 

Item 

Variable 

VA US IQ ITU CT ER TRU ITU 

VA1 0.914 0.711 0.488 0.566 CTT1 0.835 -0.055 -0.052 -0.002 

VA2 0.929 0.670 0.628 0.622 CTT2 0.746 -0.011 -0.069 -0.195 

US1 0.514 0.754 0.518 0.643 CTT3 0.746 0.019 -0.063 -0.104 

US2 0.620 0.763 0.586 0.652 ERT3 -0.017 1.000 -0.167 -0.244 

US3 0.709 0.853 0.608 0.660 TRU1 -0.022 -0.050 0.801 0.657 

US4 0.640 0.829 0.609 0.639 TRU2 -0.174 -0.115 0.873 0.669 

US5 0.584 0.803 0.596 0.689 TRU3 -0.013 -0.251 0.892 0.703 

US6 0.546 0.760 0.673 0.676 ITU1 -0.069 -0.147 0.690 0.929 

US7 0.544 0.796 0.445 0.646 ITU2 -0.015 -0.219 0.798 0.899 

IQ3 0.594 0.750 0.957 0.727 ITU3 -0.238 -0.269 0.712 0.953 

IQ4 0.561 0.625 0.944 0.636 ITU4 -0.150 -0.225 0.774 0.938 

ITU1 0.637 0.811 0.734 0.955 ITU5 -0.201 -0.275 0.682 0.929 

ITU2 0.587 0.734 0.666 0.930      

ITU3 0.616 0.809 0.660 0.951      

ITU4 0.601 0.758 0.669 0.953      

ITU5 0.620 0.817 0.683 0.957      
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The Fornell-Larcker Criterion is carried out by comparing the square root value of the 

AVE of each construct with the correlation between other constructs in the model. The square 

root value of each construct's AVE must be greater than the constitution with other constructs. 

If these criteria are met, the model has good discriminant validity values [18]. Table 6 and 

Table 7 show that this study has an appropriate discriminant validity. This is because the 

square root value of each construct's AVE is greater than the summary for other constructs. 

Table 6. Fornell-Larcker Criterion and Heterotrait-Monotrait Ratio of Correlations (HTMT) Results 

on Emotional Design Model (Subjective Measurement). 

Variable 

Fornell-Larcker Criterion 
Heterotrait-Monotrait Ratio of 

Correlations (HTMT) 

VA US IQ ITU VA US IQ ITU 

Visual Appeal 

(VA) 

0.922 
  

     

Usability (US) 0.748 0.795 
 

 0.869    

Information 

Quality (IQ) 

0.609 0.727 0.951  0.704 0.804   

Intention to Use 

(ITU) 

0.646 0.829 0.720 0.949 0.719 0.883 0.768  

Table 7. Fornell-Larcker Criterion and Heterotrait-Monotrait Ratio of Correlations (HTMT) Results 

on Human Performance Model (Objective Measurement). 

Variable 

Fornell-Larcker Criterion 
Heterotrait-Monotrait Ratio of 

Correlations (HTMT) 

CT ER TRU ITU CT ER TRU ITU 

Completion 

Time (CT) 

0.777 
  

     

Error Rate (ER) -0.017 1.000 
 

 0.044    

Trust (TRU) -0.081 -0.167 0.856  0.124 0.179   

Intention to Use 

(ITU) 

-0.142 -0.244 0.790 0.930 0.204 0.249 0.888  

HTMT is used to test the extent to which a construct is different from other constructs. A 

variable is said to have good discriminant validity if the HTMT value is less than 0.90 (<0.90) 

[18]. Table 6 and Tabel 7 shows that all HTMT values are <0.90, which means that all 

variables are valid and have good discriminant validity. 
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3.4 Structural Model Test (Inner Model Test) 

3.4.1 Collinearity Assessment 

Collinearity assessment was carried out using the Variance Inflation Factor (VIF) value. The 

VIF value must be less than 5 because more than 5 indicates collinearity between constructs 

[18]. Table 8 shows that all variables have a VIF value of less than 5, which means there is 

no collinearity between constructs. 

Table 8. Collinearity Assessment Result. 

Variable 
Variance Inflation Factor 

(VIF) 

Visual Appeal (VA) 2.315 

Usability (US) 3.096 

Information Quality (IQ) 2.167 

Completion Time (CT) 1.000 

Error Rate (ER) 1.000 

Trust (TRU) 1.000 

3.4.2 Path Coefficient 

The path coefficient describes the strength of the relationship between latent variables. The 

path coefficient value ranges from -1 to +1. If the path coefficient value is closer to +1, it 

shows a strong positive relationship. If the p-value is less than 0.05, then accept the research 

hypothesis [18]. Table 9 shows that the second hypothesis (H2), third hypothesis (H3), and 

sixth hypothesis (H6) are accepted because the p-value is < 0.05. This indicates that there is 

a significant effect between usability, information quality, and trust variables in consumer 

intention to use the Teman Bus Apps. 

Table 9. Path Coefficient Result. 

Model Hypothesis of Research 
Path 

Coefficients 
Decision 

p 

value 
Decision 

Emotional 

Design Model 

(Subjective 

Measurement) 

H1 Visual Appeal (VA) -> 

Intention to Use (ITU) 

0.022 Positive 0.758 H1 Not 

Accepted 

H2 Usability (US) -> 

Intention to Use (ITU) 

0.634 Positive 0.000 H2 

Accepted 

H3 Information Quality (IQ) 

-> Intention to Use (ITU) 

0.245 Positive 0.007 H3 

Accepted 
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Human 

Performance 

Model 

(Objective 

Measurement) 

H4 Completion Time (CT) -> 

Trust (TRU) 

-0.083 Negative 0.724 H4 Not 

Accepted 

H5 Error Rate (ER) -> Trust 

(TRU) 

-0.168 Negative 0.306 H5 Not 

Accepted 

H6 Trust (TRU) -> Intention 

to Use (ITU) 

0.790 Positive 0.000 H6 

Accepted 

3.4.3 Coefficient of Determination (R2) and Predictive Relevance (Q2) 

The coefficient of determination (R2) shows that the variability of endogenous variables can 

be explained by exogenous variables. The R2 value ranges from 0 to 1, a higher R2 value 

indicates a higher level of prediction accuracy [18]. Table 10 shows the result of the 

coefficient of determination. The R2 value of intention to use is 0.716, which indicates a 

moderate category. This shows that the variability in intention to use can be explained by 

visual appeal, usability, and information quality by 71.6%. The R2 value of trust is 0.035, 

which indicates a weak category. This shows that the variability in trust can be explained by 

completion time and error rate by 3.5%. The R2 value of intention to use is 0.624, which 

indicates a moderate category. This shows that the variability in intention to use can be 

explained by trust variable by 62.4%. 

Table 10. Coefficient of Determination (R2) and Predictive Relevance (Q2) Results. 

Model 
Endogen 

Variable 
R2 Decision Q2 Decision 

Emotional Design Model 

(Subjective Measurement) 

Intention to Use 

(ITU) 

0.716 Moderate 0.639 Relevant 

Human Performance Model 

(Objective Measurement) 

Trust (TRU) 0.035 Weak -0,016 Not Relevant 

Intention to Use 

(ITU) 

0.624 Moderate 0,528 Relevant 

Predictive Relevance (Q2) is used to validate the model's predictive ability in explaining 

the information contained in research data [18]. Table 10 shows the result of the predictive 

relevance. The Q2 value for the intention to use variable on subjective measurement is more 

than zero (Q2 > 0), which is 0.639. It shows that the structural model has relevant predictions. 

The Q2 value for the trust variable is less than zero (Q2 < 0), namely -0.016. This shows that 

the model does not have relevant predictions. The Q2 value for the intention to use variable 

on objective measurement is more than zero (Q2 > 0), namely 0.528. This shows that the 

model has relevant predictions. 

3.4.4 Effect Size (f2) and Relative Impact (q2) 

An effect size (f2) test is carried out to predict the magnitude of the effect between variables 

[18]. Table 11 shows the result of the effect size. Visual appeal does not affect the intention 

to use with a f2 value of 0.001. Usability has a large effect on intention to use with a f2 value 

of 0.459. Information quality has a small effect on intention to use with a f2 value of 0.098. 
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Completion time does not affect the trust with a f2 value of 0.007. Error rate has a small effect 

on trust with a f2 value of 0.029. Trust has a large effect on intention to use with a f2 value of 

1.660. 

Table 11. Effect Size (f2) and Relative Impact (q2) Results. 

Model Variable Effect Size (f2) Relative Impact (q2) 

Trust 

(TRU) 

Intention to 

Use (ITU) 

Trust 

(TRU) 

Intention to 

Use (ITU) 

Emotional Design 

Model (Subjective 

Measurement) 

Visual Appeal (VA)  0.001  0.000 

Usability (US)  0.459  0.324 

Information Quality 

(IQ) 

 0.098  0.066 

Human 

Performance 

Model (Objective 

Measurement) 

Completion Time 

(CT) 

0,007  -0,018  

Error Rate (ER) 0,029  0,002  

Trust (TRU) 
 

1,660  0,990 

Relative impact (q2) is used to measure the relative predictive relationship between 

certain variables and other variables. The following is the q2 calculation formula [18]. 

q2 = 
𝑄included

2 − 𝑄excluded
2

1−𝑄included
2      (2) 

Where: 

𝑄included
2  = Q2 value obtained when the exogenous construct is included in the model. 

𝑄excluded
2  = Q2 value obtained when the exogenous construct is removed from the 

model. 

Table 11 shows the result of the relative impact. Visual appeal and information quality 

have a small effect on the intention to use with a q2 value of 0.000 and 0.066. The q2 value 

of usability is 0.324, which indicates a moderate effect on consumer intention to use. 

Completion time and error rate variables do not affect the trust with a q2 value of -0.018 and 

0.002. The q2 value of trust is 0.990, which indicates a moderate effect on consumer intention 

to use. 

3.5 Discussion 

The development of a model regarding the influence of emotional design and human 

performance has been tested to evaluate consumer intention to use the Teman Bus Apps. The 

present research results show that there are three hypotheses accepted from the six existing 

hypotheses. H2, H3, and H6 are accepted while H1, H4, and H5 are not accepted. 

This present study hypothesizes show that there is a significant effect between the 

usability of the Teman Bus Apps and consumer intention to use the application. Usability can 

be measured through seven attributes that reflect the usability of mobile applications based 

on the PACMAD model, such as effectiveness, efficiency, satisfaction, learnability, 

memorability, errors, and cognitive load [45][46][27]. In previous research, no one has 

16

E3S Web of Conferences 483, 03011 (2024)
ISST 2023

https://doi.org/10.1051/e3sconf/202448303011



studied the influence of usability using PACMAD attributes on intention to use. This research 

shows that there is a significant positive effect between usability and consumer intention to 

use the Teman Bus Apps because the p-value is less than 0.05, which is 0.000. Hence, H2 is 

accepted. Therefore, these results can be a representation for the managers and developers of 

the Teman Bus Apps to improve the design of the Teman Bus Apps so that it is easy for users 

to use. This can be done by making it easier to search for bus stop positions, using area name 

data input, because users have difficulty remembering the names of bus stops, resulting in 

users having to use the Google Maps application first. 

Apart from that, this present research also proposes that there is a significant effect of the 

information quality of the Teman Bus Apps and consumer trust in the application on 

consumer intention to use the Teman Bus Apps. The information quality can be measured 

through the information contained in the Teman Bus Apps (accurate, up-to-date, easy to get, 

and complete). The trust concept means that users trust the reliability of the Teman Bus Apps 

in completing tasks properly and the security of the user's personal information. The present 

research results show that there is a significant positive effect between information quality 

and consumer trust variable in consumer intention to use the Teman Bus Apps. This is 

because the p-value is less than 0.05, which is 0.007 for information quality and 0.000 for 

consumer trust. Therefore, H3 and H6 are accepted. This hypothesis was confirmed and 

supported by previous research by [30] [13][15][28][17][47]. Therefore, these results can be 

representative for managers and developers Teman Bus Apps to improve the information 

quality of the Teman Bus Apps. This can be done by providing up-to-date information 

regarding the user's position while using the application and estimated time of arrival at their 

destination. Apart from that, the indicator that has the most influence on consumer trust is 

data protection consumers, so consumers should be asked to verify their data first every time 

they want to log in to the Teman Bus Apps. The data verification process can use certain 

information or codes that are private and confidential. 

4 Conclusion 

Conclusions have been drawn regarding four main objectives. First, this research shows that 

the emotional design aspect influences consumer intention to use the Teman Bus Apps, 

namely the behavioural design aspect, which is represented by the usability variable, and the 

reflective design aspect, which is represented by the information quality variable with path 

coefficient values of 0.634 and 0.245. Second, this research shows that the indicator that has 

the most influence on the usability variable is satisfaction (US3), while the information 

quality variable is information that is easy to get (IQ3). Third, this research shows that there 

is no significant effect between the human performance aspect measured using completion 

time and error rate with consumer trust in using the Teman Bus Apps because the p-value is 

more than 0.05, which is 0.724 and 0.306. Fourth, recommendations for improvements to the 

Teman Bus Apps developer, including making it easy to find the bus stop positions using 

area name data input, providing up-to-date information regarding the user's position while 

using the application, and estimated time of arrival at the destination, encouraging consumers 

to carry out the data verification process every time will log in to the application. 

In future research, if you want to process experimental data using the PLS-SEM 

application, it might be best to use more respondent data so that the resulting data is more 

varied. 

 

 

 

17

E3S Web of Conferences 483, 03011 (2024)
ISST 2023

https://doi.org/10.1051/e3sconf/202448303011



Acknowledgements 

We as authors would like to thank the respondents who agreed to contribute to this research. 

Apart from that, the authors would like to thank the examining lecturers who have provided 

suggestions and input on this research. 

References 

1. B. K. dan I. Publik, National Movement to Return to Public Transport, Kementerian 

Perhubungan Republik Indonesia, 2022, [Online], Available: 

https://dephub.go.id/post/read/gerakan-nasional-kembali-ke-angkutan-umum 

[Accessed: Jan. 20, 2023] 

2. Y. Astuti, Minister of Transportation Releases Bus Friend Application for 

Transportation, What is it?, CNBC Indonesia, 2020, [Online], Available:  

https://www.cnbcindonesia.com/tech/20200602171348-37-162521/menhub-rilis-

aplikasi-teman-bus-buat-transportasi-apa-itu [Accessed: Apr. 11, 2023] 

3. A. H. Manumoyoso, Trans Semanggi Suroboyo occupancy is the highest in Indonesia, 

Kompas.id, 2023, [Online], Available:  

https://www.kompas.id/baca/nusantara/2023/02/14/keterisian-trans-semanggi-

suroboyo-tertinggi-di-indonesia, [Accessed: Apr. 11, 2023] 

4. G. P. Store, Teman Bus [Bus Mates], Google Play Store, 2023, [Online], Available:  

https://play.google.com/store/apps/details?id=com.dhs.bts&hl=en_US, [Accessed: Feb. 

01, 2023] 

5. M. S. Mahfudz, F. Agusti, S. Az Zahra, and B. R. Dhini, Heuristic Evaluation Analysis 

Using the 10 Nielsen Rule Usability Method on the Kai Access Application, 

Proceeding Int. Conf. Sci. Heal. Technol., 325–337 (2022). doi: 

10.47701/icohetech.v3i1.2154 

6. L. A. T. Arakian, I. G. M. Darmawiguna, I. G. A. A. D. Indradewi, Evaluation of User 

Satisfaction Using Pieces Framework in the Bus Friends Application, J. of Compt.   

(Universitas Pendidikan Ganesha, 2022) 

7. D. A. Norman, Emotional Design: Why We Love (or Hate) Everyday Things, (New 

York: Basic Books, 2004) 

8. S. (Fone) Pengnate and R. Sarathy, An experimental investigation of the influence of 

website emotional design features on trust in unfamiliar online vendors, Comput. 

Human Behav., 67, 49–60 (2017), doi: 10.1016/j.chb.2016.10.018 

9. H. Jin, Emotional Design in Web Icons, 2018, [Online], Available: 

http://search.ebscohost.com/login.aspx?direct=true&db=sph&AN=119374333&site=e

host-

live&scope=site%0Ahttps://doi.org/10.1016/j.neuron.2018.07.032%0Ahttp://dx.doi.or

g/10.1016/j.tics.2017.03.010%0Ahttps://doi.org/10.1016/j.neuron.2018.08.006 

[Accessed: Apr. 11, 2023] 

10. D. Gumulya and P. Nastasia, Study of Emotional Design Theory, 12, 2, 121–146 

(2015), [Online], Available: http://digilib.uinsby.ac.id/1534/5/Bab 2.pdf [Accessed: 

Apr. 11, 2023] 

11. J. Xu, S. Andres, A. Pruttianan, D. France, N. Lau, J. A. Adams, M. B. Weinger, 

Human performance measures for the evaluation of process control human-system 

interfaces in high-fidelity simulations, Appl. Ergon., 73, June, 151–165 (2018),  doi: 

10.1016/j.apergo.2018.06.008 

18

E3S Web of Conferences 483, 03011 (2024)
ISST 2023

https://doi.org/10.1051/e3sconf/202448303011



12. B. Rummel, Predicting Post-Task User Satisfaction With Weibull Analysis of Task 

Completion Times, J. Usability Stud., 13, 1, 5–16 (2017) 

13. D. Demissie and A. Rorissa, The effect of information quality and satisfaction on a 

parent’s behavioral intention to use a learning community management system, Libri, 

65, 2, 143–150 (2015), doi: 10.1515/libri-2015-0019 

14. P. de Vries, C. Midden, and D. Bouwhuis, The effects of errors on system trust, self-

confidence, and the allocation of control in route planning, Int. J. Hum. Comput. Stud., 

58, 6, 719–735 (2003), doi: 10.1016/S1071-5819(03)00039-9 

15. A. Wong and M. S. Haque, Understanding the brand and website effects of online 

loyalty: a mediation perspective, J. Mark. Manag., 1–36 (2021), doi: 

10.1080/0267257X.2021.1949378 

16. A. Kusumawati, and K. S. Rahayu, The effect of experience quality on customer 

perceived value and customer satisfaction and its impact on customer loyalty, Adv. 

Econ. Business, Manag. Res., 661, 260–268 (2023), doi: 10.1108/TQM-05-2019-0150 

17. A. Kumar, S. Dhingra, V. Batra, and H. Purohit, A Framework of Mobile Banking 

Adoption in India, J. Open Innov. Technol. Mark. Complex., 6, 2 (2020), doi: 

10.3390/JOITMC6020040 

18. J. F. Hair, G. T. M. Hult, and C. M. Ringle, A primer on partial least squares structural 

equation modeling (PLS-SEM), (2017) 

19. I. Syarifuddin; Al Saudi, Metode Riset Praktis Regresi Berganda Menggunakan SPSS 

[Practical Research Methods of Multiple Regression Using SPSS], (Palangkaraya: 

Bobby Digital Center, 2022) 

20. C. J. Lin, Y. T. Prasetyo, and R. Widyaningrum, Eye movement measures for 

predicting eye gaze accuracy and symptoms in 2D and 3D displays, Displays, 60, 1–8 

(2019), doi: 10.1016/j.displa.2019.08.002 

21. D. S. Dewi, A. Sudiarno, H. Saputra, and R. S. Dewi, The effect of emotional design 

and online customer review on customer repeat purchase intention in online stores, IOP 

Conf. Ser. Mater. Sci. Eng., 337, 1 (2018), doi: 10.1088/1757-899X/337/1/012052 

22. S. F. Pengnate and P. P. Antonenko, A Multimethod Evaluation of Online Trust and Its 

Interaction with Metacognitive Awareness: An Emotional Design Perspective, Int. J. 

Hum. Comput. Interact., 29, 9, 582–593 (2013), doi: 10.1080/10447318.2012.735185. 

23. R. Lal, Digital Design Essentials: 100 Ways to Design Better Desktop, Web, and 

Mobile Interfaces, (Beverly: Rockport Publishers, 2013) 

24. W. Zhang, X. Leng, and S. Liu, Research on mobile impulse purchase intention in the 

perspective of system users during COVID-19, Pers. Ubiquitous Comput., 1–9 (2020), 

doi: 10.1007/s00779-020-01460-w. 

25. Y. Yassierli, V. Vinsensius, and M. S. S. Mohamed, The Importance of Usability 

Aspect in M-Commerce Application for Satisfaction and Continuance Intention, 

Makara J. Technol., 22, 3, 149 (2019), doi: 10.7454/mst.v22i3.3655 

26. A. A. Bachtiar and D. Mulia, Analysis of the Effect of Usability, Trust, and Risk 

Perception on Buying Interest in the Purchase Category of Mobile and Tablet Products 

through the ABC Application, Eur. J. Bus. Manag. Res., 8, 1, 40–46 (2023), doi: 

10.24018/ejbmr.2023.8.1.1763 

27. M. A. Faudzi, Z. C. Cob, R. Omar, and S. A. Sharudin, Evaluating Learning 

Management System based on PACMAD Usability Model: Brighten Mobile 

Application, Int. J. Adv. Comput. Sci. Appl., 13, 5, 614–621 (2022), doi: 

10.14569/IJACSA.2022.0130573 

19

E3S Web of Conferences 483, 03011 (2024)
ISST 2023

https://doi.org/10.1051/e3sconf/202448303011



28. D. A, A. Pramiswari, and P. Y. Setiawan, The Effect of Information Quality and 

Perceived Ease of Use on Trust Towards Repurchase Behavior, Int. J. Econ. Commer. 

Manag. United Kingdom, VII, 11, 100–112, 2019, [Online]. Available: 

http://ijecm.co.uk/. 

29. C. Qing and S. Jin, What Drives Consumer Purchasing Intention in Live Streaming E-

Commerce?, Front. Psychol., 13, 1–11 (2022), doi: 10.3389/fpsyg.2022.938726 

30. M. A. Albaom, F. Sidi, M. A. Jabar, R. Abdullah, The Moderating Role of Personal 

Innovativeness in Tourists’ Intention to Use Web 3.0 Based on Updated Information 

Systems Success Model, Sustain., 14, 21 (2022), doi: 10.3390/su142113935 

31. K. Madhani, M. T. Khasawneh, S. Kaewkuekool, A. K. Gramopadhye, and B. J. 

Melloy, Measurement of Human Trust in a Hybrid Inspection for Varying Error 

Patterns, in Proceedings of the Human Factors and Ergonomics Society Annual 

Meeting, 46, 418–422 (2022), doi: 10.1177/154193120204600343 

32. D. Salanitri, C. Hare, S. Borsci, G. Lawson, S. Sharples, and B. Waterfield, 

Relationship between trust and usability in virtual environments: An ongoing study, 

Inte. Conf. on Human-Comp. Interaction, 9169, 49–59 (2015), doi: 10.1007/978-3-

319-20901-2_5 

33. N. Adisty, Exploring the Development of Smartphone Use in Indonesia, GoodStats, 

2022, [Online], Available: https://goodstats.id/article/mengulik-perkembangan-

penggunaan-smartphone-di-indonesia-sT2LA [Accessed May 18, 2023] 

34. V. D. Ginting, I. K. K. Putra, N. P. A. Maharani, R. A. F. Kusuma, and A. D. 

Dwipayana, Integration of Bus Friends Services in National Tourism Strategic Areas in 

Bali, J. Rekayasa Sipil dan Lingkungg., 6, 2, 176–189 (2022) 

35. J. F. Hair, W. C. Black, B. J. Babin, and R. E. Anderson, Multivariate Data Analysis, 

vol. 7 edition, (New Jersey, 2010) 

36. L. Lischke, V. Schwind, R. Schweigert, P. W. Wozniak, and N. Henze, Understanding 

pointing for workspace tasks on large high-resolution displays, ACM Int. Conf. 

Proceeding Ser. (2019), doi: 10.1145/3365610.3365636 

37. G. Haglund and C. M. Roman, A quantitative analysis of the importance of visual 

appeal and usability in e-commerce, Jönköping University (2020) 

38. N. Parsazadeh, R. Ali, M. Rezaei, and S. Z. Tehrani, The construction and validation of 

a usability evaluation survey for mobile learning environments, Stud. Educ. Eval., 58, 

97–111 (2018), doi: 10.1016/j.stueduc.2018.06.002 

39. S. An, T. Eck, and H. Yim, Understanding Consumers’ Acceptance Intention to Use 

Mobile Food Delivery Applications through an Extended Technology Acceptance 

Model, Sustainability, 15, 1, 1–14 (2023), doi: 10.3390/su15010832 

40. R. Setiawan, A. Eliyana, T. Suryani, E. G. Aristo, and A. Anwar, A Study Of 

Behavioral Intention: The Practices For Mobile Payment Technology Users In 

Indonesia, Webology, 19, 2, 2364–2381, 2022, [Online]. Available: 

http://www.webology.org 

41. C. J. Lin and R. Widyaningrum, Eye Pointing in Stereoscopic Tasks, J. Eye Mov. Res., 

9, 5, 1–14 (2016), doi: 10.16910/jemr.9.5.4 

42. Nuryadi, T. D. Astuti, E. S. Utami, and M. Budiantara, Textbook of Basics of Research 

Statistics (2017) 

43. K. S. Taber, The Use of Cronbach’s Alpha When Developing and Reporting Research 

Instruments in Science Education, Res. Sci. Educ., 48, 1273–1296 (2018), doi: 

10.1007/s11165-016-9602-2 

20

E3S Web of Conferences 483, 03011 (2024)
ISST 2023

https://doi.org/10.1051/e3sconf/202448303011



44. J. F. Hair, G. T. M. Hult, C. M. Ringle, M. Sarstedt, N. P. Danks, and S. Ray, Partial 

Least Squares Structural Equation Modeling (PLS-SEM) Using R. Switzerland (2021) 

45. W. Ali, O. Riaz, S. Mumtaz, A. R. Khan, T. Saba, and S. A. Bahaj, Mobile Application 

Usability Evaluation: A Study Based on Demography, IEEE Access, 10, 41512–41524 

(2022), doi: 10.1109/ACCESS.2022.3166893 

46. H. M. Az-Zahra, N. Fauzi, and A. P. Kharisma, Evaluating E-marketplace Mobile 

Application Based on People at the Center of Mobile Application Development 

(PACMAD) Usability Model, in Proceedings of 2019 4th International Conf. on 

Sustainable Information Engineering and Tech., SIET, 72–77 (2022), doi: 

10.1109/SIET48054.2019.8986067. 

47. D. T. Amijaya, Sulhaini, and L. E. Herman, Influence of Trust, Subjective Norm,and 

Perceived Usefulness on the Intention of Using Contraceptives with Education Level 

as Moderation Variables, Int. J. Multicult. Multireligious Underst., 8, 8, 125–137 

(2021), doi: 10.18415/ijmmu.v8i8.2848 

21

E3S Web of Conferences 483, 03011 (2024)
ISST 2023

https://doi.org/10.1051/e3sconf/202448303011


