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Abstract 

This research journal describes the process of providing solutions to museum ticketing problems with the application of an online 
ticket management system. The process of making this MTS (Museum Ticketing System) uses the Design Thinking method to 
complete the stages of making business processes with use cases, ERD (Entity Relationship Diagram), databases and their relations, 
programming with PHP, wireframes and UI/UX mockups. The final step is to carry out the functional testing process with the 
black-box method. And researchers tested the display using usability testing with the result of getting a value of 74.35 with 40 user 
respondents. 
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1. Introduction 

The Keris Nusantara Museum and the Radya Pustaka Museum are institutions managed by the UPT Museum 
Surakarta. Both museums have historical collections on display. According to the establishment of museums after the 
independence era was in the interest of preserving and developing cultural heritage, as well as being a means of non-
formal education. Nowadays, museums are also a place for tourists to go on vacation or as a place to research historical 
collections. Radya Pustaka Museum on Jl. Slamet Riyadi No.275 has many diverse collections [1]. Access is easy and 
the cost to enter the museum is very affordable. In fact, for the Radya Museum the fee is free. To buy tickets for the 
Keris Museum, you can do it directly through the counter at the Keris Museum. However, access to purchasing Keris 
Museum tickets is still limited because they can only be purchased directly. Purchasing tickets is an obstacle for 
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tourists who are outside the city and an obstacle for buyers who buy in large quantities. Because of this, it becomes 
difficult for tourists to visit museums. In this digital era, museums must modernize. According to the development of 
digital technology not only affects social media, but also the facilities provided by the museum [2]. Today online 
ticket booking is widely used. With this, consumers are facilitated because of time efficiency and easy access to the 
museum. The author provides a solution, namely being able to order museum tickets online through the website using 
the agile method. This order will be much easier because the customer does not need to worry if the museum tickets 
run out and can buy museum tickets in large quantities. 

2. Methodology 

The design thinking (DT) approach generates potential solutions to a problem by providing better products and 
services, and an increase in productivity and operational improvements [3]. It aims, through the HCD, to capture 
what is desirable for people, which is technically possible and viable for business, and converting it into both 
consumer benefits and business value [4]. This approach has several variations in the stages proposed by the existing 
models as shown in Table 1, although the improvement cycles through repetition permeate all the stages, including 
the identification of a problem and the rapid exploration of ideas and possible solutions [4] 

Table 1. Different phases and activities of DT approaches. 

Design Thinking Model  Phases and activities  Reference 
IDEO, International Design and Consulting Firm Inspiration, ideation and implementation [4] 
Institute of Design at Stanford (DSchool) Empathize, define, ideate, prototype and test [5] 
International Organization for Standardization (ISO) Understand, specify, produce and evaluate [6] 
Human-centered design for interactive systems Google 
design sprints  Understand, sketch, decide, prototype and validate [7] 

Austin Center for Design, Educational Program  Ethnography, synthesis and prototyping [8] 

Design Council UK: Double Diamond  Define strategy (understand; define) and execute solution 
(explore; create) [9] 

 
One of the key points of the DT approach is the visual representation, so that the developing idea becomes tangible 
and accepted, ensuring that those involved recognize the result as imagined during the creation [3,9]. It is worth 
highlighting that the process is iterative and can be repeated whenever new components are identified in the 
decision-making process of continuity, to achieve the expected result. During the early phase present in the DT 
approach, as in the empathy phase, it is possible for people to make prototypes to help understand the goal, with a 
greater depth and to create a better result [10]. DT reinforces a structured thought that helps the creative process 
make new products and services oriented and related to the customer's experience [11]. Integrative thinking consists 
not only in comparing two opposite alternatives and choosing one, but in analyzing them together to obtain a greater 
result when compared to the choice of one or the other in the original option [12]. Notice that the DT approach has a 
broader notion of thinking beyond the rational and objectivity to intuition and creativity [13].  
 
In this study, the researcher chose to use the DT approach from DSchool which contains the principles of the main 
stages in the form of: Empatize, Define, Ideate, Prototype and Test. Researchers fulfill the stages of DT as follows: 

Table 2. The research stages are in accordance with the Design Thinking (DT) method. 

DT Steps Description Output 

1.Empathize In this stage the researcher made observations by conducting interviews with the museum 
management. The author discusses information and problems experienced and cannot be resolved at 
the museum  

Sketch 

2.Define The researcher summarized all the results of the empathize stage, then the data were analyzed. This 
stage produces problem formulations according to what is obtained then we confirm the results to be 
agreed upon. 

Wireframe 

3.Ideate In this stage the researcher and the team make several kinds of ideas to solve the problem to be solved. 
One of them is designing a ticket system that can be accessed online in collaboration with third parties 
as digital payment service providers. Then the researcher looked for and compared several similar 
ticket applications to be used as a reference and then submitted to the museum management.  

Usecase, ERD, 
Database, 
Mockup  

4.Prototypes In order to strengthen the idea process, the researcher makes a prototype of the application to be 
completed. By creating a ticket application by prioritizing the main functions. The researcher 

MVP, 
Prototype 
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completed the design process with steps namely: Sketch, Wireframe, Mockup, and Prototype. 
Prorotypes and mockups were made using a tool, namely the Figma application.  

5.Test After the application prototype was completed, the researcher conducted an internal testing process. If 
it is successful, then the test is carried out by the prospective user to find out the prospective user's 
feedback on the prototype made. The data obtained in the form of feedback, suggestions, criticisms 
and additions will be studied to update the prototype again. This process will be completed after the 
first application release stage appears. 

Black-box and 
Usability test 

3. Model Description 

3.1. Use Case 

According to the terms, use cases are activities or interrelated interactions between actors and systems. In general, it 
can be interpreted as a technique used for software development, to determine the functional requirements of the 
system. The meaning of the use case diagram itself is the depiction process carried out to show the relationship 
between the user and the designed system [14]. The resulting schematic representation is made simple and aims to 
make it easier for users to read the information provided. Figures 1 and 2 illustrate use cases for the activities of 
actors as system admins, visitors and actors to museums, each of which has specific powers and tasks. 
 
 

 
 

Fig. 1. Use Case Diagram for actor of system admin and the visitor 

 

Fig 2. Use case diagram for the head of the museum actor 

3.2. ERD 

The following is an image that explains the ERD model when it enters the "define" phase in design thinking. ERD 
(Entity Relationship Diagram) or entity relationship diagram is a diagram that is used for designing a database and 
shows the relationships or relationships between objects or entities and their attributes in detail. By using ERD, the 
database system that is being formed can be described in a more structured and neat appearance [15]. Besides being 
used in database design, ERD itself is often used for database debugging if a problem occurs in the database. To 
debug a database is not easy, especially if the database that is having problems has many tables and requires writing 
complex SQL. By describing the database schema using ERD, it will be easier for you to find problems that occur in 
the database and solve problems easily. ERD also functions as a framework or basic concept in database creation, 
which visualizes the process of data so that it can be connected to each other. Based on the assessment process for 
prospective users or user operators, it is obtained that business processes are translated into ERD as shown in fig. 3 
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Fig. 3. Entity Relationship Diagram (ERD) 

3.3. Relational Database 

Table relations are relationships between tables that are interconnected between other table objects. Where 
these entities need each other's tables, which are exactly the same as the real world between one data and another 
and manage database operations in it [16]. There are at least 26 tables designed to support the running of the 
MTC application. Then, how the relationship between the tables in it can be seen in figure 4. 
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Fig .4. Relations between database tables 

3.4. Mockup 

Prototype is an application that contains important functions with an appearance that resembles the final 
product. A prototype can be said to be a fully interactive and functional mockup with a high-quality or high-
fidelity design [17]. There are 25 mockups in the MTS application designed and made by researchers, 4 of which 
are shown in Figure 5. 

 
(a) 

 
(b) 
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(c) 

 
(d) 

Fig .5. Mockup view for (a) login page (b) dashboard (c) input form (d) main page 

4. Questionnaire Development and Testing 

Technological developments are always followed by a variety of uses and software complexity that demands 
quality assurance of the software made. Therefore, to guarantee the quality of the software, a test is needed which is 
a reference for the quality of the software. Testing should be carried out accidentally to find errors so that the test is 
declared successful if it fixes the error [18]. One of the testing techniques is usability testing which aims to determine 
user satisfaction when using the ticket application. Usability is a qualitative analysis technique to determine the level 
of user satisfaction when accessing a website or application interface [19]. A website or application is called usable if 
it fulfills the functional requirements and can be used effectively, efficiently and satisfactorily. Effective shows the 
success achieved by the software, while efficient is related to the smoothness of the user in using the website or 
application, and satisfaction is the user's attitude after using the software. In general, the desire of users is to get 
information quickly and accurately. Usability testing can involve system users or not at all. Tests that involve users 
directly can use questionnaires which are input data related to learnability, flexibility, effectiveness, and attitude 
towards software use [20]. The test method using a questionnaire is done by distributing questionnaires to users to 
measure the level of satisfaction with using the application. In this study, usability testing will be carried out on the 
online ticket application to determine whether the website users are suitable for use. The testing method in this study 
used a questionnaire which was distributed to users via the Google form, totaling 40 people from among museum 
members. The hope is that from this test it can be seen the feasibility level of the ticket application that has been built. 

5. Result and Discussion 

Slovin’s Formula is used to calculate the minimum sample sized needed to estimate a statistic based on an 
acceptable margin of error. Slovin’s formula is calculated as below:   
 

𝑛𝑛 = 𝑁𝑁
1 + 𝑁𝑁(𝑒𝑒)2 

 

 (1) 

Description: 
• n = sample 
• N = population size 
• e = acceptable margin of error 

In this study, we conducted software testing involving several testers using sample user’s method. Determination of 
the number of samples using the Slovin formula. Currently the number of museum members is 377 people, so the 
leeway percentage used is 15% and the calculation results can be rounded up to achieve conformity. Then the 
number of samples produced was 39.7 people. We rounded up the number to 40 people who will do the testing. The 
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researcher made questions for a questionnaire totaling 19 questions which were spread into 4 aspects of Usability as 
illustrated in figures 4,5,6 and 7. The next step, that of each answer (table 3a) will be multiplied by the weight or 
score. And the results after each aspect has been averaged can be seen in table 3c. Then the last value obtained will 
be matched with table 3b in figure then the percentage value is calculated. If everything has been calculated and 
averaged then see table 3a, that is the category of conclusions that were obtained during this study. 

Table 3. (a) Value of answer category (b) Value of calssification of result with % (c) Final results for each test category 

Score Answer Category 
1 Strongly Disagree (STS) 
2 Disagree (TS) 
3 Neutral (N) 
4 Agree (TS) 
5 Strongly Agree (SS) 

(a) 

% Number  Classification 
<21  Very Not worth it 

21 – 40  Not feasible 
41 – 60  Enough 
61 – 80  Worthy 

81 – 100  Very Worth it 
(b) 

Category Result (%) 
1. Learnability 81,4 
2. Flexibility 69,9 
3. Effectiveness 58,7 
4. Attitude 87,4 
Average value 74,35 

(c) 

Table 4. The results of the calculation of the Learnability questionnaire 
 Questionnaire Statement SD D N A SA T V % 

1 This MTS app is easy to use 3 2 3 2 30 40 174 87 
2 The service menu on the MTS application is easy to understand 0 10 10 10 10 40 140 70 
3 This MTS application is very easy to learn quickly 1 1 5 13 20 40 170 85 
4 The MTS application has an attractive and modern user interface 0 0 8 20 12 40 164 82 

5 Language selection and information content in the MTS application can 
be read and understood clearly 0 2 9 10 19 40 166 83 

Table 5. The results of the calculation of the Flexibility questionnaire 
  Questionnaire Statement SD D N A SA T V % 

6 This MTS application can work multitasking with other applications 0 3 0 23 14 40 168 84 
7 Sitemap Navigation in this MTS application is easy to understand 0 4 5 12 19 40 166 83 

8 This MTS application provides emergency services when the user forgets 
the password or requests an account reset 0 0 0 10 30 40 190 95 

9 There is a return function to the start page and other pages 0 0 0 25 15 40 175 87,5 

Table 6. The results of the calculation of the Effectiveness questionnaire 
 Questionnaire Statement SD D N A SA T V % 
10 This MTS application provides a fast display response 0 3 15 3 19 40 158 79 
11 No bugs/errors were found in this MTS application 0 0 23 10 7 40 144 72 

12 Facilities for transactions in the MTS application are arranged in a 
structured and fast manner 0 1 20 10 9 40 147 73,5 

13 The MTS application provides notifications in case of interruptions 1 1 20 15 3 40 138 69 

Table 7. The results of the calculation of the Attitude questionnaire 
 Questionnaire Statement SD D N A SA T V % 
14 This MTS application provides an interesting user experience 0 1 5 19 15 40 168 84 
15 The color selection in the MTS application is good 0 0 5 13 22 40 177 88,5 

16 The use of this type of font is in accordance with the purpose of this MTS 
application 0 1 9 5 25 40 174 87 

17 This MTS application guarantees the security of each participant's 
personal account data 0 0 10 3 27 40 177 88,5 

18 I want to share the information of this ticket application site (MTS) 0 0 6 10 24 40 178 89 
19 This MTS application provides more knowledge to its users 0 1 20 0 19 40 157 78,5 

 
Measurement of usability testing uses a formula equation sourced from the average data in Table 4, Table 5, Table 
6, and Table 7. Overall, the results of the calculation of usability testing are written as follows: 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 (%) = 
(81.4 + 69.9 + 58.7 + 87.4)/4 𝑥𝑥 100% 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 (%) = 74.35% 

Based on the results of the questionnaire analysis that has been carried out, the researcher recommends increasing 
the value in the next evaluation in the following ways: First, in the learnability field, researchers provide 
recommendations to improve the quality of UI/UX so that it is easier for users to use quickly Then in the flexibility 
category the researcher provides suggestions for improving the navigation menu to make it easier to understand. In 
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addition, researchers suggest reducing the size of design asset files so that it will be easier for computers to share 
memory with other applications that are processing at the same time. Third, in the effectiveness section, it is necessary 
to increase notifications in the form of display dialog boxes so that users are more comfortable and will increase the 
evaluation value in this section. Finally, in the attitude category, the latest information and articles need to be added 
to attract visitors to order tickets or interact with the museum management. 

6. Conclusion 

The MTS (Museum Ticketing System) application is an application to facilitate visitors or the general public in 
ordering tickets and getting the latest information and services from Museum managers. This application was 
developed using the Design Thinking method, and went through stages namely planning, making ERD and databases, 
making UI/UX and testing processes using the black-box method. In order to improve the quality of the MTC 
application, the researchers tested it using Testing Usability. This test is important because as a determinant of the 
success of an application whether it can be well received by users. This usability test uses a questionnaire method 
involving 40 respondents as a representative sampling of the number of registered museum members. The usability 
aspects tested are Learnability, Flexibility, Effectiveness and Attitude. Of the four aspects, a total value of 74.35% 
was obtained and worthy. The figures obtained are included in the appropriate standards, so that they can be used and 
can continue to be developed for more satisfying application service features and user experience (UX) improvements. 
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illustrated in figures 4,5,6 and 7. The next step, that of each answer (table 3a) will be multiplied by the weight or 
score. And the results after each aspect has been averaged can be seen in table 3c. Then the last value obtained will 
be matched with table 3b in figure then the percentage value is calculated. If everything has been calculated and 
averaged then see table 3a, that is the category of conclusions that were obtained during this study. 
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(b) 
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(c) 
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5 Language selection and information content in the MTS application can 
be read and understood clearly 0 2 9 10 19 40 166 83 

Table 5. The results of the calculation of the Flexibility questionnaire 
  Questionnaire Statement SD D N A SA T V % 

6 This MTS application can work multitasking with other applications 0 3 0 23 14 40 168 84 
7 Sitemap Navigation in this MTS application is easy to understand 0 4 5 12 19 40 166 83 

8 This MTS application provides emergency services when the user forgets 
the password or requests an account reset 0 0 0 10 30 40 190 95 

9 There is a return function to the start page and other pages 0 0 0 25 15 40 175 87,5 
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13 The MTS application provides notifications in case of interruptions 1 1 20 15 3 40 138 69 
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Based on the results of the questionnaire analysis that has been carried out, the researcher recommends increasing 
the value in the next evaluation in the following ways: First, in the learnability field, researchers provide 
recommendations to improve the quality of UI/UX so that it is easier for users to use quickly Then in the flexibility 
category the researcher provides suggestions for improving the navigation menu to make it easier to understand. In 
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addition, researchers suggest reducing the size of design asset files so that it will be easier for computers to share 
memory with other applications that are processing at the same time. Third, in the effectiveness section, it is necessary 
to increase notifications in the form of display dialog boxes so that users are more comfortable and will increase the 
evaluation value in this section. Finally, in the attitude category, the latest information and articles need to be added 
to attract visitors to order tickets or interact with the museum management. 

6. Conclusion 

The MTS (Museum Ticketing System) application is an application to facilitate visitors or the general public in 
ordering tickets and getting the latest information and services from Museum managers. This application was 
developed using the Design Thinking method, and went through stages namely planning, making ERD and databases, 
making UI/UX and testing processes using the black-box method. In order to improve the quality of the MTC 
application, the researchers tested it using Testing Usability. This test is important because as a determinant of the 
success of an application whether it can be well received by users. This usability test uses a questionnaire method 
involving 40 respondents as a representative sampling of the number of registered museum members. The usability 
aspects tested are Learnability, Flexibility, Effectiveness and Attitude. Of the four aspects, a total value of 74.35% 
was obtained and worthy. The figures obtained are included in the appropriate standards, so that they can be used and 
can continue to be developed for more satisfying application service features and user experience (UX) improvements. 
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