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ABSTRACT 
Consumers increasingly use mobile applications because of the convenience and 
mobility of use. However, the short application development time and demands 
to maintain application quality and user satisfaction require a fast and thorough 
testing process. Many software testers currently test their software manually, 
causing problems, such as longer test times, inconsistent testing, and the need 
for human intervention to perform all tests. Therefore, a Quality Assurance 
Automatic Testing (QA AT) system was created based on mind map diagrams to 
overcome the earlier problems. QA AT is a script designed to verify the software 
requirements. The method to develop the QA AT script is as follow. Firstly,  
develop a Business Process diagram. Secondly, create the Mind Map diagram. 
Thirdly, build test cases scenarios based on the mind map diagram. Then 
translate the testing scenarios into testing scripts. Finally, the test scripts run on 
Katalon Studio platform. The QA AT system transforms the testing process into 
automated testing.  The results show that automated testing can shorten test 
time by 86%,. Further, reducing human involvement, creating a consistent 
testing environment, and providing a detailed report.  
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INTRODUCTION 

Currently, the price of smartphones is 

increasingly affordable for all people. The increasing 

use of smartphones makes the demand for mobile 

applications increase. This increase is due to ease of 

use and mobility. However, technological advances, 

tight competition and customer demand for new 

features in mobile applications have made the 

development period of mobile applications abridged. 

Meanwhile, the quality of the mobile application is 

one of the factors that determine user acceptance of 

the application. 

Therefore, the application testing phase is 

crucial to ensure that the application meets user 

expectations. Testing a mobile app is very different 

from testing a desktop app. Mobile applications 

development poses many challenges, such as a short 

application development period, variations in device 

screen sizes, and varying operating systems. 

Meanwhile, the testing phase is the most time-
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consuming phase of software development. The 

testing phase is estimated to take about 60% of the 

overall software development time. In addition, 

testing mobile applications is also very tedious 

because the testers must be able to guess the user's 

behaviour when using the mobile application. 

Furthermore, the testers also must repeat the 

user's behaviour so that the test can meet the 

requirements. Therefore, the need to automate the 

test becomes very urgent. Particularly in agile 

software development, testing automation is critical 

to overcoming short application development time 

(Collins & Lucena, 2012). Therefore, the research tried 

to answer two questions. Firstly, what is the suitable 

methodology to capture user behaviour and map the 

behaviour into testing scenario variation? Secondly, 

how much time can be saved by automated testing 

from manual testing?. 

STUDY LITERATURE 
 

Testing mobile applications is a meticulous 

job. Software testers must understand the application 

user's behaviour and understand the mobile 

application itself. The testers often try to understand 

the application through the applications' graphical 

user interface (GUI) and the code provided by the 

developer. However, in some development 

companies, there is a separation between the 

application development team and the quality 

assurance (QA) team. Therefore, the QA team often 

does not get access to the mobile application code. 

Therefore, testing must be done black box.  

Therefore, with black-box testing in mind to 

complement automated testing, researchers use a 

visual perspective to aid testers in building testing 

scenarios (Xue, 2021). Similarly, Li et al. (2015) used 

user-guided automation to test mobile applications (Li 

et al., 2014). Furthermore, Farto and Endo (2015) 

used a model-based testing approach to aid testers in 

creating testing scenarios (de Cleva Farto & Endo, 

2015). However, many software development 

companies in Indonesia are unfamiliar with that 

methodology and find the method is too complex in 

practical use. Therefore, the testers must find a 

methodology that is able to provide visual 

information and is easy to understand.   

The Mind Map diagram is a diagram that visually 

organizes information. The diagram allows complex 

information to be presented in a single concept.  

Therefore, mind map diagrams are easier to explain 

information visually to help tester manage 

information in building testing scenarios. Software 

testers have used the Mind Map to develop the 

testing scenario. Otaduy and Diaz (2017) combine a 

wiki-based and the Mind Map diagram to create user 

acceptance test scenarios (Otaduy & Diaz, 2017). 

Similarly, Rajasekaran and Nithyarao (2017) utilize 

The Mind Map diagram to improve the efficiency of 

software testing (Rajasekaran & Nithyarao, 2017). The 

research found that the Mind Map is an efficient 

method to create lean testing scenarios. 

Furthermore, the method is also adaptive to user 

requirement changes. Therefore, saving time in the 

software testing phase. For that reason, the study 

used the Mind Map diagram to capture mobile app 

user behaviour visually then develop test cases based 

on the information. 

 
 

METHOD 
 
The development of the QA AT script on this 

mobile application follows Scrum methodology. The 

software used in managing the QA AT system in this 

application is Jira software. Whereas, Katalon studio 

is used as automation testing software. Because the 

tester does not know any code behind the mobile app 

then the testing method is black-box testing. The 

testing is performed in a development environment 

because testing in the operational environment 

cannot be carried out due to the application has not 

been deployed. However, the data obtained should 

not be much different from the operating 

environment 

The methodology for software testing is as 

follow: 

1. Develop Business Process Diagram to 

understand the purpose of the mobile app. 

2. Develop Mind Map diagrams to depict users' 

minds when using the mobile application visually. 
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3. Develop test cases based on the Mind Map 

diagram.  

4. Script creation based on mind map diagram. 

5. Perform automation regression test by 

running testing script in Katalon Studio. The script is 

done through a test suite that generates a test result 

report based on the script. 

6. Calculate reduction time. The reduction test 

result is calculated based on the formula below. 

P=100%-(X2/X1  x 100%)                      

            (1)                                                

Where, 

P = Reduction time 

X2 = Automated testing time 

X1 = Manual testing time 

 
RESULTS 
 

System testing is carried out to ensure that the 

system meets user requirements and can be used in a 

production environment. Furthermore, the testing is 

also necessary to confirm that no errors or bugs in the 

system. QA AT testing is performed by making a test 

suite for regression testing. Regression testing is the 

test that includes all test cases or scripts that have 

been created. Therefore, the test suite that is run in 

this test is the entire test case that has been put 

together. 

The data from the current test results are 

obtained from the development environment 

because testing in the operational environment 

cannot be carried out because the application 

deployment has not been implemented. Table 1 

shows the testing result, whereas Table 2 shows 

testing results from rerun false-positive results.   

Table 1. Run Test Suites Detail 

No Name Testing Type Execution Time 

1 Run 1 Regression Test  1 hour 23 minutes 

2 Run 2 Regression Test 1 hour 16 minutes 

3 Run 3 Regression Test 1 hour 24 minutes 

4 Run 4 Regression Test 1 hour 15 minutes 

5 Run 5 Regression Test 1 hour 20 minutes 

6 Run 6 Regression Test 1 hour 17 minutes 

7 Run 7 Regression Test 1 hour 20 minutes 

8 Run 8 Regression Test 1 hour 21 minutes 

 

Table 2. Rerun Test Suites Detail 

No Name Testing Type Execution Time 

1 Run 1 Rerun Regression Test  5 minutes 

2 Run 2 Rerun Regression Test 7 minutes 

3 Run 3 Rerun Regression Test 5 minutes 

4 Run 4 Rerun Regression Test 8 minutes 

5 Run 5 Rerun Regression Test 5 minutes 

6 Run 6 Rerun Regression Test 7 minutes 

7 Run 7 Rerun Regression Test 6 minutes 

8 Run 8 Rerun Regression Test 6 minutes 

 
DISCUSSION 
 

System testing is carried out to ensure that in 

the application testing stage, consistent data or input 

is needed to get consistent results in each test. In 

manual testing, the input used in test cases may differ 

between test sessions or between testers. Therefore, 

there is a possibility of variation in test results 

between test sessions or between testers. Whereas, 

in the QA AT system, all inputs that are used in the test 

cases are obtained in the form of variables that always 

be similar every time they are tested. Therefore, the 

testing process guarantees that the test results always 

be the same and stable on all tests.  

Mobile application testing that is performed 

manually takes approximately ten working hours or 

more than one day. In contrast, application testing 

with the QA AT script that has been created takes an 

average of 1 hour 20 minutes. The data obtained from 

the test sample can be seen in detail in Table 1. 

Besides the automated testing time, additional time is 
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required to re-execute the test cases listed as failing. 

Further testing is necessary to ensure that the 

automated tests that have been carried out do not 

have false positives anymore. The process takes an 

average of 6 minutes which can be seen in detail in 

Table 2. 

The average time required to perform tests 

automatically using the QA AT test is 1 hour, 26 

minutes or 86 minutes. Therefore, using the formula 

above, the percentage of time reduction in testing 

using the QA AT system from manual testing is 86%. 

The result shows that the Mind Map diagram can aid 

testers to develop test scenarios based on user 

behaviour. The test scenario is translated to the 

testing script used in Katalon Studio to automate the 

testing process to reduce testing time. 

CONCLUSION 

Mind map diagram can aid tester to understand 

user behaviour. Therefore, it helps testers to build 

testing scenarios. The QA AT system on testing mobile 

applications can shorten the testing time by reducing 

the test time by 86% from the manual testing time. 

Furthermore, the application of QA AT can improve 

the consistency of application testing. With QA AT, all 

testing procedures follow similar orders and have 

consistent data. Therefore, reducing human 

involvement, creating a consistent testing 

environment, and providing a detailed report. 
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Development of  Quality Assurance Automatic Testing Script to Increase Testing Efficiency

for Mobile Applications  Abstract. Consumers increasingly use mobile applications because

of the convenience and mobility of use. However, the short application development time

and demands to maintain application quality and user satisfaction require a fast and

thorough testing process. Many software testers currently test their software manually,

causing problems, such as longer test times, inconsistent testing, and 1the need for human

intervention to perform all tests. Therefore, a Quality Assurance Automatic Testing (QA AT)

system was created based on mind map diagrams to overcome the earlier problems. QA AT

is a script designed to verify the software requirements. The method to develop the QA AT

script is as follow. Firstly,  develop a Business Process diagram. Secondly, create the Mind

Map diagram. Thirdly, build test cases scenarios based on the mind map diagram. Then

translate the testing scenarios into testing scripts. Finally, the test scripts run on Katalon

Studio platform. The QA AT system transforms the testing process into automated testing.  

The results show that automated testing can shorten test time by 86%,. Further, reducing

human involvement, creating a consistent testing environment, and providing a detailed

report. 1. Introduction  Currently, the price of smartphones is increasingly affordable for all

people. The increasing use of smartphones makes the demand 1for mobile applications

increase. This increase is due to ease of use and mobility. However, technological advances,

tight competition and customer demand for new features in mobile applications have

made the development period of mobile applications abridged. Meanwhile, 1the quality of

the mobile application is one of the factors that determine user acceptance of the

application. Therefore, the application testing phase is crucial to ensure that the application

meets user expectations. Testing a mobile app is very different from testing a desktop app.

Mobile applications development poses many challenges, such as a short application

development period, variations in device screen sizes, and varying operating systems.

Meanwhile, the testing phase is the most time-consuming phase of software development.

The testing phase is estimated to take about 60% of the overall software development

time. In addition, testing mobile applications is also very tedious because the testers must



1be able to guess the user's behaviour when using the mobile application. Furthermore, the

testers also must repeat the user's behaviour so that the test can meet the requirements.

Therefore, 2the need to automate the test becomes very urgent. Particularly in agile

software development, testing automation 1is critical to overcoming short application

development time (1). Therefore, the research tried to answer two questions. Firstly, what is

the suitable methodology to capture user behaviour and map the behaviour into testing

scenario variation? Secondly, how much time can be saved by automated testing from

manual testing?   2. Study literature  Testing mobile applications is a meticulous job.

Software testers must understand the application user's behaviour and understand the

mobile application itself. The testers often try to understand the application through the

applications' graphical user interface (GUI) and the code provided by the developer.

However, in some development companies, there is a separation between the application

development team and the quality assurance (QA) team. Therefore, the QA team often

does not get access to the mobile application code. Therefore, testing must be done black

box.   Therefore, with black-box testing in mind to complement automated testing,

researchers use a visual perspective to aid testers 2in building testing scenarios (2).

Similarly, Li et al. (2015) used user-guided automation to test mobile applications (3).

Furthermore, Farto and Endo (2015) used a model-based testing approach to aid testers in

creating testing scenarios (4). However, many software development companies in

Indonesia are unfamiliar with that methodology and find 1the method is too complex in

practical use. Therefore, the testers must find a methodology 3that is able to provide visual

information and is easy to understand.    The Mind Map diagram is a diagram that visually

organizes information. The diagram allows complex information to be presented in a single

concept.   Therefore, mind map diagrams are easier to explain information visually to help

tester manage information 2in building testing scenarios. Software testers have used the

Mind Map to develop the testing scenario. Otaduy and Diaz (2017) combine a wiki-based

and the Mind Map diagram to create user acceptance test scenarios (5). Similarly,

Rajasekaran and Nithyarao (2017) utilize The Mind Map diagram 1to improve the efficiency



of software testing (6). The research found that the Mind Map is an efficient method to

create lean testing scenarios. Furthermore, the method is also adaptive to user requirement

changes. Therefore, saving time in the software testing phase. For that reason, the study

used the Mind Map diagram to capture mobile app user behaviour visually then develop

test cases 3based on the information.      3. METHODOLOGY  The development of the QA

AT script on this mobile application follows Scrum methodology. The software used in

managing the QA AT system in this application is Jira software. Whereas, Katalon studio is

used as automation testing software. Because the tester does not know any code behind

the mobile app 4then the testing method is black-box testing. The 2testing is performed in

a development environment because testing in the operational environment cannot be

carried out due to the application has not been deployed. However, the data obtained

should not be much different from the operating environment The methodology 3for

software testing is as follow: 1. Develop Business Process Diagram to understand the

purpose of the mobile app. 2. Develop Mind Map diagrams to depict users' minds 1when

using the mobile application visually. 3. Develop test cases based on the Mind Map

diagram.   4. Script creation based on mind map diagram. 5. Perform automation

regression test by running testing script in Katalon Studio. The script is done through 3a

test suite that generates a test result report based on the script. 6. Calculate reduction time.

The reduction test result is calculated 1based on the formula below.   P=100%-(X2/X1  x

100%)                 (1)  Where, P = Reduction time X2 = Automated testing time X1 = Manual

testing time   4. RESULTS  System 4testing is carried out to ensure that the system meets

user requirements and can be used in a production environment. Furthermore, the testing

is also necessary to confirm that no errors or bugs in the system. QA AT 1testing is

performed by making a test suite for regression testing. Regression testing is the test that

includes all test cases or scripts that have been created. Therefore, the test suite that is run

in this test is the entire test case that 2has been put together. The data from the current

test results are obtained from the development environment because testing in the

operational environment cannot be carried out because the application deployment has



not been implemented. Table 1 shows the testing result, whereas Table 2 shows testing

results from rerun false-positive results.    Table 1. Run Test Suites Detail     No Name

Testing Type Execution Time 1 Run 1 Regression Test  1 hour 23 minutes 2 Run 2

Regression Test 1 hour 16 minutes 3 Run 3 Regression Test 1 hour 24 minutes 4 Run 4

Regression Test 1 hour 15 minutes 5 Run 5 Regression Test 1 hour 20 minutes 6 Run 6

Regression Test 1 hour 17 minutes 7 Run 7 Regression Test 1 hour 20 minutes 8 Run 8

Regression Test 1 hour 21 minutes  Table 2. Rerun Test Suites Detail     No Name Testing

Type Execution Time 1 Run 1 Rerun Regression Test  5 minutes 2 Run 2 Rerun Regression

Test 7 minutes 3 Run 3 Rerun Regression Test 5 minutes 4 Run 4 Rerun Regression Test 8

minutes 5 Run 5 Rerun Regression Test 5 minutes 6 Run 6 Rerun Regression Test 7 minutes

7 Run 7 Rerun Regression Test 6 minutes 8 Run 8 Rerun Regression Test 6 minutes  5.

DISCUSSION  System 4testing is carried out to ensure that in the application testing stage,

consistent data or input is needed to get consistent results in each test. In manual testing,

the input used in test cases may differ between test sessions or between testers. Therefore,

1there is a possibility of variation in test results between test sessions or between testers.

Whereas, in the QA AT system, all inputs that are used in the test cases are obtained in the

form of variables that always be similar every time they are tested. Therefore, 2the testing

process guarantees that the test results always be the same and stable on all tests.   Mobile

application testing that is performed manually takes approximately ten working hours or

more than one day. In contrast, application testing with the QA AT script that has been

created takes an average of 1 hour 20 minutes. The data obtained from the test sample can

be seen in detail in Table 1. Besides the automated testing time, additional time is required

to re-execute the test cases listed as failing. Further testing is necessary to ensure that the

automated tests that have been carried out do not have false positives anymore. The

process takes 1an average of 6 minutes which can be seen in detail in Table 2. The average

time required to perform tests automatically using the QA AT test is 1 hour, 26 minutes or

86 minutes. Therefore, using the formula above, the percentage of time reduction in testing

using the QA AT system 3from manual testing is 86%. The result shows that the Mind Map



diagram can aid testers to develop test scenarios based on user behaviour. The test

scenario is translated to the testing script used in Katalon Studio to automate the testing

process to reduce testing time.    6. Conclusion  Mind map diagram can aid tester to

understand user behaviour. Therefore, it helps testers to build testing scenarios. The QA AT

system on testing mobile applications can shorten the testing time by reducing the test

time by 86% from the manual testing time. Furthermore, 1the application of QA AT can

improve the consistency of application testing. With QA AT, all testing procedures follow

similar orders and have consistent data. Therefore, reducing human involvement, creating a

consistent testing environment, and providing a detailed report. References  1.  Collins EF,
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