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Abstract— User acceptance testing (UAT) and usability testing are two distinct methods used to evaluate software and systems. User acceptance testing is the final stage of testing in application software development, where the testing results are compared against acceptance criteria to determine if the system can be released for operational use. On the other hand, usability testing evaluates the ease with which a person can use a product in a particular set of circumstances, assessing factors such as efficiency and user satisfaction5. While UAT is concerned with the overall acceptance of the system, usability testing is specifically aimed at assessing the user experience and interaction with the product. Both testing methods are important in ensuring software and systems' quality and user satisfaction.
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I. INTRODUCTION
A game can be played with specific rules so that someone wins and loses, usually in a non-serious context or with the aim of refreshing. The gaming industry is a sector of the economy involved in developing, marketing, and selling video games. Currently, digital games have become part of a person's life activities. Mobile and computer technology support has made digital games a learning tool [1]. Elementary school children can digest material in educational games more efficiently than traditional textbooks [2]. One example of a game used for learning is Little Panda's Forest Animals.
Educational games are digital media that channel information through games. The quality of complex educational games, namely educational games, can be helpful as a learning medium for children to convey information, knowledge, or subject matter interactively and excitingly. An example of educational game testing is in a journal entitled Dancer vs Nondancer: Correlation of Controllers with Game Experience in Rhythm Games [3]. In evaluating educational games, the success of educational games is followed by disclosing most of the world's information and can be accessed directly [4]. One method used to measure game quality is the Webqual method, which measures website quality from three main dimensions: Usability Quality, Information Quality and Service Interaction Quality [5]. Usability is the practice of testing applications or websites designed for users to see whether users can use them easily and have a good experience when using the application or website. Meanwhile, UAT (User Acceptance Testing) is the final test of the development of a product to validate that the system built meets user needs. However, the implementation still needs to be more optimal, so an evaluation is required to identify the UAT process.
Usability comes from the word usable, which means it can be used well. In general, usability optimizes interaction between users and the system, which can be done interactively. Usability is an essential aspect of the success of a website [6]. Usability is used to evaluate users' ease of use of a product [7]. Usability testing methods are divided into three, namely moderated and unmoderated, remote and in-person (face to face), and exploitive, assessment, and comparative.
Regarding usability, testing needs to be carried out, one of which is using the System Usability Scale (SUS) questionnaire. SUS is one of the most popular usability testing tools. SUS was developed by John Brooke in 1986. This SUS is a usability scale that is reliable, popular, effective, and cheap. SUS has several objectives, such as providing a measure of the user's subjective perception of the usability of a system and making it possible to carry out evaluations in a very short time. SUS is often used because it is effective and cheap, but the results are pretty good. Tests using the SUS method often use the questionnaire method.
User Acceptance Testing (UAT) is the final testing stage in software development, where users are given the opportunity to interact directly with the software before it is launched, ensuring that the system meets the user's needs and runs well. The definition of User Acceptance Testing (UAT) describes that User Acceptance Testing (UAT) is a test of a system carried out by users accepting application development and assuming that the user's needs have been met by the test results [8]. Meanwhile, User Acceptance Testing (UAT) is a test carried out by the final tester, where the user can be staff or company employees who interact directly with the system and can verify whether the existing functions are running. According to what is desired [9]. UAT aims to ensure that the tasks that have been developed align with user needs and expectations. The results of UAT are recorded in documents as evidence that users and their needs have accepted the application development are considered met based on test results [10]. This testing is expected to test the game's internal and external usability and ensure that the game meets the criteria for education [11].
In this research, a comparison was carried out between Usability and User Acceptance Testing in the educational game Little Panda's Forest Animals. The aim is to determine whether the game design is following user needs and the user experience of the game design. Then, the data is calculated using the SUS (System Usability Scale) method, which is under the application of the system usability scale method criteria [12]. The User Acceptance Testing method determines whether the system will be accepted, thereby providing customers confidence that the application meets all predetermined requirements and behaves as expected [13].
II. RESEARCH METHODOLOGY
A. Research stage.
This research went through several stages, as shown in Figure 1.
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Figure 1. Research Stage
In Figure 1, there are five research stages. Starting from literature review, creating questionnaires, data collection, data processing, and conclusions. At the literature review stage, researchers collect references that will be used as references in compiling the journal. The second stage is that the researcher creates a questionnaire. The questionnaire aims to determine questions based on the SUS and UAT methods used to collect sample data. The third stage is the data collection process using a previously created questionnaire. The next stage is processing the data taken from the third stage. In this stage, the data collection results are processed using two testing methods. The first method uses SUS, and the second uses the UAT method. The final stage is the conclusion from the data processed in the fourth stage.
B. Population dan Sampel
In evaluating the game Little Panda's Forest Animals, usability and user acceptance testing are required from a population. A population is a group of people, animals, plants, or objects with specific characteristics that will be studied to be used as a basis for conclusions [14]. Samples from the population represent users who will later become respondents [15].
For this reason, the total N used in this research is 106, which will later be used as Usability and User Acceptance Testing respondents. After getting a sample to evaluate, the next step is determining the respondent category. The categories taken are based on the overall sample, campus (UNIPMA and AMIKOM), gender (Male and Female), and gaming experience (gamer and non-gamer). The following results were obtained.


1. Total	 (N)	: 106 respondents.
2. Campus
a. UNIPMA	: 54 respondents
b. AMIKOM	: 52 respondents
3. Gender
a. Man		: 44 respondents
b. Woman	: 62 respondents
4. Game experience.
a. Gamer	: 45 respondents
b. Non-gamer	: 61 respondents
C. Data Collection Techniques 
Data was collected using a questionnaire to collect numerical data, analyzing numerical data using SUS and UAT methods and then reporting the results of the analysis. Before collecting data through a questionnaire, respondents played the Little Panda's Forest Animals game for 5 to 10 minutes. Then, respondents were given time to interact with the game, followed by filling out a questionnaire by the respondent. This data was collected from September to October at two different campuses, namely UNIPMA and AMIKOM.
The questionnaire filled in is divided into two, namely as follows.
TABEL 1. SYSTEM USABILITY SCALE (SUS) QUESTION LIST
	No
	Question
	Score

	1.
	I'm thinking of using this game.
	1-5

	2.
	This game is simple.
	1-5

	3.
	I think this game is easy to use
	1-5

	4.
	I need technical assistance in using this game
	1-5

	5.
	I think that the functions in this game work well
	1-5

	6.
	I feel there are several errors in this game
	1-5

	7.
	I imagine that many of my friends will learn easily using this game
	1-5

	8.
	I would argue that this application is impractical
	1-5

	9.
	I feel very confident when playing this game
	1-5

	10.
	I need to learn a lot before using this game
	1-5


After respondents finished filling out the first questionnaire, which contained questions related to the System Usability Scale (SUS), they continued to fill out the second questionnaire, which included questions about UAT.
[bookmark: _Hlk158307457]TABEL 2. USER ACCEPTANCE TESTING (UAT) QUESTION LIST
	No
	Question
	Score

	1
	The appearance of this game is attractive
	1-5

	2
	The menus in this game are easy to understand
	1-5

	3
	The lesson material in this game is easy to understand
	1-5

	4
	The case examples in this game help us understand the subject matter
	1-5

	5
	The features in this game are structured
	1-5

	6
	The evaluation section of the game helps gauge understanding of the material
	1-5

	7
	This game can be used as a learning aid
	1-5

	8
	This game runs well
	1-5


Respondents fill out the questionnaire by filling in the score for each question using a five-point Likert-type scale. Then, the results are collected in Microsoft Excel for data calculations.
TABEL 3. LIKERT SCALE
	Score
	Information

	1
	Strongly disagree

	2
	Disagree

	3
	Neutral

	4
	Agree

	5
	Strongly agree



D. Data Processing and Analysis
After the questionnaire data given to respondents was collected, the data was divided according to the method. The calculation of the System Usability Scale (SUS) method is carried out using the conversion of respondent responses using [16]:
For odd statements, namely 1, 3, 5, 7, and 9, the score given by the respondent is reduced by 1, where Px is the odd question score.
1. 
For even statements, namely 2, 4, 6, 8, and 10, the scores given by respondents are used to subtract 5, where Pn is the even question score.
2. 
The conversion results are added up for each respondent and multiplied by 2.5 to get a value range between 0 – 100.
3. 
Once the score for each respondent is known, the next step is to find the average score by adding up all the scores and dividing by the number of respondents. This calculation can be seen with the following formula:
4. 
Where X ̅ is the average score, ∑x is the number of System Usability Scale scores, and 𝑛 is the number of respondents. These results will obtain an average value from all respondents' score assessments. In this study, the following range of SUS assessment results was used:

· Not acceptable = 00 – 64.
· Acceptable = 65 – 84.
· Perfect = 85 – 100.
	Then, proceed with calculating User Acceptance Testing. The results of the UAT data obtained from filling out the questionnaire are multiplied by the weights in Table 3. Then, the average calculation is carried out by dividing the total weight of the respondents' scores by the total number of respondents [17]. So, you can find the percentage of each answer using the following formula [18]:
5. 
Where p is a percentage, the score is the total score obtained for each question, and the ideal score is the maximum. The calculation results will get a percentage value for each question. In this study, the following UAT score interpretation criteria were used:
TABEL 4. UAT SCORE CRITERIA
	Percentage
	Result

	0% - 20%
	Very bad

	21% - 40%
	Bad

	41% - 60%
	Neutral

	61% - 80%
	Good

	81% - 100 %
	Very good


III. RESULT AND ANALYSIS
A. System Usability Scale (SUS)
[bookmark: _Hlk158308476]This research used data from 106 respondents consisting of users who had played the game Little Panda's Forest Animals. Respondents will answer ten questions in Table 5. The following are the data results from respondents:
[bookmark: _Hlk158311002]TABEL 5. SUS DATA
	No
	Question
	Score

	
	
	Strongly disagree
	Disagree
	Neutral
	Agree
	Strongly agree

	1
	I'm thinking of using this game.
	5
	9
	42
	32
	18

	2
	This game is simple.
	0
	3
	18
	31
	54

	3
	I think this game is easy to use
	1
	2
	8
	36
	59

	4
	I need technical assistance in using this game
	44
	16
	21
	15
	10

	5
	I think that the functions in this game work well
	2
	0
	15
	35
	54

	6
	I feel there are several errors in this game
	40
	35
	17
	11
	3

	7
	I imagine that many of my friends will learn easily using this game
	6
	5
	26
	40
	29

	8
	I would argue that this application is impractical
	54
	36
	10
	4
	2

	9
	I feel very confident when playing this game
	1
	4
	15
	34
	52

	10
	I need to learn a lot before using this game
	46
	26
	15
	11
	8


	The results of the respondent's answers will be calculated using equations 1, 2, 3, and 4 for each category so that they will produce the following average score:
TABEL 6. SUS RESULT
	No
	Category
	Average

	1
	Total
	69,08

	2
	UNIPMA
	67,31

	3
	AMIKOM
	70,91

	4
	Man
	69,14

	5
	Woman
	69,03

	6
	Gamer
	69,33

	7
	Non-Gamer
	68,89


[bookmark: _Hlk159134868][bookmark: _Hlk158454229]From the table above, it can be explained that the SUS calculation result for all respondents is 69.08. The results of the SUS calculation based on campus categories, namely UNIPMA with 54 respondents and AMIKOM with 52 respondents, are 67.31 and 70.91, respectively. The SUS value of 44 male respondents was 69.14, and the SUS value of 62 female respondents was 69.03. For the gamer category, 45 respondents obtained a result of 69.33 and 61 respondents got a result of 68.89 for non-gamers. The overall results and categories are in the assessment range of 65 – 84. So, it can be concluded that from the results of the SUS calculations, the game Little Panda's Forest Animals has been accepted by users.

B. USER ACCEPTANCE TESTING (UAT)
	From 106 respondents consisting of users who have played the Little Panda's Forest Animals game, the ten questions in Table 7 obtained the following results:
TABEL 7. UAT DATA
	No
	Question
	Score

	
	
	Strong disagre
	Disagre
	Neutral
	Agree
	Strongy agree

	1
	The appearance of this game is attractive
	2
	1
	14
	32
	57

	2
	The menus in this game are easy to understand
	0
	4
	15
	33
	54

	3
	The lesson material in this game is easy to understand
	0
	1
	15
	34
	56

	4
	The case examples in this game help us understand the subject matter
	1
	1
	18
	48
	38

	5
	The features in this game are structured
	1
	1
	27
	41
	36

	6
	The evaluation section of the game helps gauge understanding of the material
	0
	0
	24
	56
	26

	7
	This game can be used as a learning aid
	0
	5
	13
	35
	53

	8
	This game runs well
	0
	2

	8
	30
	66


	Table 7 shows the data results from filling out the UAT questionnaire. The UAT data results are multiplied by the weights in Table 3. Then, the percentage calculation is carried out using Equation 5, and the results for each category are obtained as follows:
TABEL 8. UAT RESULT
	No
	Question
	Total
	UNIPMA
	AMIKOM
	Man
	Woman
	Gamer
	Non-gamer

	1
	The appearance of this game is attractive
	87
	86
	87
	82
	89
	85
	87

	2
	The menus in this game are easy to understand
	86
	84
	87
	84
	87
	84
	87

	3
	The lesson material in this game is easy to understand
	87
	87
	88
	86
	88
	88
	87

	4
	The case examples in this game help us understand the subject matter
	83
	81
	84
	82
	84
	85
	81

	5
	The features in this game are structured
	81
	82
	80
	77
	84
	80
	81

	6
	The evaluation section of the game helps gauge understanding of the material
	80
	82
	79
	78
	82
	80
	81

	7
	This game can be used as a learning aid
	86
	84
	88
	85
	86
	87
	85

	8
	This game runs well
	90
	88
	92
	90
	90
	90
	90


	After calculating the percentage of User Acceptance Testing, the average results obtained for all questions from each category are as follows.
TABEL 9. UAT SCORE AVERAGE
	[bookmark: _Hlk159135011]No
	Category
	Average

	1
	Total
	85

	2
	UNIPMA
	84

	3
	AMIKOM
	86

	4
	Man
	83

	5
	Woman
	86

	6
	Gamer
	85

	7
	Non-Gamer
	85


[bookmark: _Hlk159135660]	From the table above, it can be explained that the UAT calculation result for all respondents is 85%. The UAT calculation results based on the campus category, namely UNIPMA, which numbered 54 respondents, was 84%, while the AMIKOM campus category, which numbered 52 respondents, had a higher UAT result, namely 86%. The UAT score for male respondents, totaling 44 respondents, was 83%, and the UAT score for female respondents, totaling 62 respondents, was 86%. For the gamer category, 45 and 61 non-gamer respondents had the same UAT results, namely 85%. The overall results and categories are in the 80% -100 % assessment range. The game Little Panda's Forest Animals received an ideal interpretation score from the UAT calculations. The game Little Panda's Forest Animals has features following UAT's statement in its questionnaire.

IV. conclusion
[image: ]
Figure 2. Comparison between SUS dan UAT
	Based on research that has been carried out using the System Usability Scale and User Acceptance Testing methods, it can be seen in Figure 2 that UAT has higher results than Usability. The overall results and categories of the System Usability Scale method are in the assessment range of 65 – 84. So, it can be concluded that from the results of the SUS calculations, the game Little Panda's Forest Animals has acceptable Usability by users.
	Meanwhile, using the User Acceptance Testing method, the percentage results for each category of all questions were 81% - 100%. In this range, the score interpretation criteria are excellent. From the results of the UAT calculations, the features in the Little Panda's Forest Animals game have been developed according to user needs and expectations and are running well.
	There is a difference in assessment because the game being tested has several game mechanics in one game, so the usability testing score gets a lower score than UAT. However, the games tested succeeded in meeting the basic needs of users in the learning process. Opportunities for further research are to try two different games and use varying measuring tools, 
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