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Introduction 

With the rapid growth of the digital game industry, there is an increasing demand for higher digital game quality. 

Many game developers have been focusing on increasing their game quality to meet these demands. Evaluation 

ways have been developed to improve the quality of digital games, such as through the study of user experience 

(UX) [1,2] and the study of game design [3]. User experience (UX) has been the primary concern about experience 

quality and has been investigated in digital games for many years. However, due to intensive user experience (UX) 

studies, the researcher has reported that this area needs more exploration [4]. A recent study has introduced the 

concept of user immersion as an essential component that leads to a game being successful in the game industry. 

Several studies have argued that user immersion is one factor of a successful digital game [5,6]. While the growing 

research on user immersion, many researchers stated that there needs to be more knowledge regarding how to 

examine a game, whether it is immersive or not [7]. Therefore, based on this problem, this study's objective is to 

propose a method to evaluate whether a game is immersive. This method is presented as knowledge and 

recommendation that can quickly help game designers, game developers, and gamers choose and evaluate whether a 

game is immersive. 

In general, immersion is used to describe feeling "being in an environment system" that offering stimulus and 

experience. In general, the term was used in virtual reality and the digital games field. While this term has been 

widely implemented, there is lack of clarity regarding the definition of immersion. On the one hand, the researcher 

has defined immersion as objective features of a virtual environment or system that deliver a sense of immersion to 

the sense of human [8]. On the other hand, the researcher argued that immersion is the human psychological 

response indicated by feeling oneself interacting with an environment that supplies stimuli and experiences [9]. 

While the definition of user immersion has been critically argued among several authors, user immersion has been 

successfully implemented in several areas such as healthcare prevention and rehabilitation [10], education [11], 

simulation of construction safety [12], and tourism [13]. Finally, despite a slightly different definition of immersion 
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Abstract  

Immersion is an essential component of the modern digital game. Immersion is the required component that should be included in 

the digital game. The modern game whose success within the game industry indeed has included immersion as a component. 

Although digital games have been introduced for many years, immersion games have been known very little. Regarding the 

intensive study about user immersion, there still needs to be more knowledge about game immersion. First, game designers, 

developers, and gamers need help understanding whether their game is immersive. There needs to be knowledgeable regarding 

how to evaluate their game, whether immersive or not, and this process requires expert knowledge. Second, game designers 

currently rely on speculative interpretation to evaluate their games because there is no method to examine whether the game is 

immersive. Therefore, this study proposes a method to evaluate whether the game is immersive. This method has emerged as 

knowledge and recommendation that can quickly assist game designers, game developers, and gamers in evaluating whether a 

game is immersive. First, this research conducts a literature review to categorize the game immersion features. Second, this study 

proposes an effective method that can analyze and recommends whether a game is immersive or not. Finally, this study reveals 

that the finding could be used as a recommendation for the other immersive technology platforms. 
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among researchers, this paper argues that immersion can be described as a feeling of part of a virtual environment 

that is influenced by stimulus components of the experience 

Method  

A. Finding the Immersion Game Features 

This study has identified three fundamental approaches used when investigating user immersion. Researchers 

examined the digital game's specific components that impact user immersion in three components: input/output, 

content, and multiplayer. Input/output describes the game as a particularly input/output component as a stimulus for 

an immersion experience. Content represents the specific component in a digital game that influences immersion 

experiences, such as game rules and gameplay. Multiplayer describes one user's interaction with another user in the 

game that shares interaction and influence on user immersion (e.g., competition with another player). For instance, 

in the input/output component, the authors have investigated how screen size impacts user immersion when playing 

the game. In the component of contents, the challenge has been examined as an essential immersive factor [15]. 

Finally, in the multiplayer component, the researchers have found that social entities or competition with another 

user impact user immersion [16]. This study has identified several game immersion features successfully 

implemented in the previous study. The review collected eight components of digital games. Table 1 presents the 

list of components, and Table 2 presents each component's description. 

  

Table 1 The immersion features 

 The Features Literatures 

Input/output 

Game Control Technology  [17] 

Avatar  [18] 

Graphical Realism  [19] 

Music/Sound  [20]  

Display Technology [21] 

Content 
Rewards  [22] 

Game Difficulty/Level  [23] 

Multiplayer Social Entities  [24] 

 

Table 2 Description of the features 

The Descriptions of Features 

Gesture Controller - Player using their gesture controlling the 

game 

Avatar - Visual representations of players characters 

Graphical Realism - The quality of graphical representation of 

the game 

Music/Sound - Voice or instrumental sounds  

Display - The button command to do something in the game 

Rewards - The form of reward for a player when performing 

specific actions 

Game Difficulty/Level - The tasks in the player progression 

that require to solve 

Social Entities - The occurrence of enemy/computer/friend in 

the game 

 

 

B. Game Selection Method 

First, this study is classified into several game platforms and a case study of the game. This game is used as the 

output of the immersive game selection. Table 3 shows six-game platform types and the game as a case study of this 

paper. Thus, in this step, the game designers, game developers, and gamers can choose several games that he or she 

wants to know whether it is immersive or not. 

Table 3 Game platform and game 

Games Game Platform 

Skyrama Web Browser 

Kinect Adventure Xbox One/360 

Serious Sam VR: The Last Hope VR Headset 

FIFA 2018 PS4/Pro 

Adventures of Pip Personal Computer 

Super Mario Odyssey Nintendo Switch 
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Second, this paper has developed the multi-criteria decision system based on the Analytical Hierarchy Process 

(AHP) method [25]. The AHP method uses hierarchical structures to measure complex decision problems. Third, 

this study has defined three main criteria for immersive game selection: game control technology, display 

technology, and immersion features. There are sub-criteria for every criterion. There are three sub-criteria for the 

game control technology: mouse and keyboard controller, joystick controller, and motion controller. There are also 

three sub-criteria for the display technology: flat-screen display, VR Headset, and LCD TV HD. For the immersion 

features, there are six sub-criteria: rewards, social entities, avatars, game difficulty, music/sound, and graphical 

realism. The user develops all these criteria or designs, and they are based on the user's preference. The proposed 

method works based on the used criteria designed based on their preference. This study has developed hierarchical 

structures of AHP in Appendix 1. Level 1 and level 2 are the levels for evaluation of the game. Level 0 is the level 

for deciding which game is immersive or not and presenting the results in the form of ranking. 

C. Discovery AHP for Games Immersive Selection 

The AHP method is implemented to identify the most appropriate game immersive concerning the users' 

parameters (e.g., game developers, game designers, gamers). Generally, the AHP method includes five levels of 

process: defining the problem, establishing a pairwise comparison matrix, normalizing the pairwise comparison 

matrix, examining the consistency ratio and consistency index, and finalising the decision problem Figure 1. 

 

 

 

 

 

 

 

 

 

 

Figure 1. AHP Level 

 

1). Defining the Problem 

The problem structure divides decision-making into a hierarchy from the top to the bottom levels. In 

Appendix 1, the problem's goal is placed at level 0 for decision (game immersive selection). Level 1 consists 

of the main criteria, and level 2 contains the sub-criteria used to evaluate the game selection. 

2). Starting A Pairwise Comparison Matrix of the Criteria 

The second level includes a pairwise comparison matrix. The user or decision-maker (e.g., game 

developers, game designers, gamers) examines the weight to pairs of each hierarchy level using the Saaty 

scale Table 4.  

 

Table 4. The Saaty's scale for comparison [26] 

Intensity of 

importance 
Definition Description 

1 Equal importance Equal judgment 

3 Moderate importance The judgment slightly prefers over another 

5 Essential importance The judgment strongly over another 

7 Very strong importance The judgment is strongly preferred over another 

9 Extreme importance The judgment is highest possible over another 

2,4,6,8 Intermediate values An intermediate value between the two judgments 

 

At this level, the elements are compared pairwise toward a specific element in the higher level. The goal 

is to obtain the grade of relative rank among elements. In this way, the decision-maker can use their 
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interpretation and experience, which element is possible over another. The comparison of the two elements is 

presented as follows 

     
  

  
                     (1) 

Where      explains the weight of the pairwise comparison of the element    and   .    and    explains the 

relative weights for all elements. 

3). Standardization of The Pairwise Comparison Matrix 

Regarding the output of the comparison matrix, the eigenvector is obtained. The eigenvector explains the 

level of relative rank among the elements. Furthermore, the maximum eigenvalue also is obtained. This 

eigenvalue is applied to examine the strength of consistency between comparisons. The method is presented 

as follows: 

 

             (2) 

 

The priority of criteria is approximated by calculating the principal eigenvector W (normalized vector) of 

matrix A. The maximum eigenvalue      matches the order of the number, and it shows as follows: 

 

       W       (3) 

Using normalization solution, the relative weight                 can be obtained using the formula as 

follows: 

 

     (
 

 
) (

   

   
 

   

   
   

   

   
)     (4) 

 

                                                                                                       (5) 

4). Consistency index and consistency ratio 

This level is applied to examine the consistency of the matrix. The Consistency index (CI) calculates as 

follows: 

 

   
    

     
       (6) 

 

If the consistency index ≤ 0.1, the consistency level is satisfied. Further, consistency ratio (CR) is also 

performed to check the precision of comparisons. It is used to calculate the consistency of the judgments to 

all matrices and is presented as follows: 

 

   
  

  
                 (7) 

 

If the consistency ratio   0.1, the evaluation within the matrix is appropriate. For each matrix, a random 

index (RI) is used as a reference and is presented in Table 5. 

Table 5 The values of RI [26] 

N   RI 
1 0.0 

2 0.0 

3 0.58 

4 0.90 

5 1.12 

6 1.24 

7 1.32 

8 1.41 

9 1.45 

10 1.49 

 

5). Final decision 
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At this level, all elements (criteria, sub-criteria, and their weights) are calculated to choose the optimal 

solution for the decision problem (in this case, immersive game selection). 

Results and Discussion  

This section presents the implementation of the AHP method dedicated to game immersive selection. The 

hierarchical structure was divided into three levels: First, level 0 explains the primary goal, "selection of game 

immersive." Second, level 1 includes "game control technology, display technology, and immersion features." 

Third, in level 2, there are sub-criteria linked to each criterion of level 1. There are three sub-criteria for the game 

control technology: mouse and keyboard controller, joystick controller, and motion controller. There are also three 

sub-criteria for the display technology: flat-screen display, VR Headset, and LCD TV HD. For the immersion 

features, there are six sub-criteria: rewards, social entities, avatars, game difficulty, music/sound, and graphical 

realism (detail in Appendix 1). After the hierarchical structure has been implemented, this study calculates the 

pairwise comparison matrix for all levels of criteria in a hierarchical structure. 

A. Pairwise comparison of level 1 

The matrix of pairwise comparison of level 1 includes "game control technology, display technology, and 

immersion features" (Table 6). 

 

Table 6. The first level of attributes comparison 

Goal Game control technology Display technology 
Immersion 

features 
Weight 

Game control technology 1 1/3 1/5 
 

0.11 

Display technology 3 1 1/3 
 

0.26 

Immersion features 5 3 1 
 

0.63 

 

                               

In table 6, the decision-makers give their preference value for every criterion (e.g., the preference values 3 of field 

criterion to display technology, meaning that the display technology is moderately more important than game 

control technology). The immersion features were essential than game control technology, and immersion features 

were moderately important than display technology. Finally, in the Consistency Ratio value, the evaluation showed 

that the matrix is acceptable (CR=0.04<0.1). 

 

B. Pairwise comparison sub-level of game control technology 

There are three types of game control technology: mouse and keyboard controller, joystick controller, motion 

controller in the sub-criteria of game control technology. The pairwise comparison matrix is shown in Table 7. The 

decision-makers give the preference value. 

Table 7. The Sub-level game control technology comparison 

 
Mouse and Keyboard 

Controller 
Joystick Controller Weight 

Mouse and Keyboard Controller 1.00 0.33 0.08 

Joystick Controller 3.00 1.00 
 

0.19 

Motion Controller 7.00 5.00 
 

0.72 

                               

 

C. Pairwise comparison sub-level of game control technology 

There are three components: flat screen display, VR Headset, and LCD TV HD in the sub-criteria of game 

display technology. The pairwise comparison matrix is shown in Table 8. The decision-makers give the preference 

value.  

 

Table 8. Sublevel display technology comparison 

 
Flat Screen Display VR Headset LCD TV HD Weight 

Flat Screen Display 1.00 0.33 0.20  
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Flat Screen Display VR Headset LCD TV HD Weight 

0.11 

VR Headset 3.00 1.00 0.33 0.26 

LCD TV HD 5.00 3.00 1.00 

 

0.63 

 

                               

D. Pairwise comparison sub-level of immersion features 

In the sub-criteria of immersion features, there are six components: rewards, social entities, avatars, game 

difficulty, music/sound, and graphical realism. The pairwise comparison matrix is shown in Table 9. The decision-

makers give the preference value. Regarding the limitation of the table, only the local weight is presented. 

 

Table 9. The Sublevel display immersion features 

 
Weight 

Rewards 0.03 

Social Entities 0.06 

Avatars 0.11 

Game Difficulty 0.16 

Music/Sound 0.25 

Graphical Realism 0.39 

 

                              

E. Pairwise comparison of alternatives 

Table 10. The local weight of the sub-criterion mouse and keyboard controller 

 

 
Local Weight 

Skyrama 0.11 

Kinect Adventure 0.21 

Serious Sam VR: The Last Hope 0.21 

FIFA 2018 0.21 

Adventures of Pip 0.08 

Super Mario Odyssey 0.16 

 

                              

 

Table 11. The local weight of the sub-criterion joystick controller 

 
Local Weight 

Skyrama 0.09 

Kinect Adventure 0.19 

Serious Sam VR: The Last Hope 0.32 

FIFA 2018 0.15 

Adventures of Pip 0.13 

Super Mario Odyssey 0.13 

 

                              

 

Table 12. The local weight of the sub-criterion motion controller 

 

Local Weight 

Skyrama 0.08 

Kinect Adventure 0.39 

Serious Sam VR: The Last Hope 0.28 

FIFA 2018 0.08 

Adventures of Pip 0.08 

Super Mario Odyssey 0.08 
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Table 13. The local weight of the sub-criterion flat-screen display 

 
Local Weight 

Skyrama 0.16 

Kinect Adventure 0.22 

Serious Sam VR: The Last Hope 0.22 

FIFA 2018 0.22 

Adventures of Pip 0.09 

Super Mario Odyssey 0.09 

 

                              

 

Table 14. The local weight of the sub-criterion VR headset 

 

Local Weight 
Skyrama 0.08 

Kinect Adventure  0.08 

Serious Sam VR: The Last Hope 0.58 

FIFA 2018 0.08 

Adventures of Pip 0.08 

Super Mario Odyssey 0.08 

 

                       

 

Table 15. The local weight of the sub-criterion LCD TV HD 

 
Local Weight 

Skyrama 0.18 

Kinect Adventure  0.26 

Serious Sam VR: The Last Hope 0.07 

FIFA 2018 0.21 

Adventures of Pip 0.21 

Super Mario Odyssey 0.07 

 

                               

 

Table 16. The local weight of the sub-criterion rewards 

 

Local Weight 
Skyrama 0.19 

Kinect Adventure  0.19 

Serious Sam VR: The Last Hope 0.19 

FIFA 2018 0.10 

Adventures of Pip 0.16 

Super Mario Odyssey 0.16 

 

                              

Table 17. The local weight of the sub-criterion social entities 

 
Local Weight 

Skyrama 0.21 

Kinect Adventure 0.21 

Serious Sam VR: The Last Hope 0.21 

FIFA 2018 0.21 

Adventures of Pip 0.07 

Super Mario Odyssey 0.07 
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Table 18. The local weight of the sub-criterion avatar 

 
Local Weight 

Skyrama 0.06 

Kinect Adventure 0.19 

Serious Sam VR: The Last Hope 0.19 

FIFA 2018 0.19 

Adventures of Pip 0.19 

Super Mario Odyssey 0.19 

 

                     

Table 19. The local weight of the sub-criterion game difficulty 

 
Local Weight 

Skyrama 0.05 

Kinect Adventure 0.18 

Serious Sam VR: The Last Hope 0.20 

FIFA 2018 0.20 

Adventures of Pip 0.18 

Super Mario Odyssey 0.20 

 

                                

 

Table 20. The local weight of the sub-criterion music/sound 

 
Local Weight 

Skyrama 0.08 

Kinect Adventure  0.31 

Serious Sam VR: The Last Hope 0.31 

FIFA 2018 0.10 

Adventures of Pip 0.10 

Super Mario Odyssey 0.10 

  

 
                               

 

Table 21. The local weight of the sub-criterion graphical realism 

 
Local Weight 

Skyrama 0.07 

Kinect Adventure 0.30 

Serious Sam VR: The Last Hope 0.32 

FIFA 2018 0.11 

Adventures of Pip 0.10 

Super Mario Odyssey 0.10 

 

                               

F. Result 

In the final level, the global weights are calculated regarding each alternative. The results are presented in-game 

control technology, display technology, and immersion features criteria Table 22, Table 23, and Table 24. Finally, 

a summary of the immersive game selection is presented in Table 25.  
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Table 22. The global weight of game control technology 

Games Platforms Global Weight Rank 
Kinect Adventure  Xbox One/360 0.334 1 

Serious Sam VR: The Last Hope VR Headset 0.279 2 

FIFA 2018 PS4/Pro 0.109 3 

Super Mario Odyssey Nintendo Switch 0.099 4 

Adventures of Pip PC 0.092 5 

Skyrama Web Browser  0.088 6 

 

Table 23. The global weight of display technology 

Games Platforms Global Weight Rank 

Serious Sam VR: The Last Hope VR Headset 0.219 1 

Kinect Adventure Xbox One/360 0.209 2 

FIFA 2018 PS4/Pro 0.178 3 

Adventures of Pip PC 0.154 4 

Skyrama Web Browser 0.164 5 

Super Mario Odyssey Nintendo Switch 0.076 6 

 

Table 24. The global weight of immersion features 

Games Platforms Global Weight Rank 
Serious Sam VR: The Last Hope VR Headset 0.275 1 

Kinect Adventure Xbox One/360 0.265 2 

FIFA 2018 PS4/Pro 0.137 3 

Super Mario Odyssey Nintendo Switch 0.123 4 

Adventures of Pip PC 0.120 5 

Skyrama Web Browser 0.080 6 

 

Table 25. The global weight of all comparison matrix 

Games Platforms Global Weight Rank 
Serious Sam VR: The Last Hope VR Headset 0.261 1 

Kinect Adventure Xbox One/360 0.258 2 

FIFA 2018 PS4/Pro 0.144 3 

Adventures of Pip PC 0.129 4 

Super Mario Odyssey Nintendo Switch 0.108 5 

Skyrama Web Browser 0.100 6 

 

The Kinect adventure game has obtained the first rank in the game control technology, followed by Serious Sam 

VR: The Last Hope (Table 22). Serious Sam VR: The Last Hope has obtained the first rank in the display 

technology, followed by the Kinect adventure game (Table 23). Serious Sam VR: The Last Hope has obtained the 

first rank in the immersion features, followed by the Kinect adventure game (Table 24). In summary of the 

immersive game selection, the application recommends the Serious Sam VR: The Last Hope with VR Headset game 

platform as the first rank. This game was identified as the best based on the total score and all criteria selection, 

followed by Kinect Adventure with Xbox 360 game platform (Table 25). According to the consistency ratio 

validation, the results were identified as reliable and consistent. Finally, this study develops a web application for 

immersive game selection. In this application, game designers, game developers, and gamers can input their games 

to evaluate and give their preference values. In the end, the application will give output to the recommendation of 

the game (see Appendix 2). 

Conclusion  

This study has presented a proposed method to evaluate whether a game is immersive. This method is presented 

as knowledge and recommendation that can quickly help game designers, game developers, and gamers choose and 

evaluate whether a game is immersive. The knowledge developed from this work could be used as a 

recommendation for game designers in evaluating immersive digital games and other immersive technologies. The 

limitation of this study is that it used several criteria for game immersion selection. This study argued that there is a 

need for an investigation to add more criteria for game immersion selection on the AHP method. This study has used 

limited criteria, "game control technology, display technology, and immersion features," for game immersion 

selection. This study identified many game immersion features that should be included in further studies, such as 

game story, game competition, and user interface. Future works should consider this limitation and suggestion 
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offered by this study. Future studies may benefit from examining different game types or other immersive 

technologies, such as virtual and augmented reality. Hopefully, our findings will inspire further studies to investigate 

immersive digital games in detail. 
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