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1. INTRODUCTION

Abstract

Natural User Interface (NUI) is the latest development in the world of
interaction between humans and computers that can be applied to
immersive digital technology and realized in virtual reality. Virtual
reality (VR) is usually accessed using VR headsets, so there are several
companies that develop and improve VR headsets to facilitate
interaction between humans and computers. This study was conducted
to compare the usability and immersion of the two interaction methods
on the Meta Quest 2 VR headset. The test was carried out at a Vocational
High School (SMK) in Malang Regency majoring in Visual
Communication Design (DKV) which had never used a VR headset
before. There are two methods used, namely, Usability Testing to
measure usability and the Igroup Presence Questionnaire (IPQ) method
used to measure immersion. The applications used in this study are the
Waltz of The Wizard Game, The Walking Dead: Saints & Sinners Game
and Virtual Reality-Based Applications as Educational Media for
Cultural Heritage Buildings in Malang City. The results of usability and
immersion tests show that in the Waltz of The Wizard game, the hand
gesture gets a high coefficient value of 0.136 and 0.096 on the controller.
Meanwhile, in The Walking Dead: Saints & Sinners, the controller gets a
high coefficient value of 0.398 and 0.171 in the hand gesture. And in the
Cultural Heritage Application, the hand gesture gets a high coefficient
value of 0.065 and 0.055 on the controller.

Natural User Interface or often abbreviated as NUI is defined as a new approach or
system in the world of interaction between humans and computers where the user

operates a computer or technology using input from natural behavior or movements

carried out by humans on a daily basis. The purpose of this NUI is to provide more

intuitive interaction to help reduce the barrier between humans and computers
(Brandon, 2020). In addition to this, NUI also has an innovative form of interaction
because it can be done through natural movements of the human body such as touch
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screens, recognition of body movements and sounds, and tracking using views (Guerino
etal., 2020).

The technology that can be applied to use NUI is called immersive digital technology.
Immersive digital technology or often also called immersive technology is technology that
blurs or brings together the boundaries between the physical environment and the
virtual environment, so that users feel a feeling that seems real and are able to interact in
the virtual world. This technology is often manifested in the form of virtual reality
(Nussipova et al., 2020).

Virtual reality or often abbreviated as VR is a three-dimensional (3D) virtual
environment generated by a computer that can interact with the user, usually accessed
using a headset used or mounted on the head, called a VR headset (Hamad & Jia, 2022).
There are several companies that produce VR headsets such as Oculus VR, HTC Vive, and
Sony Playstation VR. VR headsets have undergone many developments to make it easier
to interact between humans and computers, one of which is by developing and improving
the VR headset itself. One of the best VR headsets available for beginners and
professionals alike is the Meta Quest 2 (Metanesia, 2022). This VR headset can be used
with two inputs, namely a controller and a hand gesture so that the user feels that there
are no boundaries between humans and computers in accordance with the NUI concept
described above (VRStation, 2022). When using a controller, users need to learn and
understand how to use the controller first, it can cause users to feel more rigid when using
it and make users only focus on the controller. Meanwhile, in hand gestures, users can
directly use hand gestures because this method uses hand gesture input, but when using
hand gestures there is a possibility of inaccuracies when recognizing hand movements
made by the user (Lorenzis et al., 2023).

Based on the above explanation, this study was conducted to compare usability and
immersion between two different interaction methods, namely controllers and hand
gestures on the Meta Quest 2 virtual reality headset. What is meant by usability is the
convenience of the user and the level of comfort felt by the user when using the virtual
reality application with the interaction method. Meanwhile, immersion is to measure
whether users feel as if they are in a virtual environment (Supriyatna, 2019). The test was
carried out at one of the Vocational High Schools (SMK) in Malang Regency majoring in
Visual Communication Design (DKV) which had never used a VR headset before. In
addition, the test was carried out in the case study because in the Visual Communication
Design department there are subjects related to game design, so it is hoped that with this
test students will understand more about the design of the game so that the game is easy
to use by users. The students were divided into 3 groups, namely the group that used
controllers, hand gestures, and those who used both. The test was carried out by each
group playing three VR applications, namely Waltz of The Wizard in the adventure genre,
The Walking Dead: Saints & Sinners in the action genre, and the Malang City Cultural
Heritage Application in the exploration genre, using a predetermined interaction method,
then after that students will be asked to fill out a survey questionnaire.

The purpose of this test is to find out the comparison of usability and immersion
when a group of users tries the VR application using a controller or hand gestures alone
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or both. So that the results of this study can also determine the optimal form of control
for the use of hand gestures as a manifestation of NUI. This study was also conducted to
compare previous research with current research, in general the difference that can be
seen is that this study compares usability and immersion in virtual reality applications
with Controller and Hand Gesture interaction methods, making an important
contribution to understanding the differences between the two methods. This allows for
better development of VR applications by considering the influence of interaction
methods on the user experience. The method used to collect usability data is the Usability
Testing Method, while for immersion is the Igroup Presence Questionnaire (IPQ) Method.

2. LITERATURE REVIEW
Natural User Interface

Natural User Interface or abbreviated as NUI has emerged and developed as one of
the main components that are often used by electronic consumers in several years. NUI
is used for natural movement without the use of specific devices or tools such as mice,
keyboards, and pens (Chae & Kim, 2022). NUI applies the principles of natural behavior
that are often carried out by humans so as to facilitate interaction between humans and
computers (Girbacia et al., 2020), usually manifested in the form of inputs such as eye
movements, touches, sounds, gestures, or gestures that are expected to adapt to various
user needs within their various needs (Ito et al.,, 2021) (Huang et al., 2021) (ICES, 2021).
Immersive Digital Technology

Immersive digital technology or often referred to as immersive technology is defined
as any form of technology that allows the merger between the virtual world and the real
world by giving users a sense of realism. The most prominent examples of this immersive
technology are augmented reality (AR) and virtual reality (VR), these technologies can
improve user experience, learning experience or training and planning (Dieck et al,,
2022).
Virtual Reality

Virtual Reality or often abbreviated as VR is a branch of computer graphics which is
defined as "the use of computer technology to create a virtual environment". Virtual
reality is nothing but seeing a completely different reality than the real one that is present
in front of you. Virtual reality may be artificial, such as an animated scene, or a real place
that has been photographed and incorporated into a virtual reality application. Using
virtual reality you can move and be able to see in all possible directions, i.e. up, down,
side, and behind you. Users are immersed and can interact with the three-dimensional
world. To interact with the three-dimensional virtual world, you must use a dedicated VR
tool like Oculus Rift, a VR app like Google Cardboard (Terkhedkar, 2019).
Usabilitas

Usability comes from the word usable which can mean that it can be used properly.
Usability itself can be interpreted as effectiveness, efficiency and satisfaction where users
can achieve a certain set of tasks well and use them comfortably. In this study, usability
is necessary because virtual reality applications and their interaction methods must be
easy for users to use and not complicated to learn before being used by users.



Imersifitas

Immersiveness or immersion in virtual reality is defined as a computer that produces
a three-dimensional virtual environment that intensively resembles the real world. This
aims to provide an experience to users so that it is as if they are in a virtual environment
that has been created (Maulana Aziz, 2020).

3. RESEARCH METHODS

The type of research used in this study is quantitative research, because this study
aims to find out the comparison of usability and immersion in the controller and hand
gesture of the Meta Quest 2 virtual reality headset. So it requires systematic research,
there are certain samples, data collection and data analysis.

This research was conducted in one of the Vocational High Schools (SMK) in Malang
Regency majoring in Visual Communication Design (DKV). The population in this study is
students majoring in Visual Communication Design (DKV) at one of the Vocational High
Schools (SMK) who have never used a VR headset before. The sample in this study is 30
students, which are divided into 3 (three) groups, namely the group that uses controllers,
hand gestures, and uses both.

The independent variable in this study is the interaction method used, namely
controller and hand gesture. The dependent variables in this study are usability
(learnability, effieciency, memorability, error, and satisfaction) and immersion
(presence, spatial presence, involvement, and experienced realism).

The test of research instruments is a testing process carried out to ensure that the
tools used in the research are able to measure the variables contained in the research
accurately, validly, and reliably. The test of this research instrument has 2 (two) stages,
namely the validity test and the reliability test, both tests can be carried out directly using
the SPSS application.

After the data was successfully collected, the questionnaire was tested first using a
test of research instruments, namely the validity and reliability test. After that, a test of
research instruments was carried out, then a classical assumption analysis test was
carried out, namely the normality test, the multicollinearity test and the
heterokedasticity test. All of these tests were carried out using SPSS v25. Then the data
that has been obtained is tested again using the Usability Testing method to test usability
and the Igroup Presence Questionnaire (IPQ) for immersion. The next step is to test the
data using multiple linear regression analysis, and the last is to test the hypothesis using
the Paired T-Test.

4. RESULTS AND DISCUSSION

Comparative Analysis of Usability and Immersiivity in Controller and Hand Gesture
Based on the usability and immersion analysis that has been obtained in the previous

chapter, the results are as follows:



Table 1. Results of Usability Assessment Criteria Using a Controller

Average
No. Variable Waltz of The The Walking Dead: Aplikasi Cagar
Wizard Saints & Sinners Budaya
1 Learnability 4,45 (Excellent) 4,45 (Excellent) 4,03 (Good)
2 Efficiency 4,20 (Good) 4,25 (Excellent) 4,05 (Good)
3 Memorability 4,35 (Excellent) 4,30 (Excellent) 4,03 (Good)
4 Error 4,15 (Good) 4,20 (Good) 3,98 (Good)
5 Satisfaction 3,85 (Good) 4,25 (Excellent) 4,23 (Excellent)
TOTAL 21 21,45 20,32
Table 2. Results of Usability Assessment Criteria Using Hand Gestures
Average
No. Variable Waltz of The The Walking Dead: Aplikasi Cagar
Wizard Saints & Sinners Budaya
1 Learnability 4,45 (Excellent) 3,95 (Good) 4,10 (Good)
2 Efficiency 4,05 (Good) 4,10 (Good) 4,05 (Good)
3 Memorability 4,15 (Good) 4,05 (Good) 4,50 (Excellent)
4 Error 4,40 (Excellent) 3,95 (Good) 4,25 (Excellent)
5 Satisfaction 4,10 (Good) 3,88 (Good) 4,15 (Good)
TOTAL 21,15 19,93 21,05

Based on the table that analyzes the usability above, it can be concluded that
respondents prefer to use a controller in The Walking Dead: Saints & Sinners game, while
in the Waltz of The Wizard game and the Malang City Cultural Heritage Application,

respondents prefer to use hand gestures.

Table 3. Results of Immersivity Assessment Criteria Using a Controller

Average
No. Variable Waltz of The The Walking Dead: Aplikasi Cagar
Wizard Saints & Sinners Budaya
1 Presence 4,10 (B) 4,25 (B) 4,05 (Q)
2 Spatial Presence 4,80 (B) 5,40 (A) 4,82 (B)
3 Invovelment 4,60 (B) 4,70 (B) 4,49 (Q)
Experienced
4 Realism 4,60 (A) 4,55 (A) 4,35 (B)
TOTAL 18,1 18,9 17,71




Table 4. Results of Immersivity Assessment Criteria Using Hand Gestures

Average
No. Variable Waltz of The The Walking Dead: Aplikasi Cagar
Wizard Saints & Sinners Budaya
1 Presence 4,35 (B) 4,20 (B) 4,35 (B)
2 Spatial Presence 4,80 (B) 4,82 (B) 5,00 (B)
3 Invovelment 4,65 (B) 4,59 (B) 4,65 (B)
Experienced
4 Realism 4,60 (A) 4,19 (B) 4,45 (B)
TOTAL 18,4 17,8 18,45

Based on the table that analyzed the immersion above, it can be concluded that
respondents experience a real or immersive virtual environment when using a controller
in The Walking Dead Saints & Sinners game. Meanwhile, in The Waltz of The Wizard game
and the Malang City Cultural Heritage Application, respondents felt a real virtual

environment more when using hand gestures.

Tabel 5. Nilai Koefisien Usabilitas pada Metode Interaksi Controller dan Hand Gesture

Interaction Coefficient Value
Methods Waltz of The The Walking Dead: Aplikasi Cagar
Wizard Saints & Sinners Budaya
Controller 0.096 0.398 0.064
Hand Gesture 0.136 0.171 0.110

Tabel 6. Nilai Koefisien

Imersifitas pada Metode Interaksi Controller dan Hand Gesture

Interaction Coefficient Value
Methods Waltz of The The Walking Dead: Aplikasi Cagar
Wizard Saints & Sinners Budaya
Controller 0.102 0.177 0.055
Hand Gesture 0.321 0.134 0.065

Based on the table above, it can be concluded that respondents feel usability and
immersion in the controller when using an action genre application, in this study the
game The Walking Dead: Saints & Sinners was used, because the coefficient value
obtained when the respondent used the application was higher when using the controller
than when using hand gestures. Meanwhile, in hand gestures, respondents feel more
usability and immersion when using adventure genre applications, for example in the

Waltz of The Wizard game and browsing on the Cultural Heritage Application.

The following is documentation when respondents used the controller-based

interaction method on the three applications used in the study.




Figure 1. Documentation for the Use of Controller-Based Interaction Media

Based on the results obtained in the study, the usability and immersion in the use of
controllers were higher when respondents played applications in the action genre, in this
study the game used was The Walking Dead: Saints & Sinners. This is because when using
the controller, the respondent feels that the controller has a fast response when detecting
and translating the input or commands made by the respondent. In addition, controllers
are also more familiar to respondents because respondents are used to holding the device
when playing a game.

The following are action genre games used in the study and obtained higher usability
and immersion when respondents used a controller compared to hand gestures.

Gambar 2. Game The Walking Dead: Saints & Sinners
The following is documentation when respondents used the hand gesture-based
interaction method in the three applications used in the study.

Figure 3. Documentation for the Use of Hand Gesture-Based Interaction Media

Based on the results obtained in the study, the usability and immersion in the use of
hand gestures were higher when respondents played adventure genre applications,



which were used in the study were Waltz of The Wizard and exploration genre
applications, for example the Cultural Heritage Application. This is because when using
hand gestures and respondents played adventure and exploration genre applications,
respondents felt that hand gestures provided more natural experiences and interactions
because they felt free to move like in the real world. And when using hand gestures,
respondents do not need special instructions because interactions using hand gestures
are easier to understand.

The following are adventure and exploration genre games used in the study and
obtained higher usability and immersion when respondents used hand gestures
compared to controllers.

\

Gambar 4. Game Waltz of The Wizard
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Figure 5. Cultural Heritage Application

The results of hypothesis testing using the t-test based on the image above on each
application, namely the Waltz of The Wizard game, The Walking Dead: Saints & Sinners,
and the Cultural Heritage Application, received a significance value of 0 (zero). This
means that the significance value obtained in the study is less than 0.05. And concluded
that HO was rejected and H1 was accepted, that is, there was a difference in usability and
immersion when respondents used controller-based interaction methods and hand
gestures. However, it also depends on the type or genre of application used when using a
certain interaction method.

Based on the research, it can also be concluded that the controller-based interaction
method has higher usability and immersion when compared to the hand gesture-based
interaction method when the respondent uses an action genre application (for example
The Walking Dead: Saints & Sinners), due to the accuracy and speed when detecting and
translating the movement, position, and actions of the respondent when in the virtual



environment. In addition, the controller has a level of ease that allows respondents to
complete tasks quickly. Meanwhile, when respondents used the hand gesture-based
interaction method, they obtained high usability and immersion values when compared
to controllers when using adventure genre applications (for example, Waltz of The
Wizard) and exploration (for example, Cultural Heritage Applications). This is because
respondents feel more involved in the virtual environment because when using hand
gestures, respondents can interact more naturally or naturally and are free from physical
limitations that exist when using the controller.

5. CONCLUSION

The interaction method on the Meta Quest 2 headset, both using a controller and
hand gestures, does affect usability and immersion when using virtual reality
applications. Usability and immersion in the use of controllers is higher in action
applications, such as The Walking Dead: Saints & Sinners due to its faster response to
detecting and translating user input, as well as being familiar to the user. Meanwhile, in
hand gestures, usability and immersion are high when using adventure genre
applications, for example Waltz of The Wizard and exploration, for example the Cultural
Heritage Application because it provides a more natural interaction experience so that
users feel free to move and interact in a virtual environment. Thus, the interaction
method and the type of application used have a direct impact on usability and immersion
when using virtual reality headsets.

The optimal form of control for the use of hand gestures on the Meta Quest 2 Virtual
Reality headset depends on the type of app used. In adventure (Waltz of The Wizard) and
exploration (Cultural Heritage Apps) genre applications, natural hand gestures such as
waving, pointing, or grasping, tend to be more optimal because they allow for interactions
that are easy to understand and use naturally by users without the need for special
instructions. Meanwhile, in the action genre application (The Walking Dead: Saints &
Sinners), hand gestures are less optimal because the application requires a faster
response when detecting and translating input from the user, and there are complex
movements or combinations of buttons that make it difficult to do with hand gestures. So
the use of Natural User Interface (NUI) which is realized with virtual reality using a hand
gesture-based interaction method needs to be adjusted to the type or genre of application
used.
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