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Abstract

:

A virtual reality (VR) environment is different from the generally produced video-based experience, as it creates an interactive user experience (UX) by allowing the users to respond to operations or commands using various input devices. In particular, as existing analog-type fashion shows that have limitations in space and time have evolved into digital fashion shows that include interaction, the importance of the naturalness of interaction and visual expression is being emphasized in UX research. However, study cases that maximize user immersion through the interaction of visual changes in the stage and clothes of a digital fashion show are scarce. As such, this study introduces an interactive VR fashion show to analyze the impact of interaction on the UX in a VR environment. In the design of the interactive VR fashion show, various interaction elements that affect the UX are selected and the scope of UX application is suggested. In addition, by utilizing a commercial game engine, the production process necessary to simulate an existing fashion show is shown step-by-step. The user test in this study is examined in-depth by dividing the evaluation of the user into a two-step survey, and the results are objectively verified through a statistical analysis.
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1. Introduction


Virtual reality (VR) provides an interface that allows users to feel as if they are interacting with an actual situation by simulating a specific space with 3D graphics. In the entertainment media industry where VR is utilized in videos and games, audiovisual realism is increased to maximize the immersion by users [1]. It is also possible for users to experience VR by operating or responding to commands through various input devices. Therefore, VR is different from the general video-based experience in that it creates a user experience (UX) [2].



Conventional fashion shows were used as a major means of product sales by advertising and promoting fashion brands, retaining existing customers, and creating new customers by conveying information through stimulating the emotion of consumers [3]. This is because fashion shows are at the center of artistic and cultural history and belong to a genre of expression that can penetrate through the general public to help scale commercial businesses. However, the limitation of conventional fashion shows is their low general popularity owing to their limitations in space and time. To overcome this limitation, fashion shows are evolving beyond the function of merely providing information to the function of providing entertainment for pleasure—in other words, contents with various event characteristics that can attract the attention of the audience [4].



As existing analog fashion shows with constraints in space and time have evolved into digital fashion shows that include interaction, the VR environment is helpful in evaluating apparel, promoting fashion shows, and purchasing the apparel [5]. Hyung et al. introduced the study of interaction by using telepresence in smartphone-based augmented reality (AR) [6], and Nam et al. emphasized the importance of the naturalness and visual expression of the interaction in the study of UX in VR games through a head-mounted display (HMD) [7]. Seminara et al. used indirect illumination light to communicate with the visitors in the art museum and analyzed an immersive experience [8]. Jung et al. investigated the consumer experiences in VR communications by using the interpretation of visual images and a hermeneutic model of experiential gestalt [9]. Enhancing the presence and immersion during virtual training, Baek et al. proposed a VR-based job training system using various sensors [10]. Battistoni et al. developed virtual fitting rooms using a set of interaction design patterns and explored the shopping experience in AR [11]. However, study cases on maximizing the immersion of users through interaction with the visual changes of the stage and clothes of a digital fashion show are scarce.



This study proposes an interactive VR (IVR) fashion show that makes evaluation possible as part of the UX through an interactive experience to compensate for the aforementioned limitations. An IVR fashion show is a digital fashion show produced under a VR environment and is a simulation model that can measure the effects of various interaction elements on the UX through independent variables. In the analysis of the UX, the user test is conducted through a two-step survey, and the results are objectively verified through a statistical analysis. Figure 1 summarizes the range and method of the UX analyzed in this study.



The remainder of this paper is structured as follows. In Section 2, related studies are introduced, and in Section 3, the IVR fashion show designed and implemented in this study is presented. In Section 4, the UX is compared through a user test and the analysis results are described. Finally, in Section 5, the conclusion and future study directions are presented.




2. Related Works


2.1. Convergence Contents


Levinson introduced the concept of remediation as an anthropotropic process in which a new media technology improves upon or modifies an existing technology and defined it as a theory whereby new media reform the old media format [12]. It was also suggested that the method of one medium borrowing the interface, expression, and social awareness of another medium increased the possibility of remediacy by technical convergence. This concept of remediation was further developed into the three attributes of transparent immediacy, hypermediacy, and remediacy by Bolter and Grusin, and was realized by a visual representation style whereby the presence of media, such as the VR, was forgotten during the moment of immersion by the audience [13]. This study defines that transparent immediacy, a representation style, provides visual space through the screen of an HMD, and hypermediacy recognizes the actions in media directed in multiple heterogeneous VR spaces. Dobson defined that, with the emergence of new media, old media, such as perspective painting, photography, and theatrical play, are being reformed or absorbed into new media in various forms, such as the Internet, movies, and computer graphics [14]. In the VR space, which is a representative new medium, the possibility of shifting to the newly added state-of-the-art space while recognizing old media was also predicted. Hwang et al. claimed that digital convergence is not a simple technological change, but rather a shift in technological, industrial, cultural, and social paradigms by changing the way individuals, groups, and society communicate [15]. However, in the age of digital convergence, the premise that knowledge and contents wanted by the users should be adequately linked to the products and services that have complex functions is required rather than simply providing multiple functions simultaneously.



As such, this study focuses on the concept of remediacy, whereby technical convergence contents are studied by selecting an existing fashion show as a new medium and converting it to the VR space. However, this study analyzes the possibility of utilizing the evaluation of the UX by general evaluators in the future based on the development of convergence contents and examines the independent variables of the interaction elements inside VR that impact the usability of digital fashion shows. The possibility of expanding into the application of VR-contents-based convergence industry is to be verified. In particular, the possibility of commercial utilization through the convergence of modern fashion shows to IT technology is explored, and the possibility of expanding the new contents to create cultural and economic value is examined.




2.2. Digital Fashion Show


VR utilizes the sensory information of the user to enable realistic spatial and visual experiences. Bamodu and Ye proposed components for an effective VR system in a VR review [16]. They emphasized the need for empirical components, such as virtual world, immersion, sensory feedback, and interactivity, in addition to system components, such as HMDs and input devices. In particular, an interactive experience is a two-way experience and is a very important factor in evaluating the usability of media [17]. Wu et al. defined the digital fashion show as a new type of fashion show that is merged with digital images and high-tech devices rather than the existing analog method [18]. Gao et al. mentioned that the user immersion could be maximized through the stimulation of interaction, for example, by using HMDs, rather than using a normal display [5]. For the sensory experiences, the system needs to be configured for the visual, auditory, and tactile sensations of the user. Furthermore, the transformation of data, such as virtual stage, lighting, music, effects, and animation, for the digital fashion show needs to be reflected in the interaction module of the UX through the user interface.



As shown in Figure 2, traditional fashion shows have evolved into various digital platforms with the development of technology. Such transitions require the evaluation of the UX for verifying the possibility of commercialization. However, the process of evaluating the UX requires a wide range of advanced research, as it needs a preparation process from producing digital clothes and visualizing VR through a rendering engine to designing the interaction components. Currently, there is a lack of research on the design and user evaluation of interaction-based VR fashion shows for UX analysis. Therefore, studies on the comprehensive perspective to apply interactions based on the design from the perspective of the producer are necessary prior to UX analysis.



As such, in this study, an IVR fashion show that can maximize the user immersion under a VR environment is produced step-by-step, and the impact on the UX through a user test is analyzed. In particular, by applying the interaction of games to VR, the impact of the changes in various interaction elements on the UX is measured in the form of independent variables to evaluate user satisfaction.





3. Design and Implementation of IVR Fashion Show


The IVR fashion show introduced in this study intends to simulate the 3D animation of digital clothes in the VR space through an avatar model. The interaction components for an interactive experience are selected through the opinion of fashion experts, and fashion show contents are implemented step-by-step using commercial graphic tools and 3D game engines. Figure 3 shows the production steps of an IVR fashion show.



3.1. Interaction Components


There have been cases where various interaction components for the design of digital fashion shows were used as independent variables [6], but cases that evaluated the UX in the VR space by comprehensively using vision and hearing have been rare. In this study, 10 professional fashion designers were surveyed on the importance of eight components of a fashion show to incorporate the components of a traditional fashion show to a VR environment. Based on the results, four interaction components were selected: point of view (POV), clothing, illumination effect, and background sound. Table 1 shows the results of the importance survey. Owing to the nature of the fashion show, it is notable that the walk of the model has a standardized pattern, and hence, the importance was evaluated to be relatively low.



The users of the IVR fashion show can apply the changes in the above interaction components to VR contents through a pre-built user interface (UI) to evaluate the impact on the UX. A UI is an intermediate medium for maximizing the UX with the purpose of effectively conveying information through a clear interaction [19,20]. Therefore, in this study, user-based element changes are designed to operate in real time in the VR fashion show for an effective conveyance of interaction information. A change in POV is a function of controlling the direction and position of the eye gaze of the user wearing the HMD based on the clothes of the fashion show in a VR environment. When the POV is activated, the user can experience the real-time change in the viewpoint of the avatar model. These changes affect immersion by inducing both interest and fun in the future UX. However, sudden changes in the rotation angle of the POV can cause cybersickness and can cause a negative impact on interest, and hence, the usage has to be limited. The change in clothes is a function of switching the digital clothes of the avatar model, which is configured such that various types of clothes could be changed in real time at the desired time of the user. These changes can significantly increase the fun aspect of the experience, but the limitation in the type of clothes and the naturalness and completeness of digital clothes in the production stage can impact the UX. A change in illumination effect is a function that creates a change in the brightness and effect of light in the virtual stage space, and the user can change the color of the stage background and the particle effects. Functions that change the effect in the virtual space can increase the short-term fun aspect, but continued usage could potentially reduce interest and immersion. Finally, a change in background sound is a function of changing the background music played in the VR space, and the user can select from a variety of sound sources. Although the change in sound can also increase the short-term fun aspect, repeated usage can reduce the interest and immersion of the user. Figure 4 shows the UI configuration of the interaction components that can be changed by the user in the IVR fashion show.




3.2. Digital Clothes


Digital clothes can naturally be simulated through the transforming polygons process arising from the physical collision between the virtual character avatar model and the digital clothes [18,21]. Digital clothes require setting detailed properties of wrinkles ranging from thickness, shrinkage, and fit [22,23]. The difference in various fabrics must be indicated by adjusting the different material properties according to the given fashion concept.



In this study, digital sewing technology is used to make clothing fabric from numerous polygons through clothing pattern production, and then clothing simulation is conducted by applying it to an avatar model. The fabric properties required for implementing digital clothes are thickness, weight, and color. As for the thickness, the thicker the fabric, the stronger the tendency to sag, and the greater the degree of curvature of the wrinkles, but less friction between the surface of the wrinkles reduces the density. As for the weight, the heavier the fabric, the higher the density, and hence, the fabric is less impacted by air resistance and gravity. Therefore, by adjusting the weight, the characteristics of the clothing can be specified. Color has little correlation to the properties of thickness and weight, and hence, it is possible to focus on the design of the clothing itself through the coordination of individual colors depending on the situation. Table 2 shows the properties of the three fabrics used in the IVR fashion show, and Figure 5 shows the results of applying various fabrics (wool, cotton, and silk) to the same digital clothing by adjusting the fabric properties.



The digital clothes used in the digital fashion show are produced through a five-step process using the fabric characteristics provided in Table 2. The first step is to create a pattern for the virtual fabric based on the concept of the digital clothes set up at the planning stage. The thickness, weight, and color of the virtual clothes are not specified, but only the position and size of the top and bottom are determined by editing the fabric pieces. The second step is to model the final digital clothes by fitting the fabric produced earlier to the three-dimensional avatar model. For a natural fit to the avatar model, the thickness, weight, and characteristics of the fabric for the digital clothes are carefully adjusted. The third step is determining the color change and transparency of the top and bottom fabrics through the shading process. Using the inner and outer layer of the clothes, the wrinkle shape, transparency, and various colors of the fabric properties for each material are expressed. The fourth step is applying detailed 2D patterns on the digital clothes, for which the basic coloring has been completed, through the texturing process. For a detailed design of the texture style pattern on the digital clothes, the image that can be applied to the logo and material of the clothes is added. In addition, the weight of the fabric is optimized to minimize the abrupt change in the image applied to the digital clothes. In the final step, the digital clothes obtained through the previous steps are simulated on the avatar model to verify the looks while the avatar is posing. In particular, visual errors are corrected in advance by testing the bending, refraction, and light reflection of the digital clothes applied in the animation of the avatar model in the VR environment. Figure 6 shows the step-by-step production results of various digital clothes.



This study used the Marvelous Designer [24] for the 3D model of the digital clothes, and the simulation and rendering were performed by applying to avatar mode in Unity [25]. Note that it is possible to express the clothing realistically by maintaining the natural deformation of the curve according to the moving shape of the avatar and by maintaining the shape based on the physical nature of the clothing itself through the clothing simulation.




3.3. User Experience


The UX is generally defined as various aspects of user experience obtained by interacting with the product [26]. In addition, the UX related to virtual simulation requires the design of the UI and is also defined as the communication method for expressing the results of the user input and response [27]. This study intends to evaluate the impact on the UX using the interaction components selected previously in the form of four independent variables: fun, interest, immersion, and usability (see Figure 1). This method is intended to determine the impact on the viewer experience of the IVR fashion show and is used for measuring the user satisfaction for the UX in the future. In the user evaluation, various aspects of experience required in the interactive communication are analyzed to examine whether the experience has a positive or negative impact on the user.




3.4. VR Space


To observe the UX in VR, various environmental factors need to be assigned and user feedback response must be tracked [28]. In this study, to evaluate the UX in a VR environment, factors, such as speed, range, and mapping, were applied to the VR space of the fashion show. The speed is the interaction feedback time required from the virtual world, and the user immersion is improved by responding as quickly as possible to the user response in VR space. In addition, by optimizing the data upload speed in VR, a positive experience could be provided to the user. The range can maximize fun and interest of the UX through the real-time visualization of the interaction components in the form of a UI within an appropriate range with the VR main medium on the HMD screen. As for mapping, it allows the user to concentrate on the storytelling developed in the contents by limiting the expression of the visual elements through the rotation angle of the HMD screen itself.





4. Experimental Results


4.1. IVR Fashion Show


The important elements realized in the IVR fashion show include 3D avatar models, animations, 2D UI, and digital clothes. We utilized several software tools to create them due to their popularity and commercial support. The 3D model and 2D UI, such as the avatar, were produced manually using Autodesk and Adobe graphic tools [29,30], and the animation of the avatar was converted to data by recording the runway walking motion of the fashion show model with the motion capture system [31]. Digital clothes were produced by the design tool Marvelous Designer [24], and the movement of the fabric was reproduced through the physical simulator of Unity game engine [25]. The data for each element were integrated in Unity together with the UI composed of the POV, clothing, effect, and sound for interaction and ported to VIVE HMD [32]. Figure 7 shows the results of the data used in the production process of the IVR fashion show.



The user needs to learn the control of UI beforehand through the tutorial mode of the content, because the change in scene according to the selection on the UI provided in the IVR fashion show will affect the UX evaluation. As for the change in POV, the point of view of looking at the avatar by the user wearing the HMD changes in real time. These changes are comprised of zoom in and out along with the four directions of front, left, right, and rear sides. As for the change in clothing, the clothing worn by the avatar changes in real time, but it does not directly affect the animation of the avatar on the runway stage. As for the change in effect, the falling effect of small particles is produced in real time along with the turning on and off of the background illumination. These changes are repeated in units of seconds, making the visual effect look natural. As for the sound, various background sounds were played, and the sound level was adjusted according to the location of the avatar. Figure 8 shows the change in scene according to the selection on the UI of the IVR fashion show. The accompanying video is shown in Supplementary Materials.




4.2. User Test


This study analyzed the impact of the interaction components, which were suggested previously, on the UX after conducting the user test through the audiovisual data of the IVR fashion show. To this end, the user satisfaction was investigated using a two-stage survey comprised of a one-way experience where the digital fashion show was only watched on the VR environment and an interactive experience where user control existed, and they were compared. The first survey was administered to 12 general people, and the second survey was administered to 120 general people by applying the IVR fashion show that was improved based on the negative feedback from the first survey. The step-by-step evaluation process of the survey was configured in the order of pre-questionnaire for participant background information (name, gender, age, occupation, group), quantitative evaluation for UX (i.e., a five-point Likert scale: the larger the number, the higher the satisfaction), and the degree and range of cybersickness (i.e., a five-point Likert scale: the larger the number, the less the cybersickness experienced). Figure 9 compares the VR system configuration between the one-way and interactive experiences in the VR environment. It is notable that we adopted standard VR controllers as main input devices to simplify the UI controls during the tests.



Figure 10 shows the evaluation results of the first survey, whereby the impact of each interaction component on the UX was compared for the one-way and interactive experience cases. The interactive experience received a higher evaluation overall compared with the one-way experience, and in particular, there was a notable difference in usability.



This is presumed to be mainly because the ability to control the elements, such as camera position, clothing, and effect, was preferable by the user and had an adverse effect on UX in the IVR fashion show. In particular, the change in effect and sound showed a relatively lower rate of increase in evaluation as compared with the POV and clothing, and this was because the young participants who were frequently exposed to games and digital media were less sensitive to the change in effect and sound. On the other hand, the change in sound received a relatively low evaluation on the UX, which appears to be the result of the negative impact caused by the distraction owing to the background music used in the first survey. As such, the type and volume of the background music in the IVR fashion show for the evaluation of the second survey were modified. In addition, the discomfort owing to cybersickness was noted, and hence, the rotation angle of the camera was limited to 180° left and right.



Figure 11 shows the evaluation results of the second survey, whereby the impact of each interaction component on the UX was compared for the one-way and interactive experience cases. Overall, the evaluation of the interactive experience of the IVR fashion show improved in the second evaluation as compared with the first evaluation. It is presumed that the interaction function of the IVR fashion show that was modified after the first survey had a positive impact on the second evaluation. On the other hand, the rating of the one-way experience decreased overall compared with the first survey, and this is because the improved IVR fashion show after the first survey had a negative impact on the evaluation of one-way experience in the second survey. In addition, the increased participants had deteriorated the overall UX.



Figure 12 compares the two UXs including cybersickness on the radar chart. The higher the value for cybersickness, the less is the likelihood for motion sickness, and the interactive experience had an average value of 3.73, which was evaluated to be superior to the average one-way experience value of 3.12. The restrictions on rotation by the HMD and interactivity had a positive impact on minimizing cybersickness. The restrictions on viewing angle can also be controlled in the one-way experience, but the huge reduction in the spatial realism of the UX had a negative impact overall.



A t-test was conducted for an objective comparison of the average user satisfaction value data obtained from the UX. As shown in Table 3, the average value, standard deviation, t-value, and p-value by the UX were calculated with each of the interaction components used as independent variables. Based on the t-test results, all the variables except sound were within the 99% confidence interval, indicating that the corresponding interaction components (POV, clothing, and effect) had a significant impact on the UX. On the other hand, it was difficult to assess the impact of the change in sound on the immersion of the UX objectively. In summary, the IVR fashion show with interaction components applied can be evaluated to convey higher UX satisfaction in most interactions other than the change in sound compared with the one-way fashion show in which videos are only watched in the VR environment.





5. Conclusions


In this study, the impact of various interaction elements on the UX of a digital fashion show in a VR environment was analyzed. To this end, the design and prototype of an IVR fashion show were presented, and through the user test, it was verified that the interactive experience had a more positive impact on the main components (interest, fun, immersion, and usability) of the UX than the one-way experience. The study on the production of the VR fashion show and user evaluation for the UX analysis requires a design related to planning that meets specific study purposes in the production stage. As such, the design and implementation method of the production case in this study is expected to be set as a guideline for the planners and developers in the planning, production, and testing stages of future VR fashion show preparation.



For future studies, the scope of UX analysis is planned to be expanded by improving the visual quality and function of the IVR fashion show. It was particularly noted in the user test that technically unstable elements that appeared during interaction in the VR environment, such as screen disconnection, inaccurate focus of view, and the distortion of graphic presentation, had to be improved. These issues are expected to be resolved by improving the real-time response rate of the graphic data shown on the game engine. In addition, there is an issue of the afterimage left by the digital clothes during the rotation of the HMD, and hence, the quality of the clothing animation is planned to be improved by applying optimized polygon data and adopting a marker-free motion capture system [33]. Finally, to minimize cybersickness in the VR environment, the stage of the fashion show and the motion of the avatar will be tracked through a camera angle similar to the point of view of the observer, and the function to adjust the viewing angle of the HMD automatically will be added [34].
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Figure 1. Overview of the proposed approach: exploring the effects of interactivity on user experiences in an interactive VR fashion show. 
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Figure 2. Development of digital fashion shows. 
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Figure 3. Design and implementation of the IVR fashion show: (a) selecting 2D and 3D graphic tools, (b) creating 3D data (avatar model, digital clothes, and animation), (c) applying to the 3D game engine, and (d) evaluating UX. 
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Figure 4. UIs for interaction components. 
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Figure 5. Digital clothes: (a) wool, (b) cotton, and (c) silk. 
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Figure 6. Digital clothes applied to an avatar model in steps: (a) creating a pattern, (b) fitting to the avatar, (c) shading and coloring the fabric properties, (d) mapping the texture on the clothing, and (e) posing the avatar. 
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Figure 7. Asset data used for IVR fashion show: (a) 3D models (file format: OBJ), (b) animation (file format: FBX), (c) images for UI and textures (file formats: PNG, TGA, and PSD), and (d) clothing simulation (file format: ABC). 
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Figure 8. Scene changes from a selection of (a) point of view, (b) digital clothes, and (c) illumination effect. 
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Figure 9. Comparison of VR fashion shows between (a) one-way and (b) interactive experiences. 
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Figure 10. Comparison of UX between the one-way and interactive experiences: an average value of the participants in the first survey is used for assessing the level of influence of interaction components, change of POV (P), clothes (C), effect (E), and sound (S), on user experiences, interest (I), immersion (M), fun (F), and usability (U). 
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Figure 11. Comparison of UX between the one-way and interactive experiences: an average value of the participants in the second survey is used for assessing the level of influence of interaction components, change of POV (P), clothes (C), effect (E), and sound (S), on user experiences, interest (I), immersion (M), fun (F), and usability (U). 
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Figure 12. Comparison of the radar charts from (a) one-way and (b) interactive experiences: an average value from the second survey is used for assessing the level of influence of interaction components on user experiences (including cybersickness). 
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Table 1. Interaction components selected for the IVR fashion show.






Table 1. Interaction components selected for the IVR fashion show.





	Interaction Components
	Importance (Scale: 1 to 10)





	Point of View
	9



	Audience
	5



	Clothes
	10



	Walking Model
	7



	Stage
	6



	Walking Animation
	4



	Illumination Effect
	9



	Background Sound
	9
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Table 2. Fabric properties of digital clothes.
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Property

	
Element

	
Description






	
Thickness
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Stretch

	
Relaxation of the slack




	
Bend

	
Bending strength for the turnaround




	
Friction

	
Deformation upon impact




	
Weight
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Density

	
Density of garment




	
Air Drag

	
Resistant strength weight




	
Gravity

	
Strain control on ground




	
Color
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Primary

	
Adjust primary color




	
Reflection

	
Reflectance value for light




	
Opacity

	
Control the transparency











[image: Table] 





Table 3. t-test results of the UX.






Table 3. t-test results of the UX.





	
UX

Component

	
Independent

Variable

	
One-Way

Average (S.D.)

	
Interactive

Average (S.D.)

	
t-Value

	
p-Value






	
Interest

	
POV

	
3.63 (1.04)

	
4.34 (0.74)

	
6.09

	
<0.001




	
Cloth

	
3.59 (0.91)

	
4.42 (0.66)

	
8.09

	
<0.001




	
Effect

	
3.57 (0.91)

	
4.18 (0.74)

	
5.70

	
<0.001




	
Sound

	
3.67 (0.92)

	
3.82 (0.86)

	
2.17

	
<0.05




	
Fun

	
POV

	
3.43 (1.06)

	
4.43 (0.71)

	
8.59

	
<0.001




	
Cloth

	
3.40 (1.03)

	
4.53 (0.59)

	
10.43

	
<0.001




	
Effect

	
3.44 (0.99)

	
4.37 (0.67)

	
8.52

	
<0.001




	
Sound

	
3.41 (1.03)

	
4.12 (0.74)

	
6.13

	
<0.001




	
Immersion

	
POV

	
3.70 (0.98)

	
4.32 (0.84)

	
5.26

	
<0.001




	
Cloth

	
3.68 (0.89)

	
4.12 (0.87)

	
3.87

	
<0.001




	
Effect

	
3.58 (0.99)

	
4.00 (0.86)

	
3.51

	
<0.001




	
Sound

	
3.78 (0.90)

	
3.84 (0.89)

	
0.52

	
>0.05




	
Usability

	
POV

	
3.50 (1.12)

	
4.40 (0.84)

	
7.04

	
<0.001




	
Cloth

	
3.43 (1.03)

	
4.31 (0.81)

	
7.36

	
<0.001




	
Effect

	
3.21 (1.08)

	
3.86 (0.99)

	
4.86

	
<0.001




	
Sound

	
3.21 (1.04)

	
3.73 (1.01)

	
3.93

	
<0.001
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