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ABSTRACT 
This study was conducted on the assumption that art appreciation contrib-

utes to improving people's motivation and creativity, and to verify this 

through psychological experiments. As art, video art created by one of the 

authors, a media artist, was used. This is an artwork based on natural phe-

nomena, and does not contain much of the artist's own arbitrary decisions, 

and has general applicability as art. In order to increase the effect of 

viewing art in a vast space, we constructed a hexagonal experimental en-

vironment using a mirror-type display that has both mirror and display 

functions. 

Within this experimental environment, 40 subjects viewed and evaluated 

the video art. For comparison, we used simple geometric figures and a 

case where there was no displayed content. As evaluation items, in addition 

to factors related to impression and relaxation, one of the authors, who is 

a specialist in psychology and physiology, proposed new evaluation items 

related to motivation and creativity. 

The results of the psychological experiment confirmed that the initial hy-

pothesis was correct, with art content receiving significantly higher ratings 

than geometric figures and no content at the 1% level for impression, mo-

tivation, and creativity factors. 

Keywords: Immersive Space, Mirror Display, Psychological Evaluation, 

Creativity
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1 Introduction 
Art has the power to enrich people's hearts, heal their 
minds, and inspire them, and there has been a lot of re-
search done on this topic1-5. It is thought that excellent art 
can immerse people in its world6,7, and this is why art 
leads to these effects. The art that has been used in pre-
vious research on evaluating art is so-called fine art, such 
as paintings. New art forms such as video art8-10 have 
emerged, but there has been no research into the effects 
of video art on the human mind. 
 
On the other hand, there is research into virtual reality 
(VR)11-14 that gives people a sense of immersion, and alt-
hough there is a lot of effort being put into research into 
VR technology, there is not much research into the design 
and construction of immersive spaces that combine art 
and VR, or into evaluating them. The authors have started 
a study to evaluate how art appreciation affects people's 
minds using video art, and to design and construct an im-
mersive space suitable for art content, as well as to eval-
uate how people feel when they appreciate art content 
in that space through psychological experiments. 
 
The art content used was the video art of one of the au-
thors, Tosa Naoko (hereafter “Tosa Art”). Tosa Art is 
video art that uses technology to extract the beauty hid-
den in natural phenomena, and its characteristic features 
are its abstract and organic shapes. Many people who 
have viewed Tosa Art have commented that it makes 
them feel as if they are in outer space, or that it improves 
their creativity. If art appreciation leads to improved cre-
ativity, it will lead to new applications of art, so we set 
out to prove the hypothesis that art appreciation contrib-
utes to improved creativity. 
 
First, we decided to create an immersive space sur-
rounded by mirror displays that have both mirror and 
display functions, as we thought that the characteristics of 
Tosa art would be expressed when it was viewed in a 
large space. In this paper, we will first describe the de-
sign and construction methods for the immersive space. 
Next, we conducted a psychological experiment in which 
we asked participants to view Tosa art in the immersive 
space and perform a subjective evaluation. The results of 
the psychological experiment were analyzed to examine 
the impact of the combination of the immersive space and 
Tosa art on people's minds. As a result of this, the hypoth-
esis that art appreciation contributes to improving peo-
ple's creativity was verified. This paper discusses these 
contents. 
 

2 Related research and activities 
2.1 RESEARCH ON THE IMPACT OF ART ON PEOPLE'S 

PSYCHOLOGICAL STATE 
It is well known that art has a significant impact on peo-
ple's psychology. There have been many studies on the 
relationship between art that appeals to the senses, such 
as paintings, and music, and psychology 1. It has been re-
ported that visiting art museums and viewing paintings 
can lower blood pressure and reduce stress 2. It has also 
been reported that art appreciation is effective in pre-
venting and treating dementia3. Using this, there is also a 
project underway that aims to prevent and reduce de-
mentia by systematically having patients with dementia 
visit art museums4. Furthermore, it has also been reported 

that not only art appreciation, but also being involved in 
art production is effective in the treatment of cancer and 
other illnesses5. 
 
2.2 RESEARCH ON IMMERSIVE SPACES 
The purpose of VR is to create a space different from 
reality and to give people an immersive feeling as if it 
were reality.11-14 VR space can be constructed by pro-
jecting images into an actual space using a projector or 
displaying images on an HMD (Head Mounted Dis-
play).15, 16 In both cases, there is much research on adding 
the senses of touch, taste, and smell to increase the sense 
of presence. As these are primitive human senses, how-
ever, there is a problem: Research progress takes time.17-

19 

 

2.3 FUSION OF VR AND ART 
Attempts to fuse art and VR occurred with the advent of 
VR and have continued until now. For example, William 
Latham20 of Goldsmiths, University of London, has been 
actively creating an art-expressed artificial life form 
called “Mutator VR21.” In the 1990s, there were many at-
tempts to create an immersive space (CAVE is a typical 
example of such an immersive space22, 23) using projec-
tors, etc., and to display art in the space. 

 

2.4 CONSTRUCTION OF IMMERSIVE SPACE USING 
MIRRORS 

Mirrors are often used in art expression because it is rel-
atively easy to create a seemingly endless space by us-
ing mirrors. One well-known example is Yayoi Kusama's 
“Infinity Mirror Room,” in which she installed her art in a 
mirrored space.24, 25 

 

3 Digital Art “Sound of Ikebana” 
3.1 CONCEPT OF “SOUND OF IKEBANA” 
One of the authors, Naoko Tosa, discovered that by ap-
plying sound vibrations to a fluid such as paint and pho-
tographing it with a high-speed camera, the fluid creates 
a shape similar to that of Ikebana (Japanese flower ar-
rangement).26, 27 
Figure 1 shows a specific fluid art production system. The 
speaker is placed face up, a thin rubber membrane is 
stretched over it, and a fluid such as paint is placed on 
top. 
 

 
Fig. 1. Fluid art production system 
 

Using this environment, Tosa confirmed that various fluid 
shapes could be generated by changing the shape of the 
sound, the frequency of the sound, the type of fluid, and 
the viscosity of the fluid28.  
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Tosa further edited the resulting video to match the colors 
of the Japanese seasons and created a digital artwork 
called “Sound of Ikebana.” Figure 1 shows a scene from 
the work. For the details of the art creation process, 
please refer to:28-30 Although there has been various re-
search on the visualization of sound, called "Cymatics" 
(for example:31), this is another way of sound visualiza-
tion. 

 

 
Fig. 2. A scene from “Sound of Ikebana.” 

 

3.2 EFFECTS OF “SOUND OF IKEBANA” ON HUMAN 
When Tosa exhibited her digital art around the world 
with a focus on the “Sound of Ikebana,” many overseas 
art professionals pointed out that “Tosa's digital art, 
which expresses beauty latent in physical phenomena in 
an abstract form, expresses beauty previously unnoticed 
by Westerners, and this is Japan's consciousness and sen-
sitivity.”  
Since then, “Sound of Ikebana” has taken on challenges 
in new directions, such as attempting to create new 
shapes by using the birth cries of newborn babies and 
the voices of Olympic athletes as sound sources and at-
tempting to create art in the space age by creating works 
under microgravity.29 Many people who have viewed 
Tosa art have commented that they feel their creativity is 
enhanced. A stimulating new art effect can be found if 
art appreciation enhances the viewer's creativity. Such 
effects are apparent in a space with infinite expansion24. 
This also led us to design and construct a space that gives 
a sense of infinite expansion and have visitors view Tosa 
art in that space to see if it improves creativity. 
 

4 Design and construction of immersive 
spaces using mirror displays 

4.1 MIRROR DISPLAY 
As mentioned in 2.4, using mirrors is appropriate for con-
structing a system that gives the impression of being in an 
infinite space24. Here, we decided to use a mirror display 
with the functions of both a mirror and a display. 
We used a mirror display developed by AGC Corpora-
tion and commercialized under the name “Mirroria33”. 
The feature of this display is that it achieves a half-mirror 
reflectance of approximately 65%, the same level of re-
flectance as that of an ordinary mirror, by utilizing the 
company's glass manufacturing technology. 
 
4.2 DESIGN AND CONSTRUCTION OF IMMERSIVE 

SPACES 
Through several psychological experiments, we have con-
firmed that art content positively affects the human 

mind.34, 35 Art content was displayed on large LED and 
mirror displays in these experiments. To take this further 
and confirm whether art content is effective in improving 
people's creativity, placing people in a more immersive 
environment would be effective. 

 
Fig. 3. Conceptual diagram of immersed space. 
 
Therefore, we have constructed an environment in which 
the space is surrounded by mirrors and part of the mirrors 
are used as mirror displays to display art contents. First, 
a hexagonal space surrounded by rectangular mirrors is 
constructed. The concept is shown in Fig. 3, where the hex-
agonal space comprises three sets of two mirrors facing 
each other. It is well known that mirrors create an infinite 
number of images by mutually reflecting each other.36 By 
having three sets of mirrors, the person inside feels as if 
he/she is surrounded by countless mirror images of him-
self/herself. Furthermore, by using the ceiling and floor 
as mirrors, one feels as if one is surrounded by an infinite 
number of images of oneself, both above and below. 

 
The six mirrors that make up this hexagonal space are 
mirror displays and can display images. Since the vertical 
length of the mirrors is longer than the vertical length of 
the display, the display on which the images are shown 
forms part of the mirrors. At the same time, the position 
of the display is variable in the vertical direction (Fig. 4). 
This makes it possible to shift the position where the six 
mirrors display the image. Suppose the mirrors facing 
each other have the same position for displaying the im-
ages. In that case, the respective images will interfere 
with each other, reducing the sense of an endless series 
of images. Thus, by shifting the position of the image dis-
play, it is possible to create the effect of an endless series 
of images without having each image interfere with the 
other. 
 

 
Fig. 4. Configuration of individual mirror displays. 
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Fig. 5. Exterior view of the immersed space (Left: exterior 
view, Right: door open). 
 
The appearance of the constructed immersive space is 
shown in Fig. 5. Inside this device, even simple shapes can 
generate an environment of beauty by continuing back 

and forth, left and right, and up and down indefinitely 
(Fig. 6). Figure 7 shows several scenes where Tosa art is 
shown as an example of art content. 
 

 
Fig. 6. Geometric figure (circle) displayed in the im-
mersed space. 

 

 
Fig. 7. Example of displaying Tosa Art in the immersive space. 

 

In this immersive space, we have conducted preliminary 
experiments in which people viewed Tosa Art. Interest-
ingly many of them have commented that they felt their 
creativity increased. Then, we have set the following hy-
pothesis. 
 
Hypothesis: The combination of the immersive space and 
Tosa Art increases human creativity. Next, we conducted 
psychological experiments to check this hypothesis. 
 

5 Evaluation of immersive space by 
psychological experiments 

5.1 EVALUATION CONCEPT 
We evaluated the constructed immersive space. This im-
mersive space gives people inside it the feeling of being 
in an infinitely expanding space. To evaluate this immer-
sive space, we conducted a psychological experiment to 
compare and evaluate the impression subjects receive 
when art content and comparison content are displayed. 
 
As for the art content, we decided to use Tosa Art. The 
reasons for this are as follows. 
Art encompasses a wide range of genres, including paint-
ing, sculpture, and video art, such as the one used in this 
study, and there are an extremely large number of 
works. When evaluating art, it is necessary to select a 
small number of artworks for evaluation, and it is im-
portant to consider how to make the evaluation as gen-
eral as possible. It is difficult to determine what kind of 

art is general, but we believe that the following types of 
art can be used as indicators of generalness 
 

(1) Artworks that do not include the artist's subjectivity 
have general appeal: Artworks such as paintings created 
with a paintbrush are thought to show the artist's subjec-
tivity more clearly. In order to have general appeal, art-
works that do not include the artist's subjectivity are pref-
erable. 
 

(2) Abstract art is more general than figurative art: Be-
cause figurative art is art that depicts a concrete object, 
the viewer pays attention to what is being depicted, and 
this may bias the evaluation results. There is research that 
shows that figurative art is more highly evaluated in eval-
uation experiments comparing figurative art and abstract 
art with ordinary people as the target.39 This is thought 
to be the result of such bias. In contrast, when it comes to 
abstract art, the viewer is not focused on what is being 
expressed, but is able to purely evaluate the impression 
given by the artwork. 
 

As mentioned earlier, “Sound of Ikebana” is art created 
by applying sound vibrations to a fluid, and is art that is 
close to physical and natural phenomena. In that sense, it 
fulfills condition (1). In addition, by using a high-speed 
camera to film it, it is not just a familiar splattering of 
fluid, but an abstract shape. In that sense, it fulfills condi-
tion (2). Of course, this alone does not mean that “Sound 
of Ikebana” represents all art, but it is thought to be art 
with a certain degree of generality. 



Effect of Art’s Increasing Human Creativity and Motivation When Viewed in An Immersive Environment 

© 2024 European Society of Medicine 5 

5.2 CONTENTS USED IN THE EXPERIMENTS 
(1) Art Content 
For the reasons stated above, we decided to use Tosa 
Art. Specifically, we used a 3-minute video with the 
“Sound of Ikebana” as its primary content. 
 
(2) Comparative Content 
When conducting evaluation experiments using art con-
tent, preparing comparison content is essential. As there 
are examples of research using geometric figures as com-
parison stimuli in artworks (e.g.: 40), it is thought that using 
geometric shapes as comparison stimuli is appropriate. 

We used simple geometric figures such as circles and 
squares as comparison contents. We conducted a prelim-
inary experiment and evaluated several geometric fig-
ures through psychological experiments to determine the 
geometric figures to be compared with the art contents. 
The following three types of geometric figures were used 
in the preliminary experiment. 
 
Geometric Figure 1: The shape is a circle and only the 
color changes with time. 
Geometric Figure 2: The shapes change to circles and 
squares in sequence along with the colors. 
Geometric Figure 3: The shape is a square, and the 
square rotates. The colors change with time, as in Geo-
metric Figures 1 and 2. 
 
Here, the colors were set to be the same as the repre-
sentative color of the art content, in synchronization with 
the time variation of the color of the art content, to create 
a similar impression as the art content. Preliminary exper-
iments showed no significant differences among the three 

types of geometric shapes. As the degree of change for 
Geometric Figure 2 is in the middle among the three 
types, we decided to use Geometric Figure 2 (hereafter 
referred to as “Figure”) for comparison with the art con-
tent. The details of the preliminary experiments are de-
scribed in the literature30 and can be found there. 
 
5.3 EVALUATION ITEMS 
Regarding the evaluation items, first, an evaluation item, 
“Impression factor,” was established to determine what 
impression the subjects had. This has been used in several 
psychological experiments such as:14-16 and used by us 
for art evaluation. 
 
In addition, since one of the purposes of this evaluation is 
to assess whether the combination of “immersive space + 
art content” arouses people's creativity, we decided to 
add an evaluation item regarding how it affects people's 
minds. As a result of discussions led by one of the authors, 
Michio Nomura, who specializes in psychology, we de-
cided to evaluate the content in terms of whether it re-
laxes people's minds (“Relaxation factor”), whether it in-
spires people's minds (“Motivation factor”), and whether 
it arouses people's creativity (“Creativity factor”). Spe-
cific evaluation items are shown in Table 1 below. Over-
all, there are 24 evaluation items, which is done on a 7-
point scale. The difference in meaning between “im-
mersed,” one in the Motivation factor, and “immersive,” 
one in the Creative factor, is subtle, but “immersed” cor-
responds to logical brain processing, such as “immersed 
oneself in studying." In contrast, “immersive” corresponds 
to sensory brain processing, such as “listening to music 
makes me immersive.” 

 
Table 1. Evaluation Items 

1. Impression factor (9 items) 
Comfortable - Uncomfortable 
Friendly - unfriendly 
Beautiful - Not beautiful 
Calm - Restless 
Interesting - Boring 
Warm - Cold 
Changeable - Not changeable 
Luxury - Sober 
Individual – Ordinary 
2. Relaxation factor (5 items) 

At ease – Not at ease 
Secure – Not secure 
Pleasant – Not pleasant 
Relaxed – Not relaxed 
Healed – Not healed  

3. Motivation factor (5 items) 
Enthusiastic – Not enthusiastic 
Immersed – Not immersed 
Curious – Not curious 
Motivated – Not motivated 
Aroused – Not aroused 
4. Creativity factor (5 items) 

Associate – Do not associate 
Immersive – Not immersive 
Activated – Not activated 
Inspired – Not inspired 
In the zone – Not in the zone 

 
5.4 PARTICIPANTS 
Forty students (thirty-two males and eight females) in 
their first through fourth year at Kyoto University partici-
pated in the experiment. They were recruited through the 
website of Kyoto University Co-op.  
 
As there are no art-related faculties or departments at 
Kyoto University, these students did not receive any art 
education. However, when recruiting students, we used a 
statement asking for students with an interest in art to 
participate. Therefore, students with no interest in art 
were not included in the subjects. 
 

5.5 EXPERIMENTAL PROCEDURE 
Below is the process of the experiment. Also, the process 
is visualized in Fig. 8. 
1) First, after briefly explaining the purpose and con-

tent of the experiment, the participant signed a con-
sent form. 

2) The participant moved into the immersive space. 
3) Then, the participant performed an initial evaluation 

before viewing Content 1 (“No content” condition). 
The participant brought his/her smartphone into the 
space, and the evaluation was done using Google 
Forms. 
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4) Before Content 1 was displayed, a resting period (3 
minutes) was taken to reset the participant's psycho-
logical state. During this time, the display was kept 
black. 

5) Contents 1 (Art or Figure) was displayed (3 minutes). 
6) After viewing Content 1, the participant was asked 

to complete a second evaluation (“Art” or “Figure” 
condition).  

7) Before Content 2 was displayed, a resting period (3 
minutes) was taken to reset the participant's psycho-
logical state. During this time, the display was kept 
black. 

8) Contents 2 (Art or Figure) was displayed (3 minutes). 
9) After viewing Content 2, the participant was asked 

to complete a third evaluation (“Art” or “Figure”).  
10) Then, the participant exited the immersive space. 

 

 
Fig. 8. Procedure of the experiment. 

 
Regarding the order of presentation of art and geomet-
ric figures, to ensure that order effects did not affect the 
results, the order was controlled for each participant so 

that the total order of Art → Geometric figures and Ge-

ometric figures → Art was 20, respectively. 
 
The obtained data was analyzed using HAD, a free soft-
ware program created by psychologist Hiroshi Shimizu.41  
 

6 Evaluation results 
6.1 RESULTS FOR EACH EVALUATION FACTOR 
The averaged evaluation scores of 40 subjects for each 
Impression, Relaxation, Motivation, and Creativity factor 
are shown in Figs. 9, 10, 11, and 12, respectively. In these 
figures, the graphs show the differences in the evaluation 
scores for three different contents: while the display was 
kept black (“No content”), after viewing the geometric 
figures (“Figure”), and after viewing the art content 
(“Art”). Also, the results of the analysis of variance 
(ANOVA), which will be described later, are overlapped 
on these figures. 

 

 
Fig. 9. Evaluation results for Impression factor. 

 

 
Fig. 10. Evaluation results for Relaxation factor. 
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Fig. 11. Evaluation results for Motivation factor. 

 

 
Fig. 12. Evaluation results for Creativity factor. 

 

6.2 DISCUSSION FOR THE RESULTS OF 6.1 
(1) Averaged evaluation results 
In the individual evaluation results, for many of the eval-
uation items, the results were higher in the order of “No 
content < Figure < Art,” indicating the effectiveness of 
the “immersive space + Tosa art” approach. 
 

(2) Individual evaluation items results 
For the nine items on the Impression factor, for the item 
“Changeable,” there were significant differences be-
tween “No content” and “Art,” and “Figure” and “Art” at 
the 1% level. For the item “Luxury,” there was a signifi-
cant difference between “Figure” and “Art” at the 5% 
level.  
There were no significant differences among “No con-
tent,” “Figure,” and “Art” on any of the five items of the 
Relaxation factor. 
 

There was a significant difference for three of the five 
items on the Motivation factor. For the items “Immersed,” 
“Curious,” and “Motivated,” there were significant differ-
ences between “No content” and “Art” at the 5% level.  

There were significant differences for four items on the 
Creativity factor. For the item “Motivated,” there were 
significant differences between “No content” and “Art” 
and between “Figure” and “Art” at the 1% level. Also, 
there was a significant difference between “No content” 
and “Figure” at the 5% level. For the items “Immersive” 
and “Inspired,” there were significant differences be-
tween “No content” and “Art” at the 1% level. Also, for 
the item “Associate,” there was a significant difference 
between “No content” and “Art” at the 5% level. 
 
6.3 RESULTS OF ANOVA REGARDING THREE TYPES OF 

CONTENT 
In order to verify the significance of the differences in 
evaluation scores between each content in 6.1, we calcu-
lated the averaging score of each Impression, Relaxation, 
Motivation, and Creativity factors for each participant, 
and conducted a one-way analysis of variance (ANOVA). 
The results are shown in Fig. 13 (Impression factor), Fig. 
14 (Relaxation factor), Fig. 15 (Motivational factor), and 
Fig. 16 (Creativity factor). 

 
Fig. 13. ANOVA results for the overall Impression factor. 
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Fig. 14. ANOVA results for the overall Relaxation factor. 

 

 
Fig. 15. ANOVA results for the overall Motivation factor. 

 

 
Fig. 16. Analysis of variance results for the overall Creativity factor. 

 

6.4 DISCUSSION FOR THE RESULTS OF 6.3 
A one-way ANOVA was conducted on the overall Impres-
sion, Relaxation, Motivation, and Creativity factors. The 
results showed that, except for the Relaxation factor, 
there were significant differences among “No content,” 
“Figure,” and “Art” (Figs. 13 through 16). Specifically, for 
the Impression factor, there was a significant difference 
at the 1% level among each combination of “No content,” 
“Figure,” and “Art” (Fig. 13). As for the Motivation and 
Creativity factors, there was a significant difference at 
the 1% level between “No content” and “Art” and be-
tween “Figure” and “Art.” Also, there was a significant 
difference between “No content” and “Figure” at the 5% 
level (Figs. 15 and 16). 
 
For the Relaxation factor, we found a significant differ-
ence at the 1% level between “No content” and “Art” but 
no significant difference for the other combinations (Fig. 
14). 
 

6.5 OVERALL RESULT 
The results shown and discussed through 6.1 ~ 6.4 indi-
cate that Tosa art effectively motivates people and im-
proves their creativity. Therefore, the hypothesis set at 
the beginning of this psychological experiment was sup-
ported. 
 

7 Analysis of sequential effects 
The order of presentation of the art and geometric figure 
contents differed among the participants: Order 1 (Fig-
ure, then Art) was 20 participants, and Order 2 (Art, then 
Figure) was 20 subjects. Determining whether this differ-
ence in presentation order affects the evaluation results 
is crucial. 
 

Therefore, an analysis of variance was conducted. This 
evaluation experiment consisted of two factors: order 
(Order 1/Order 2) and content (Figure/Art). In addition, 
the participants are different in Order 1 and Order 2.  
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Therefore, a two-factor ANOVA (between-participant 
factor x within-participant factor) was conducted for 
each evaluation factor. The results are shown in Figs 17 
(Impression factor), 18 (Relaxation factor), 19 (Motiva-
tion factor), and 20 (Creativity factor). 

Each case had no significant difference concerning the 
main effect on order. This indicates that the evaluation 
results are the same concerning the order of viewing ge-
ometric figures first or art first. 

 

 
Fig. 17. ANOVA results for Impression factor. 

 

 
Fig. 18. ANOVA results for Relaxation factor. 

 

 
Fig. 19. ANOVA results for Motivating factors. 

 

 
Fig. 20. ANOVA results for Creativity factor. 
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8 Factor analysis 
8.1 PURPOSE OF FACTOR ANALYSIS 
The construction of the immersive space and its evaluation 
through psychological experiments were motivated by 
the desire to confirm whether combining the immersive 
space and art content (Tosa Art) would arouse people's 
creativity. For this reason, in addition to the nine evalua-
tion items for impressions (Impression factor) that had 
been used in the past to evaluate the impressions re-
ceived by the participants, three additional evaluation 
items were added: “Relaxation factor,” “Motivation fac-
tor,” and “Creativity factor.” 
 

The “Relaxation factor” and “Motivation Factor” are 
based on the authors' belief that art has a calming and 
inspiring effect on the human mind. Based on this idea, 
the authors established simple evaluation items for the 
“Relaxation Factor” and the “Motivation Factor” and con-
ducted psychological experiments using these evaluation 
items to confirm that such effects exist.12 In the present 
study, we decided to revise the content and add an eval-
uation item on creativity. 

As for the specific evaluation items for each factor, we 
used five items, each related to the “Relaxation factor,” 
“Motivation factor,” and “Creativity factor,” as sug-
gested by Nomura, one of the authors who specializes in 
psychology. The specific evaluation items are shown in 
Table 1. 

 
Whether or not the three groups of evaluation items pro-
posed by Nomura, including the items related to the cre-
ativity factor, are reasonable is an important question 
concerning the validity of this psychological experiment 
and its results, and there is a great need to evaluate 
them. As one method, we decided to check the validity of 
the evaluation items by conducting a factor analysis. 

 
8.2 CONTENTS AND RESULTS OF FACTOR ANALYSIS 
A factor analysis was conducted to compare the above 
groupings of evaluation items with actual data. The re-
sults of the factor analysis for the evaluation of art con-
tent are shown in Table 2. 
 

 
Table 2. Results of factor analysis of art content 

 
 

Table 2 shows the factor analysis results using the maxi-
mum likelihood Promax method with three factors since 
the scree plot indicated that three factors were appro-
priate. The grouping of the three factors corresponds to 
the “Relaxation Factor,” “Motivation Factor,” and “Crea-
tivity Factor,” each of which consists of the five items de-
scribed above. In some cases, “more motivated” in the 
“Motivation Factor” and “immersed” in the “Creativity 
Factor” are interchanged, but this is considered reasona-
ble. Therefore, it was shown that the three factors (Relax-
ation Factor, Motivation Factor, and Creativity Factor) 
and the evaluation items that make up each factor are 
almost confirmed for the actual data. When conducting 
similar psychological experiments in the future, it would 

be appropriate to use the following evaluation items, re-
placing “motivated” in the “Motivation Factor” and “im-
mersed” in the “Creativity Factor.” 
 

Relaxation Factor: at ease, secure, pleasant, relaxed, 
healed Motivator Factor: enthusiastic, immersed, curious, 
immersive, aroused 
Creativity Factor: associate, motivated, activated, in-
spired, in the zone 
 

9 Conclusion 
Previous studies have shown that art has a calming and 
inspirational effect on the human mind.1,2 Through several 
psychological experiments, we have also found that art 
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has a relaxing and inspiring effect on the human 
mind.12,13 In addition to this, we hypothesize that art has 
the effect of increasing a person's creativity. This is be-
cause when we exhibited video art created by Naoko 
Tosa, one of the authors, in various places of the world, 
many people commented that "We felt Japanese 
beauty." In addition, many others said "We felt a sense 
of levitation" and "Our creativity was aroused." If art ap-
preciation increases people's creativity, then a new ben-
efit of art can be found. This study was conducted to con-
firm this through a psychological experiment. 
 
In this paper, we first described designing and construct-
ing an "immersive art space" suitable for art apprecia-
tion. The fact that projection mapping using art images is 
used in many situations means that displaying art in a vast 
space increases the sense of immersion. In this study, we 
proposed and constructed a hexagonal immersive space 
using a mirror display those functions as both a mirror and 
a display to create a sense of being in a vast space. In 
this space, three sets of mirrors facing each other create 
the impression of an infinite space. By displaying art im-
ages in the mirrors, it is possible to give people the feel-
ing of being in an infinite space surrounded by art im-
ages. 
 
In the latter half of this paper, we described the results 
of an experiment to confirm whether displaying art in the 
constructed space enhances creativity through psycholog-
ical evaluation. The art used for the evaluation was the 
video art by Naoko Tosa. Geometric figures were used 
as the content to be compared with the art content. Based 
on the results of an experiment to compare multiple types 
of geometric figures with different shapes and move-
ments,13 one of them was selected and used in this study. 
 
We asked 40 participants to rate on a 7-point scale how 
they felt when viewing the three types of content, “No 
content,” “Figure,” and “Art,” using 24 evaluation items in 
four groups related to “Impression,” “Relaxation,” “Moti-
vation,” and “Creativity.” The results revealed the follow-
ing. 
 

First, a two-way ANOVA was used to test whether there 
were statistically significant differences between the rat-
ings of the three types of content for the four groups of 
“Impression,” “Relaxation,” “Motivation,” and “Creativ-
ity.” The results showed that the main effects of content 
were significant in “Impression,” “Motivation,” and “Cre-
ativity,” indicating that there were differences among 
“No Content,” “Figure,” and “Art.” For “Relaxation,” the 
main effect of content was significant only between “No 
content” and “Art.” 
 

The analysis on each evaluation item showed significant 
differences between the contents for two of the nine “Im-
pression” items. Regarding “Motivation,” three out of five 
items showed significant differences among the contents. 
In addition, significant differences were found in 4 out of 
5 items for “Creativity.” Among the “Creativity” items, 
significant differences were found for “Motivated” in all 
combinations of “No content,” “Figure,” and “Art” among 
the contents. These results confirm our hypothesis that 
“combining immersive art space and Tosa art contributes 
to creativity.” 
 

In addition, to confirm whether the order in which figures 
and art were presented affected the results, an ANOVA 
was conducted to determine whether there was a differ-
ence in results between participants with “Figure to Art” 
order and those with “Art to Figure” order. The results 
showed no significant differences between these two or-
ders. In addition, a factor analysis was conducted to de-
termine whether the evaluation items used in the Relaxa-
tion, Motivation, and Creativity factors were reasonable. 
As a result, the 15 evaluation items were correctly classi-
fied into the three factors except for one item, and it was 
confirmed that the proposed evaluation items were rea-
sonable. 
 

There are several possible directions for future research. 
One is to see if the results of this study are generalizable 
by using art other than Tosa art as content. Another is to 
reveal what happens in our body and mind during the art 
appreciation by measuring physiological indices during 
the evaluation. 
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