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Abstract 

This paper focuses on the exhibition space experience design of T'ien-kung Museum and 
explores the development and strategy research of multimodal theoretical design for 
experiential education of middle school students. Through interviews with five middle 
school students, their understanding and experience of the museum are obtained. The 
KJ method is used to group and classify the interview information to analyze the research 
results and identify the existing problems in detail. The need for experiential education 
by middle school students in museums is clarified. To enhance the experience and 
educational dissemination of museum space, interactive projections based on the T'ien-
kung Museum are created, interactive devices are triggered, and simulation models are 
used to restore historical scenes and other spatial experience forms. These strategies 
highlight the importance of multimodal theory for museum cultural space experience 
design and promote the development of museum experiential space education 
communication function. 
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1. Introduction 

A museum serves as a condensed repository that embodies the history and culture of a city or 
region. It is a public space that showcases regional cultural characteristics and humanistic spirit, 
while also promoting regional culture, national spirit, and historical education knowledge[1]. 
With the change of times, the educational function of the "T'ien-kung" Museum has become 
increasingly valued. However, the traditional form of museum display space experience and 
relatively single exhibition forms have limited the application of immersive displays, smart 
exhibition halls, and virtual exhibition hall experience spaces[2], particularly for middle school 
students who are in the stage of growth and learning. The "T'ien-kung" Museum's collection 
resources can help improve students' learning and innovation abilities[3]. Therefore, this study 
integrates multimodal theory into internal space design to enhance the experience function of 
spatial diversity and fun. Through the combination of visual, auditory, tactile, and other multi-
sensory spatial forms, this research provides innovative experiences that optimize knowledge 
and design levels for middle school students. 



International Journal of Science Volume 10 Issue 3, 2023 

ISSN: 1813-4890  
 

147 

2. Multimodal Theoretical Design of Experience Space of "T'ien-kung" 
Museum 

2.1. The concept of multimodal theory 

Multimodal theory incorporates various sensory inputs, including external factors such as light, 
sound, and smell, acting on the human sensory system and the nervous system that processes 
respective signals. The modalities include visual, auditory, tactile, olfactory, and taste[4]. 

Visual experience is crucial in museum space, as the color, lighting, size, and placement of 
exhibits can impact people's visual experience[5]. Color usage, its comfort and contrast, can 
affect visitors' emotions, with comfortable colors providing a pleasant viewing experience. 
Bright or too dark lights can reduce the display effect of exhibits.  

The auditory experience can focus visitors' attention in the museum space and enhance their 
memory through sound stimulation of the brain. The museum space requires a relatively quiet 
environment, and sound insulation is adopted in many places in the wall design to avoid other 
noises affecting the viewing process[6] .  

The sense of touch can enhance visitors' experience in the museum space. However, many 
exhibits in the "T'ien-kung" Museum are placed inside glass cabinets, limiting visitors' 
interaction with the exhibits and the space's resonance[6] . 

2.2. The status quo of the experience space of the "T'ien-kung" museum 

In recent years, there have been various research efforts made by scholars on the experiential 
space of the "T'ien-kung" museum. For instance, Li Hui[7] and other scholars created a 
narrative-themed immersive image space, a holographic interactive pavilion, a cultural and 
creative center, and a planetary theater in the "T'ien-kungkaiwu" museum. Scholars Jin Xiaoyi[8] 
combined traditional handicrafts and virtual scene plates in the experience design of the Folk 
Art Museum of China Academy of Art. Zheng Li [9] and other scholars studied the exhibition 
form of the "Su Yi T'ien-kung" museum using a survey method. Tang Xinxing[10]  and other 
scholars investigated the five-sense experience design and its educational function in Chinese 
museums. Additionally, Wang Chunfa [11]conducted research on museum experience forms 
such as cloud viewing, remote interaction, and intelligent push. These studies show that the 
application of multimodal theory in the "T'ien-kung" museum is gradually becoming more 
extensive. It is also evident that the form of space display has a direct impact on the visitor's 
experience, and education is receiving more attention in museum design. 

3. The research method and analysis of the "T'ien-kung" museum space 
on the current situation of experiential education for middle school 
students 

3.1. Research method interview method 

The interview method is used to directly communicate with middle school students in order to 
gain an in-depth understanding of their experiential education in museum space design, as well 
as to explore their experience needs when visiting museums. The research process involves 
conducting interviews with five local middle school students, aged between 13 and 16 years 
old, for a duration of 30-40 minutes. To meet the research objectives, ten interview questions 
are set. These flexible questions are designed to explore different situations and guide 
communication with the students to obtain information on their needs when visiting the "T'ien-
kung" Museum. The students are also asked about their ideas and future expectations for the 
museum's exhibition space design, and the relevance of multimodal theory and experiential 
education for middle school students is further explored. 
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3.2. Analysis method of research results——KJ method 

The KJ method, also known as the A-type diagram method and the affinity graph method, was 
developed by Dr. Kawakita Jiro, a professor at the Tokyo Institute of Technology, in 1964. It is 
a method for building consensus that enables the rapid display of all the information present in 
everyone's mind, organizing the data based on consensus, and identifying the root of the 
problem[12]. This method can be used to clarify the current situation of museum display space 
and the experiential education needs of middle school students. Its application can provide 
valuable insights for the next stage of the research project. 

 
Figure 1  Paper making 
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Figure 2  Group classification 

After conducting the interviews with the middle school students, the obtained information was 
analyzed and organized. The main information extracted was presented visually in Figure 1, 
and the pieces of information were classified and summarized according to their similarities, 
as shown in Figure 2. These classifications were then grouped into several categories, each 
starting with a general title that highlighted the lack of museum display experience space and 
the need for the development of experiential education for middle school students. Based on 
the information collected through the classification process, the reasons for these needs were 
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summarized, as shown in Figure 3. Finally, the needs of middle school students for museum 
experience space were clarified. 

 
Figure 3  summarizes the reasons 

3.3. Cause Analysis of Existing Problems 

First, through the research and analysis of middle school students' museum visits, it is 
concluded that middle school students visit the "T'ien-kung" museum less often, and are not 
deeply impressed by the contents and exhibits. This phenomenon is due to the fact that the 
display space and form of the exhibits in the "T'ien-kung" museum are too static. During the 
visit, you can only appreciate the exhibits through visual observation, or understand the 
exhibits through the text and picture explanations on the wall display boards, and you cannot 
touch the exhibits at close range. Difficulty interacting with exhibits and display spaces. 

Second,middle school students have a relatively shallow understanding of the "T'ien-kung" 
Museum, and they only have a simple understanding, knowing that it is a display of local 
cultural history and urban history, but the educational significance of the "T'ien-kung" Museum 
for middle school students has not yet reached a comprehensive level. The reason is that middle 
school students learn more about historical knowledge and historical relics from books, and the 
"T'ien-kung" Museum has less on-site learning experience. When visiting the exhibits, they can't 
associate with the knowledge of books, and they can't feel the strong historical background 
when they see the space atmosphere. Therefore, it is more difficult to combine the book 
knowledge learned with the exhibits of historical relics. 

Third,the existing display space of the "T'ien-kung" museum that middle school students 
understand is relatively traditional, and there is more demand for display and experience space. 
The multimodal theory is not widely used in the space design of the "T'ien-kung" museum. Since 
middle school students are in the learning stage of nine-year compulsory education, most of the 
time is book-based learning. Students will feel tired and bored with text explanation and display. 
In addition, the spatial display form of the "T'ien-kung" museum is simplistic, static and regular, 
and the layout is simple and boring, which cannot provide interesting and diverse forms of 
experience for middle school students; the educational communication methods of the "T'ien-
kung" museum are relatively ordinary, and most of them The culture is spread in the way of 
direct narration and stereotyped reading by the staff, ignoring the interaction between middle 
school students and the display space to acquire knowledge, which tends to make middle school 
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students lazy to think deeply and reduce their desire to explore unknown things, and it is 
difficult to mobilize the middle school students' enthusiasm positivity. 

Fourth,compared with the traditional teaching mode, middle school students prefer 
participatory and practical learning methods. For students, participatory learning helps to 
absorb new knowledge faster, truly feel the fun of the exhibition space atmosphere, and 
experience the smart lights and colors of interactive equipment, which can deepen students' 
memory of new knowledge and new culture. 

4. The strategy of applying the multimodal theory of "T'ien-kung" 
museum space to the development of experiential education for middle 
school students 

4.1. Interactive projection and triggering interactive device equipment to 
enhance middle school students' visual, auditory and tactile experience 

The "T'ien-kung" museum's exhibition space design incorporates interactive devices such as 
interactive projection and virtual imaging to create an engaging interactive environment. These 
devices capture images of the user's movements, generate motion patterns, and combine the 
data with a real-time image interaction system to create new images that respond to the user's 
movements. The devices also emit various sound effects to enhance the information interaction 
between middle school students and the devices, constantly generating new experiences. 

In addition, the accompanying space background is designed to complement the effect 
presented by the interactive equipment. Through touch, middle school students activate the 
interactive devices, and the combination of visual and auditory stimuli captures their attention 
and creates an engaging interactive experience. Different actions produce unique visual and 
auditory effects, with constantly changing sound effects and informational content. The 
presented images and sounds stimulate the senses of middle school students, attracting them 
to establish a deeper connection with the exhibits and gain a greater understanding of the 
historical information and cultural context. The use of interactive projections and devices 
enhances the overall experience of the "T'ien-kung" museum space, allowing middle school 
students to easily access cultural information and enjoy the interactive display. 

4.2. Using simulation models to restore historical scenes to promote the 
education and dissemination of "T'ien-kung" museum 

Restoring historical scenes through simulation models is an effective way to convey the theme 
and connotation of exhibits at the "T'ien-kung" museum. By designing simulation models that 
accurately recreate specific events from different periods, and incorporating relevant T'ien-
kung culture, historical figures, environment, and decorative backgrounds, visitors can more 
intuitively understand the exhibits' historical significance. To enhance the experience, a narrow 
passage can be used to design historical scenes in chronological order, with lighting effects 
created using ancient kerosene lamps, candles, and flashlights, and simulated character models 
of historical figures to create an immersive atmosphere. 

During the visit, middle school students can experience the restored historical scenes through 
touch and vision, gaining a more realistic understanding of the historical stories learned in 
books. Immersing themselves in these scenes, they can gain insight into the hardships and 
struggles of historical figures, and appreciate the importance of cherishing their learning and 
life in the present. This approach enhances the experiential quality of the "T'ien-kung" 
museum's display space and promotes cultural education and dissemination. 
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4.3. The combination of multi-angle surround screen projection technology 
and "T'ien-kung Culture" historical appliances enhances the cultural 
atmosphere of the museum 

The use of multi-angle ring-screen projection technology combined with historical equipment 
in the "T'ien-kung Culture" exhibit space not only enhances the museum's display experience 
but also brings visitors closer to the exhibits. Firstly, multiple fixed projectors are installed in 
the open area, creating a huge multi-angle screen display system that accurately and vividly 
displays historical relics and cultural backgrounds, providing a strong visual impact on middle 
school students. By placing visitors in the center of the scene, they can be fully surrounded by 
the entire cultural scene, allowing them to truly and comprehensively understand the "T'ien-
kung" historical artifacts and historical culture in detail. Secondly, by integrating the "T'ien-
kung Culture" appliances with real scenes and using multimedia to configure sound effects and 
lighting, a virtual historical and cultural atmosphere can be created. This allows visitors to 
experience the application of various historical artifacts through sight and sound, enhancing 
their imagination and innovative thinking. Finally, using the correct 3D image display, visitors 
can intuitively experience the size, function, and value of the historical artifacts, creating an 
immersive space atmosphere through sight and sound, stimulating the interest and enthusiasm 
of middle school students. This approach lays a strong foundation for the continuous design of 
the "T'ien-kung" museum's cultural experience space, providing a unique and engaging cultural 
experience for visitors. 

4.4. Create a farming experience space to increase the dissemination of "T'ien-
kung culture" through the personal experience of middle school students 

The "T'ien-kung" museum has created a farming experience space that integrates farming tools 
and environments into the design. Low-fidelity scenes of wheat and rice sowing are set up, 
allowing middle school students to experience the farming process and feel the challenges of 
farming life by touching and using the farm tools. This highlights the importance of "T'ien-kung 
culture" and enriches the museum's display space experience. The farming experience space 
enables middle school students to understand how to spread farming skills and culture, 
promoting further learning and inheritance of "T'ien-kung culture". 

5. Summary and Outlook 

As an important location for historical and cultural display and storage in China, the "T'ien-
kung" Museum has been receiving increasing attention for its internal space design. The 
traditional approach of passive viewing exhibitions is no longer sufficient to meet the needs of 
students. Multimodal theory plays a crucial role in enhancing space experience, and its 
application in the "T'ien-kung" Museum's space experience design is becoming more 
widespread. By using interactive projections, simulation models to restore historical scenes, 
and multi-angle ring-screen projection technology to design the exhibition space of the "T'ien-
kung" Museum, the museum enhances the sensory experience of middle school students, 
allowing them to acquire new knowledge quickly and deepen their memory of exhibits and 
their cultural connotations. This creates a multi-sensory experiential space in the "T'ien-kung" 
Museum display, promoting the development of museum experience space education and 
communication functions. 

Acknowledgments 

Basic Education Research Project of Jiangxi Province(SZUXYMS2021-971) 

Jiangxi Social Sciences "Fourteenth Five Year Plan" Fund Project(21YS54) 



International Journal of Science Volume 10 Issue 3, 2023 

ISSN: 1813-4890  
 

153 

Jiangxi Culture, Arts and Science Planning Project(YG2021054) 

References 

[1] Lin Long. Research on Museum Exhibition Space Design Based on Emotional Experience [D]. 
Guangxi Normal University, 2020. 

[2] Chen Yitong. Museum Exhibition Space Design Based on Immersive Experience [J]. Industrial 
Design, 2020(09):104-105. 

[3] Guo Jinyu. Research on Design Education for Primary and Secondary School Students in Museums 
[D]. Jiangxi University of Finance and Economics, 2020. 

[4] Xu Jieyi, Xi Tao.Research on Interactive Digital Art Based on Multimodal Sensory Theory[J]. 
Industrial Design,2018(03):97-99. 

[5] Xie Qun. Research on the method of exhibition space design in modern museums [J]. Engineering 
Technology (Digest Edition) 2019 (03): 311-312. 

[6] Yin Fan. Research on Museum Space Design from the Perspective of Audience Experience [D]. 
Jiangxi University of Finance and Economics, 2021. 

[7] Li Hui, Yang Ke. T'ien-kung's century-old tidal wave Tianshui Industrial Museum[J].Interior Design 
and Decoration, 2020(12):66-69. 

[8] Jin Xiaoyi.Heavenly Craftsmanship: The World of Jiangnan Rural Arts and Crafts A Survey of the 
Opening Exhibition of the Folk Art Museum of China Academy of Art[J].New Art,2015,36(11):72-80. 

[9] Zheng Li, Li Zhe.Analysis of Museum Audience's Awareness of Modern Su Craft Exhibition--Taking 
"Su Yi T'ien-kung Jiang Xi Jade Sculpture Exhibition" as an Example[J].Journal of Pu'er 
University,2017,33(01):72- 75. 

[10] Tang Xinxing, Tu Yun, Wang Jian. Research on the Importance of Five-Sense Experience Design in 
the Realization of Educational Functions of Chinese Museums [J]. Hunan Packaging, 
2021,36(05):134-136. 

[11] Wang Chunfa. Some Thoughts on the Construction of Smart Museums [J]. Museum Management, 
2020(03):4-15. 

[12] Jiang Yan, Song Lijuan, Liu Lujun.Application of KJ Method in Improved Design[J].Art and Design 
(Theory),2015,2(09):95-97. 

[13] Lu Shasha, Lai Shouying, Yu Xingxing. Research on Design Methods of Exhibition Space in Modern 
Museums [J]. Oriental Collection, 2020(21):105-106. 

[14] Wan Xinran. The application of synaesthesia in experiential display -- Analysis of information 
experience design method in display design [D], 2015. School of Urban Design, Central Academy of 
Fine Arts, 2012. 

[15] Shuai Lanting. Research on Kindergarten Space Design Based on Five-Sense Experience [J]. 
Furniture and Interior Decoration, 2019, (12): 106-107. 

[16] Cui Meng. Application and Research of Interactive Experience Design in Modern Exhibition 
Space[D]. Shaanxi: Xi'an University of Architecture and Technology, 2012. 

 

 


