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Abstract

Digital heritage is becoming a significant component of cultural heritage, and cultural
organisations are increasingly using interactive technologies to showcase and safeguard
heritage assets. However, few studies focus on using interactive technology to enhance the

appreciation of Intangible Cultural Heritage (ICH) amongst cross-cultural audiences.

This dissertation explores the design of interactive technologies to support the cultural
appreciation, learning, and experience of Chinese ICH. In addition, the research seeks to
explore the value of Human-Computer Interaction (HCI) design strategies in supporting the
appreciation of ICH. The research uses HCI design strategies to specifically explore how
interactive technology might be effectively utilised in two case-study contexts, supporting

traditional Chinese painting and traditional Chinese puppetry.

To this end, in stage one of the research, a qualitative study involving interviews, workshops,
and fieldwork for design was undertaken with potential cross-cultural audiences and both
Chinese and international painting and puppetry practitioners. Based on the results of these

studies, several suggestions were developed for safeguarding ICH across cultural boundaries.

In the next stage of the research, two interactive applications were designed and deployed that
supported cross-cultural audiences’ appreciation of traditional of ICH. One application
explored Chinese painting, the other Chinese puppetry. Using both qualitative and
quantitative methods, studies were conducted that examined the efficacy of both applications
and offered suggestions for a holistic approach to cross-cultural appreciation through the use
of interactive applications. The analysis focuses on the use of element-based archiving to
increase aesthetic appreciation, gestural/tangible interfaces for cultural engagement, and the

use of interactive access to inspire self-expression and collaborative appreciation.

Finally, this research relies on practical methods to deconstruct cultural elements from the
HCI perspective and enhance the cross-cultural appreciation of Chinese ICH. It thus provides
a framework for assisting non-Chinese people to better understand the cultural significance of
Chinese ICH. The findings have design implications for both HCI researchers and digital

heritage researchers.
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Chapter 1. Introduction

1.1 Research Overview

The goal of this Ph.D. research is to identify interactive technologies that, when combined
with Chinese Intangible Cultural Heritage (ICH) (utilising traditional Chinese painting and
puppetry as two case studies), support cultural appreciation, learning, and experiences. The
research also seeks to explore the role and position of HCI (human-computer interaction)
research in this complex and developing field; such an investigation will have design
implications for researchers who are working in the domains of HCI and digital heritage.
Based on these findings, which revealed the barriers that affect the cross-cultural experiences
of Chinese painting and puppetry, I designed a series of interactive technologies to enhance
cross-cultural appreciation of these art forms. I sought the opinions of cross-cultural
audiences and related stakeholders to problematise the obstacles preventing the cross-cultural
spread of Chinese Intangible Cultural Heritage, bringing together experienced professionals,
amateurs, potential audiences of Chinese puppetry, and viewers of Chinese painting. Inspired
by experience-centred design (ECD) (Wright and McCarthy 2010) and the designed
interactive applications, I relied on workshops, fieldwork, questionnaires, focus groups and
in-depth interviews to shed light on professionals’ perceptions and cross-cultural audiences’
experiences in order to create potential design concepts. I examined the interactive
engagement approach — which is specific to supporting cross-cultural engagement — in
addition to interactive design suggestions that could assist in the development of cultural
appreciation. Ultimately, the study offers various transferable insights for those involved in

the field of HCI.

1.2 Context and Motivation
The safeguarding of cultural heritage has long been the goal of international institutions such
as the United Nations Educational, Scientific, and Cultural Organisation (UNESCO) (Kuah
and Liu 2016). In 2003, UNESCO adopted the Convention for the Safeguarding of the
Intangible Cultural Heritage, which defines ICH as ‘the practices, representations,
expressions, knowledge, skills — as well as the instruments, objects, artifacts and cultural
spaces associated therewith — that communities, groups and, in some cases, individuals
recognize as part of their cultural heritage’ (Convention for the Safeguarding of the Intangible
Cultural Heritage 2003). More specifically, ICH is mainly manifested in the following five
categories:

(1) oral traditions and expressions, including language as a vehicle of ICH;

(2) performing arts;
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(3) social practices, rituals, and festive events;

(4) knowledge and practices concerning nature and the universe; and

(5) traditional craftsmanship.
In general, cultural heritage consists of the products and processes of a culture that are
preserved and passed on through the generations. However, there are plenty of cultural
heritages that are not tangible, such as skills, festivals, dance, cuisine, music, scripts, songs,
and crafts. These forms of ICH can be recorded but not touched or stored physically, like in a
museum; they can only be experienced through vehicles giving expression to them. In the
above-mentioned definition (Convention for the Safeguarding of the Intangible Cultural
Heritage 2003), the convention adopted the term ‘safeguarding’ rather than “protection’ for
the first time. Based on this definition of ICH, further description and classification, and
different safeguarding methods and measures adopted by countries and communities,
UNESCO’s report also categorises the safeguarding of ICH into nine dimensions:
‘Safeguarding means measures aimed at ensuring the viability of the intangible cultural
heritage, including the identification, documentation, research, preservation, protection,
promotion, enhancement, [and] transmission, particularly through formal and non-formal
education, as well as the revitalisation of the various aspects of such heritage’. To be more
specific, for instance, in the domain of folk literature, documentation, preservation and
protection are often employed as primary procedures, while traditional practises and
handicrafts frequently utilise enhancement, transmission and revitalisation. The safeguarding
of ICH focuses not only on preservation but also on sustainability; and the viability of ICH is
tremendous significant. According to Zhou (2015), ‘The core content of safeguarding ICH
involves supporting its continued existence, as well as maintaining its vitality’ [from Chinese

translation].

1.2.1 Development of ICH in China

In recent years, the exhibition of ICH has attracted increased attention from pertinent
organisations (Logan 2007); at the same time, however, globalisation and modernisation
threaten the safeguarding and development of various aspects of ICH, such as cultural
customs, practises, artistic expression and knowledge. The recognition and safeguarding of
Chinese ICH has gone through a winding mileage of development. Before the foundation of
the People's Republic of China (New China), from the beginning of the 20th century,
traditional Chinese culture was considered to be a formidable obstacle to the development and
realisation of modernisation (McLaren 2010). Due to the long-term ‘eradicating superstition’,

there is a misunderstanding of traditional Chinese culture, and cultural treasures are regarded

17



as ‘cultural rubbish’ (Lin 2017). Especially because of the cultural devastation during the
‘Cultural Revolution’, Chinese ICH was in a danger of extinction (Liu 2014). Following
market reforms instigated by Deng Xiaoping in the post-Mao era, China entered a new period
of reform and opening up and has since witnessed unparalleled acceleration in economic
growth. This allowed cultural heritage studies to break free from the ‘Left-leaning’ politics
and the so-called ‘Four Olds’ ideological constraints and become an independent discipline in
Chinese academia (Yu 2010). At present, China is in the early stages of industrialisation and
informatisation development; the development of Chinese cultural and folk cultural heritage

is being rapidly rejuvenated.

On the other hand, the modernisation of China’s infrastructure and economy has heavily
affected its cultural ecology (State Council of the People’s Republic of China 2010). The
Chinese government and academics have stepped up efforts to safeguard ICH (Lu et al. 2019),
but despite these efforts, many cultural practices are in danger of being lost or completely
forgotten. There are plenty of areas within Chinese ICH, such as traditional handicraft skills,
folk acrobatics, minority music and dance, and sacrificial activities, that are becoming
endangered. Furthermore, these traditional art forms often face rapid decline if they do not
keep pace with a changing society (Zhang et al. 2020). In an increasingly internationalised
world, exposure to ‘international’ art forms is becoming more common, and there is broad
interest in maintaining such creative practices that might otherwise die out. Chinese ICH
reflects great diversity in the realms of philosophy, morality, etiquette, religion, and aesthetics
of the Chinese nation from different eras, regions, and ethics. Due to different reason, for
instance, religious elements, ideological difference, language barriers, etc., the global spread
and communication of Chinese ICH are facing a great challenge. In earlier research, I found
that delivering cultural education to younger generations, as well as promoting it abroad, is
critical to safeguarding Chinese ICH (Zhao and Kirk 2016). Chinese ICH can also form and
improve the development of Chinese folk culture's international image, which may also shape
national identity and strengthen nationalism (Yang et al. 2008; Sun et al. 2017). Meanwhile,
compared to the practice of Chinese ICH, I suppose that its appreciation is a more appropriate
approach to engage audiences with Chinese ICH in their initial experience and potentially
attract their interests to Chinese ICH itself (Zhao et al. 2018; Zhao et al. 2019). However, for
foreign audiences, cultural differences bring about specific challenges for the appreciation of
Chinese ICH. It needs to be emphasised that this Ph.D. research focuses on how best to
support cross-cultural appreciation of ICH. One of the basic steps to cultural appreciation and

understanding is cross-cultural knowledge. Cross-cultural appreciation is based on sharing

18



ideas, knowledge and experiences related to the diversity of cultural expressions. To be more
specific, enhancing understanding of the aesthetics and significance of Chinese ICH, as well
as implied historical stories and folk customs in Chinese ICH, and problematising non-
Chinese audiences’ and viewers’ obstacles and incomprehension during the appreciation of

Chinese ICH, all potentially support cross-cultural appreciation of Chinese ICH.

1.2.2 Subjects Selection and Definitional Expansion

From China’s rich cultural traditions, I chose painting and puppetry as the subjects for this
Ph.D. research. These two customs respectively represent China’s folk art and high art or
‘literati’ art. The first reason for choosing them as case studies is that traditional Chinese
painting and Chinese puppetry represent distinct dimensions of Chinese culture. From the
perspective of Chinese literatus, paintings serve as records of the nation’s vicissitudes,
philosophical thought, religious customs, and values (Fong 2003). Traditional Chinese
puppetry reflects the lives of historical China’s working-class people and integrates extensive
folk culture (e.g. sacrificial activities), music and fairy tales from different eras (Fong 1971).
Ink painting has an extensive past and is one of the country’s most significant cultural
heritages. The Chinese painting tradition has gone through thousands of years and several
dynasties (since the Wei, Jin and Southern and Northern Dynasties). Throughout all this time,
dramatic changes have taken place in terms of subjects, expression methods, perspectives,
colours and canvas materials (Wei 2017). In other words, the different styles of painting
reflect China’s changing social history from an aesthetic angle. As this art form contains the
essence of Chinese culture, there is a need to investigate how to facilitate more widespread
appreciation of it among a greater number of ethnic groups from other countries, helping them

to explore its humanistic spirit.

Most of the Chinese cultural heritage originated in traditional agricultural communities, and
Chinese puppetry is a type of ICH and one of the most significant elements of Chinese local
opera (UNESCO 2018). More importantly, traditional Chinese puppetry also reflects the
Chinese culture of folk religion and integration of the multi-national Chinese culture that built
the unique folk history narrative, and these precious reflections cannot be found in historical
records that are written in a biographical style. Like many kinds of opera, this art form has
been threatened by linguistic and dialectal differences in the libretti that have created barriers

between audiences and the bearers of the tradition (Xu and Xin 2007).
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The second reason for choosing these two customs is they respectively represent the different
stages of safeguarding of Chinese cultural heritage. To be more specific, traditional Chinese
puppetry (as one of the subjects in traditional Chinese drama) has been included in the List of
ICH in China by the Ministry of Culture and Tourism of the People's Republic of China since
2006 (The Ministry of Culture and Tourism of the People's Republic of China 2006).
Traditional Chinese painting has not yet been included in the list, but Chinese calligraphy
(UNESCO 2009b) and the art of Chinese seal engraving (UNESCO 2009b) have been
included in the list of the ICH of Humanity by UNESCO. Chinese calligraphy, Chinese seal
engraving and Chinese painting are inseparably intertwined; according to historical records,
these three arts were described as coming from the ‘same source’ (Zhang 2013), and Chinese
calligraphy and Chinese seal engraving are elements that have been used in traditional
Chinese painting. Therefore, the techniques, composition and specific mineral pigment of
Chinese painting should be considered ICH and in need of safeguarding. According to the
ICH law of the People's Republic of China published in 2011, Article 2 mentions that
traditional art, calligraphy, music, dance, drama, folk art and acrobatics should be considered

Chinese ICH (The second session of the 11th National People's Congress 2011).

Therefore, I believe the efforts to safeguard the textures, techniques, composition, specific
mineral pigment and other elements of traditional Chinese painting inherited from ancient
China should be considered safeguarding of Chinese ICH. Based on a wider definition of ICH
from Harrison (2010), the intangibility of knowledge and authority is the determining factor
of cultural heritage. However, the practice of safeguarding ICH needs continuity, and the
dynamics and sustainability in the cultural community are also significant features of ICH,;
thus, the understanding of ICH should be based on people’s subjective experiences rather than
the immateriality of cultural expression (Seitel 2001). Within this Ph.D. research, I expand
Chinese ICH to include the promotion and enhancement of traditional Chinese painting.
Kirshenblatt-Gimblett (2004) argues that artefacts and cultures are not valuable in and of
themselves, and it is upon professional observation by anthropologists, historians or
archaeologists that these artefacts and cultures become precious. Although traditional painting
is not included in UNESCO’s list of Chinese ICH (UNESCO 2018), one can sense China’s
humanistic spirit through the combination of exquisite techniques that produce realistic
illustrations, the unity of form and spirit of freehand painting, and the various colours used to
reflect the stories behind the images. Viewers must acquire extensive intangible knowledge to
understand a painting’s history and grasp the artist’s emotions. Although a painting is

tangible, its background and artistic value are not. This has led to the perception that Chinese
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painting, as a form of heritage, is extremely important and needs to be safeguarded (Zhao
2019b). Moreover, this Ph.D. research also expects to potentially contribute towards
promoting the inclusion of traditional Chinese painting in the list of Chinese ICH. This
potentially promotes Chinese culture internationally, helping non-Chinese people form an

interest in the country’s culture, art and history.

1.2.3 Digitisation and Interaction

In recent years, the field of heritage studies has been discussed extensively in the domain of
HCI (Davison 2002; Kalay et al. 2007; Parry 2010; Lyman and Besser 2013; Petrelli et al.
2013). Its rise has led to the creation of a new interdisciplinary domain known as the ‘digital
heritage sector’, which addresses interactions with and visualisation, preservation, and
documentation of cultural heritage (Giaccardi 2008; Shankar and Hooee 2013; Hennessy and
Lyons 2016; Muntean et al. 2017). According to the interpretation of ‘Concept of Digital
Heritage’ from UNESCO documents (UNESCO 2009), ‘Digital heritage is made up of
computer-based materials of enduring value that should be kept for future generations.’
Pescarin (2016) believes that the main methods that have typically been utilised in the domain
of digital heritage include: digitisation and acquisition; computer graphics and interaction;
analysis and interpretation; standards and policy; theory and methodologies; preservation and
safeguarding; digital heritage projects and applications. Digital heritage emanates from
different communities, industries, sectors and regions. Not all digital materials are of enduring
value; therefore, to maintain the continuity of digital heritage, active preservation approaches
are required. However, the specific nexus of ICH and interactive technology remains
underexplored in HCI, especially in the appreciation of ICH (Bonn, Kendall and Mcdonough
2016). The technologies should not focus solely on exploiting the preservation of tangible
heritage objects, but also address the endeavour of safeguarding ICH (Kurin 2004). On the
other hand, interactive technologies have vast potential to help safeguard ICH, both in China
and on an international scale (Fraser et al. 2003; Kortbek and Grenbak 2008; Huang and
Huang 2013; Candy and Ferguson 2014; Huang 2015; Chang et al. 2017). Researchers have
used them to virtually represent tangible cultural artefacts; this has often involved digital
augmentation to support audience involvement. An important outcome of digitisation is a
greater potential to promote cultural artefacts among audiences; another is the creation of new
forms of cultural interactivity. Following this radical design evolution, many interactive
projects have been developed to disseminate the objectives of experiencing traditional
cultures (Lombardo et al. 2016; Maye et al. 2017; Lu et al. 2019). However, limited attention

has been paid to actual, in-depth interpretations and engagement regarding the aesthetics of

21



these artefacts (Champion 2016). Carefully applying interactive technologies enhances artistic
appreciation and the delivery of cultural meaning; however, further exploration is needed to

understand how to best support such an agenda for Chinese ICH (Pujol and Champion 2012).

1.3 Research Objectives and Questions
The overarching goal of this Ph.D. research is the design and use of interactive technologies
to support cross-cultural appreciation of and desire to safeguard ICH, specifically traditional
Chinese painting and puppetry. I utilised the perspectives of cross-cultural audiences and
puppetry stakeholders to problematise the barriers that hinder the transmission of Chinese
culture. Thus, potentially creating opportunities for cross-cultural audiences and viewers to
engage with these aesthetically and historically valuable cultural forms.
This Ph.D. research addresses three main questions:
(1) What barriers do cross-cultural viewers/audiences face in appreciating Chinese
painting and puppetry?
(2) What opportunities do interactive technologies present for cross-cultural
appreciation of these art forms?
(3) How should interactive technologies be designed to enhance cross-cultural

appreciation of intangible cultural heritage?

These three questions represent three phases of the Ph.D. research; the answers to each are
based on analysis from the previous stages. Answers to the first question, combined with
knowledge generated by the literature review and fieldwork, provide a foundation on which to
build a potential design scheme to boost audiences’ cultural understanding. The second
question seeks to integrate suggestions from stakeholders and audience feedback into design
concepts that help audiences overcome challenges to cultural exchanges (e.g. language,
dialect, custom). The design scheme will enable audiences to appreciate Chinese painting and
puppetry at a more meaningful level as well as to encourage intangible cultural transmission.
Based on an in-depth investigation of the first two questions, the answer to the third question
reveals specific interactive technologies adopted based on the design process and evaluates
users’ experiences. In addition, I explore how to utilise the findings to form a series of design
methods that enhance cross-cultural engagement with similar forms of heritage. Finally, I
reflect on interactive design suggestions to foster aesthetic appreciation, offering various

transferable insights to the HCI community.
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1.4 Thesis Outline

Chapter 2 explores the core literature on Chinese cultural heritage practices with a focus on
painting and puppetry, with a focus on safeguarding practices, policy approaches to ICH, and
central institutional developments. Chapter 2 also considers research on the use of current

interactive and gestural technologies to aid the appreciation of Chinese painting and puppetry.

Chapter 3 describes the research methods that were employed in this Ph.D. research. This
chapter provides a theoretical framework for the analysis of cultural heritage, taking account
of existing theories regarding the element-based deconstruction and classification of
traditional Chinese painting and puppetry. In addition, the chapter provides a detailed
description of the design and user methodologies adopted during the fieldwork, which are

subsequently applied in Chapters 4 and 5.

Chapters 4 and 5 present a case study on how to design interactive technologies to enhance
cross-cultural appreciation of traditional Chinese painting. These two chapters report the
findings of two correlative studies that examine how non-Chinese audiences appreciate this
art form and describes the design of fieldwork conducted with non-Chinese participants based

on the mobile application developed as a result of this study.

Chapters 6 and 7 review a case study on how to plan interactive technologies to enhance
cross-cultural appreciation of Chinese puppetry. It qualitatively evaluates data collected from
the interviews, workshops and fieldwork, centred on the views of potential transcultural
audiences and Chinese/non-Chinese puppetry stakeholders. A mixture of questionnaires,
focus groups and workshops are employed through an interactive system to promote

reflection on certain aspects of audience members’ experiences.

Chapter 8 contains the viewpoints gathered from the previous two case studies. It describes
the opportunities and challenges for transferring the insights derived from this project’s
design and user studies related to the interactive application of Chinese painting and puppetry
to other ICH settings. In addition, Chapter 8 discusses the study’s contribution to the HCI

community.

Chapter 9 concludes by summarising the major findings and proposing paths for future work.
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1.5 Thesis Contributions
In answering the research questions outlined above, the study endeavours to make three
research contributions:

(1) Based on the findings of the two case studies in Chapters 4, 5, 6, and 7, a targeted
description of the barriers to cross-cultural appreciation of Chinese ICH based on
extensive ethnographic fieldwork, investigational activities, and other engagement
with ICH stakeholders was described. Specifically, for instance, deciphering how
to improve the understanding of Chinese painting’s colour among non-Chinese
observers could enhance their appreciation of traditional Chinese painting; despite
methods such as providing a puppet show's background information, character
analysis, and English/Mandarin subtitles, cultural barriers still remained and
overall feedback was unsatisfactory. Description of these barriers allows for the
development of specific approaches that can be adopted by non-Chinese
viewers/audiences in their appreciation of ICH, improved analysis of these barriers
from various perspectives (viewers/audiences vs. professionals), and value-
sensitive design (VSD) suggestions from stakeholders.

(2) Based on the methodical reflection in Chapter 8, a practical method of
deconstructing cultural elements based on the HCI perspective to enhance cross-
cultural appreciation of Chinese ICH was developed. I pioneered this approach
during this research as a means to enhance appreciation and engagement with
Chinese ICH, such as the extraction of elements from traditional Chinese painting
and puppetry with potential to support cross-cultural appreciation, as well as the
establishment of an elements archive. Through integrating a series of HCI research
methods, this approach provides a specific foundational framework that assists
non-Chinese people to better understand the cultural significance of Chinese ICH.

(3) Based on the findings of the two case studies in Chapters 4, 5, 6, and 7, as well as
the discussion of Chapter 8, a set of strategies that can be used to design
technology to enhance the cross-cultural appreciation of Chinese ICH were
developed. The study introduces a holistic engagement approach and a series of
interactive design suggestions to encourage cross-cultural appreciation during the
development of an interactive application. The analysis focuses on the use of
element-based archiving to increase aesthetic appreciation, gestural/tangible
interfaces for cultural engagement, and the use of interactive access to inspire self-

expression and collaborative appreciation. The ultimate objective of this is to offer
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valuable, transferrable insights into the design of interactive technologies that can

stimulate a greater appreciation of Chinese ICH.
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Chapter 2. Intangible Cultural Heritage in the Era of Digitisation

2.1 Introduction
This literature review lays the conceptual foundations for this research and discusses
interactive technology related to painting and puppetry in order to explore potential directions

of design. This chapter consists of six parts.

Section 2.2 introduces the issue of safeguarding ICH, and analyses the cultural diffusion and
dilemmas of traditional Chinese painting and puppetry, as a basis upon which to understand

the challenges of preserving and conveying these art forms.

Section 2.3 introduces the historical background, genres, colours, and line styles of traditional

Chinese paintings, as well as the categories and performance modes of traditional Chinese

puppetry.

Section 2.4 examines the use of interactive technology to enhance public interactions with
paintings, and investigates the extensive case studies on appreciation and engagement in
relation to them. Using these case studies, the study aims to derive insight for potential

designs in Chapter 5.

Section 2.5 reviews studies showing that interactive technology has effectively supported the
experience of puppetry and how traditional puppetry has been utilised to engage the public
with videogame entertainment and social learning. Here, the study examines how emotional
expression, digital storytelling and other methods are used in conjunction with interactive

technology to help cross-cultural audience members understand traditional Chinese puppetry.

Section 2.6 investigates case studies on gesture-based interaction and expression in order to

explore potential designs for cultural enhancement.

2.2 Safeguarding Chinese Intangible Cultural Heritage

The importance of ICH is not the cultural manifestation itself but rather the wealth of
knowledge and skills that are transmitted through it from one generation to the next
(UNESCO 2011). ICH is a form of global wealth that contains and embodies the extensive
cultural and spiritual heritage of all humans. ICH, transmitted across generations, is
constantly recreated by communities and groups in response to their environment, their

interactions with nature, and their history; in addition, ICH provides them with a sense of
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identity and continuity, thus promoting respect for cultural diversity and human creativity.
UNESCO launched its Memory of the World Programme to promote the digitisation of
cultural heritage around the world in order to safeguard humanity’s documented heritage in an
electronic format. The efforts of this initiative included 23 new inscriptions on the Memory of
the World Register of Documentary Collections in 2003 (UNESCO, Memory of the World:
documentary heritage in Asia and the Pacific 2016). In 2005, the General Office of the
Chinese State Council issued a report (State Council of the People’s Republic of China 2010)
on how to enhance the safeguarding of Chinese ICH. The report indicates that China has a
huge amount of tangible and ICH, and also that the modernisation of China’s infrastructure
and economy has heavily impacted its cultural ecology; thus, strengthening its ICH
protections has become critical. The report points out that ‘the work of cultural safeguarding
needs to use text, audio- and video-recording, as well as digital media to make real,
comprehensive and systematic archives and databases’. Furthermore, the report also
emphasises the urgency of conducting the safeguarding works: ‘The safeguarding of Chinese

[ICH] needs to include immediate actions [related to] recording vanishing [ICH]’.

The conceptualisation of cultural heritage embraced in this research is externally attributed,
rather than intrinsic (Smith 2006). Some researchers have argued that all heritage should be
considered intangible (Smith 2006; Smith and Akagawa 2009); Harrison (2010) explained the
reason for this perspective: the intangibility of knowledge and authority is the determining
factor of cultural heritage. In essence, artefacts and cultures are not exactly valuable. It is
upon professional observation by anthropologists, historians or archaeologists, that these
artefacts and cultures become precious (Kirshenblatt-Gimblett 2004; Giglitto 2017). For
instance, because traditional Chinese painting was not included in the list of Chinese ICH
(UNESCO 2018), most researchers believe that Chinese paintings exist on paper, silk and
other tangible materials, which people can touch directly (Zhao 2019b). However, touching
tangible art is not the main method of appreciating traditional Chinese paintings, and viewers
are not able to touch most of the ones in galleries and museums. The viewers must instead
acquire intangible knowledge to understand the history behind the paintings and to grasp the
artists’ emotions. Although a painting is tangible, its story is not. The cultural significance
and artistic value behind the stories are reflecting the essence of traditional Chinese painting.
This fact has led to the perception that Chinese paintings as a form of Chinese cultural
heritage are extremely important and need to be safeguarded. Based on the fuzzification of the
definition of ICH and referring to the techniques and background of traditional Chinese

painting, this chapter examines the safeguarding of the country’s ICH.
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In recent years governments, communities and academics in many countries have increased
efforts to maintain national ICH (Lowenthal 1998; Beardslee 2016). Interactive technology
offers novel ways to preserve, disseminate and provide access to cultural heritage; it also
allows for the inclusion of historically marginalised voices (Liu and Huang 2005; Affleck and
Kvan 2008; Kenny 2009; Stevens, Flinn and Shepherd 2010; Giaccardi 2012; Nitzky 2013).
Its rise has led to the creation of a new interdisciplinary domain known as the ‘digital heritage
sector’, which addresses interactions with and visualisation, preservation, and documentation
of cultural heritage (Petrelli et al. 2013; Bonn, Kendall and Mcdonough 2016). Human—
computer interaction (HCI) scholars have applied developments in their field to enhance the
visitor experience in various ways (e.g. virtual reality and augmented reality etc.) (Fraser et al.
2003; Shi et al. 2013; Bai, Blackwell and Coulouris 2015). Researchers argue that
safeguarding aspects of ICH require a specific approach and technology to facilitate audience
appreciation and the public’s experience (Bonn, Kendall and Mcdonough 2016); yet despite
this, few studies have investigated how interactive technology supports audiences’
understanding and appreciation of heritage through contextual, in-depth activities and
analyses. Hence, before incorporating interactive technology into Chinese heritage, it is
necessary to examine the opinions of professionals, stakeholders, and audiences in order to
gain insight into what designs have the potential to support the cultural significance of

traditional Chinese ICH.

Next, the study considers the current state and dilemmas of safeguarding of Chinese painting

and puppetry.

2.2.1 The Safeguarding and Diffusion of Traditional Chinese Paintings

Painting has existed since the beginning of civilisation and before. In China, the Han dynasty
(206 BC-220) emerged between the Yangtze and Yellow river basins, absorbing a wide range
of cultures (Zhou 2011). Han culture developed a unique form of painting that was revealed to
the wider world by Western missionaries during the Ming dynasty (1368—1644).

Chinese painting has different characteristics (e.g. painting tools; mounting methods;
perspectives) from Western painting (Zhang 2014); in addition, Chinese painting tends to
express national autonomy and a sense of patriotism in relation to Chinese culture (Xiong
2007). Compared to European and, later, American states, China has lagged behind
economically and scientifically since the 14" century. China viewed the West as a model to

aspire to for nearly 200 years, which led the country to neglect its own culture (Chen 2006).
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Some researchers, like Liu and colleagues, expressed a feeling of cultural anxiety both at
home and abroad with regard to Chinese painting in particular (Liu and Liu 2003). Lin and
Lian (2018) also mentioned: ‘the crisis that Chinese painting faces can be attributed to
people’s insufficient understanding of national culture and weak sense of protection.” From a
domestic perspective, the safeguarding of traditional Chinese painting is potentially inheriting
the “cultural veins” of the Chinese nation. Chinese painting needs to be understood and
perpetuated as part of passing on the country’s heritage to future generations and to develop a
sense of innovation. From a foreign perspective, it is also significative to determine how to
bring traditional Chinese painting as a sort of symbol of Chinese culture to different societies
(Gan 2011). In this light, it is necessary to safeguard the original elements of traditional

Chinese painting and to scrutinise the methods used to spread it.

As early as the 1970s, UNESCO had already emphasised the significance of ‘culture and self’
in one of its cultural education programmes. Liu and Liu (2003) mention that the World
Alliance for Arts Education (InSEA), one of UNESCO’s subordinate organisations, was
implemented in 1985, they emphasised that: ‘Developing countries are facing the decline of
indigenous traditional cultures and a humanistic spirit’. Hence, the safeguarding of traditional
Chinese painting should move beyond the established focus on technical repairs and the
occasional exhibit (S. Zhang 2012). With traditional painting as the essence of Chinese
culture. I believe that investigating into how to facilitate appreciation of Chinese art among a
greater number of ethnic groups, and to help them explore the humanistic spirit of traditional

Chinese painting could be appropriate research aspects for safeguarding Chinese painting.

Using Ma’s analysis of traditional Chinese painting, I believe that the diffusion of this art
form needs to be based on an understanding of traditional Chinese colours, textures, and
composition (Ma 2005). However, such aesthetic knowledge is disconnected from daily life,
especially for non-Chinese viewers. Thus, helping viewers grasp the aesthetic meaning of
traditional colours and other relevant elements is a promising starting-point to help them

understand the cultural significance of traditional Chinese paintings.

2.2.2 The Dilemmas Facing Traditional Chinese Puppetry

Traditional Chinese puppetry is one of the most significant components of Chinese opera.
Like other traditional art forms, the opera has been passed down through face-to-face teaching
and aging text sources, and sometimes the generation inheritors cannot reach the same level

of technique as the original puppeteers did. Furthermore, many performance repertoires of
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puppetry classics are only safeguarded in the memories of elderly folk artists; therefore, these
techniques and knowledge are in danger of fading (Oztiirk 2006; Huang and Lioret 2013).
After 1949, the formats of Chinese puppetry became richer (Chen and Clark 2010); apart
from preserving traditional opera, puppetry began to mix with other media and began to
appear in contemporary plays, TV series, and movies. This not only maintained the historical
element of puppetry, but also expanded it to new audiences. However, just like other Chinese
folk art forms, puppetry has been going through a type of culture shock as it has encountered
this variety of entertainment channels and different target audiences. For example, take the
famous marionettes from the city of Quanzhou in Fujian Province; there, the government
failed to pay enough attention to safeguarding the craft, and traditional puppetry has since
come under threat (Chen and Clark 2010). These days, Quanzhou puppetry can only be seen
at festivals or sacrificial ceremonies. Less money is invested in the support of professional
puppeteers and artists; some have had to abandon their careers, making their art form a

dwindling branch of Chinese puppetry.

ICH, including traditional Chinese puppetry, is mainly passed down through oral teachings
and incomplete writings, making recording and conservation more complex. A plethora of
classical puppet shows are only maintained in the memories of practitioners, rendering these
skills and knowledge on the verge of extinction (Xu and Xin 2007). Historically, scripts,
photographs, and video-recordings have been the most frequently used media for
conservation. Although photography and videography have begun to make the safeguarding
of traditional puppetry and other types of ICH easier and more effective, these approaches do
not cover every aspect of conservation, especially in regards to recording the subtlety of
puppetry gestures. Moreover, with accelerating globalisation and constant socioeconomic
development in China, it is getting more difficult to rely on traditional media (e.g. television
and online video) to attract audiences who have different cultural backgrounds (Lin and Lian
2018). Previous research on individual puppeteers and other institutions also shows that many
photographs and audio or videotaped scripts have decayed due to their inadequate storage
environment, as well as climate change since the 1980s. Undoubtedly, this represents a huge

loss for Chinese ICH (Wu 2009).

Technology can facilitate cultural safeguarding. The development of digital techniques (e.g.
the use of digital video cameras or mobile devices to record puppetry) has made the
conservation of traditional Chinese puppetry more convenient. Digital databases have

provided better environments for data recovery and storage. All of these technologies have
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helped to safeguard and spread traditional Chinese puppetry; however, none of them offer
ways to edit or utilise digital content for audience interactions, and thus, the content remains
largely invisible to the general public. Linear video-recordings also provide only limited
scope for interactive digital setups. Combining interactive digital media and traditional
puppetry could improve the recording, teaching, editing, development, and performance of

the latter.

2.3 An Introduction to Traditional Painting and Chinese Puppetry

Next, this study reviews the background on traditional Chinese paintings from different
perspectives: historic background, stylistic category, colours, and lines; it also introduces the
stylistic categories and performance praxis of traditional Chinese puppetry. Through
reviewing and analysing the extensive literature on these topics, my intention is to gain
further understanding of these two different traditional cultural phenomena and provide a
well-informed theoretical basis for the following sections, which involve the relevant

interactive technology with these two traditions.

Figure 1. An example of realistic painting (Gongbi).

2.3.1 The Categories of Traditional Chinese Painting
Traditional Chinese painting mainly consists of three key styles. The first is a realistic style

known as Gongbi, which utilises subtle brushstrokes to depict images in meticulous detail
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(see Figure 1). The second is a freehand style known as Xieyi, which literally means writing
ideas. This was formed in a long period of artistic activities and was promoted by the literati
for expressing essential spiritual characteristics (see Figure 2). The third is Jian gong dai xie,
an integrated style that blends a realistic style with freehand brush work in the same painting
(see Figure 3). In Figure 3, it is worth mentioning that the realistic style was mainly utilised
when drawing the dragonfly and other objects were drawn with a freehand brush, thus

forming a unique contrast.

Figure 2. An example of freehand brush work (Xieyi).

A cavalier perspective is also widely adopted, especially in landscape painting, painters
generally incorporate their personal feelings into an image, instead of just portraying the
authentic details and appearance of the object itself (see Figure 4). To put it into more simpler
terms, Chinese landscape painting is a manifestation rather than reappearance (Rawson 2007;
Liu et al. 2013). Figure 5 shows work by Chinese ink painter Zhu Da. The piece integrates his
personalised Buddhist thought with calligraphy techniques for the landscape rather than a
sketch from nature. Interestingly, the perspective of traditional Chinese landscape painting
does not follow the realistic perspective relation. For instance, the trees are disproportionate
in size with the other objects of reference (e.g. the mountains). Da-Wei provided a further
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explanation of the different perspectives between Chinese painting and Western painting:
‘The Chinese concept of perspective, unlike the scientific view of the West, is an idealistic or
suprarealistic approach, so that one can depict more than can be seen with the naked eye. The
composition is in a ladder of planes, or two-dimensional or flat perspective’ (Da-Wei 1990).
At the heart of freehand painting (i.e. impressionistic), also known as ink-wash painting or
literatus painting, is ‘emptiness’ with considerable vacant space left to display cultural
symbols that create an aesthetic atmosphere and express the philosophical thought of artists

(Masuda et al. 2008).

Figure 4. The portion of Along the River During the Qingming Festival.
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Figure 5. The landscape painting of Zhu Da.

The Colours of Traditional Chinese Painting

Throughout history, the Chinese literatus’ understanding of colours has been highly
influenced by philosophical reflection and symbolism, rather than pure colour expression.
Every colour in traditional Chinese painting reflects the ethnic cultures and historical
background of a given time. As early as the Sui and Tang dynasties (581-907), the ink of
traditional Chinese painting was categorised into five basic colours (Zhang 2013). From a
philosophical point of view, the colours in traditional Chinese painting represent a sort of
metaphysical ideology. The colour takes its meaning from the mind, and the colours of
Chinese paintings work to express symbolic images or subjective emotions, providing a

significant difference between traditional Chinese and Western paintings. The theory of
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colours in ancient China is also influenced by the ‘five elements theory’, in which the five
basic colours — green, red, yellow, white, and black — are formed from nature. These five
colours are adopted to express various artistic conception and spirituality (L. Zhang 2012). In
this way, the creation of traditional Chinese paintings is a kind of process of re-innovating a

spiritual understanding through colour.

The Lines of Traditional Chinese Painting

The use of lines in traditional Chinese painting is distinctively different from that in Western
paintings, and rooted in Chinese aesthetics (Xiong 2007; Xu 2008). Specifically, Western
painting uses ‘point, line and plane’ as a basis for the understanding of lines — a point of view
based on knowledge of geometry and mathematics (Da-Wei 1990). However, in Chinese
painting, the line is the ‘soul’; lines are utilised to express the strength of the literatus and
symbolise vitality. Figure 6 shows four examples of the common classic lines of traditional
Chinese painting. One key feature of the lines is that they should have been endowed with
more expressiveness. In other words, the lines have dominated the main style, emotions and
expressions of the paintings rather than being hidden under the pigment and only used for the
sketching of structures of the objects depicted. Thus, traditional Chinese paintings are also
called the ‘art of lines’, and the lines of Chinese paintings are in this way also seen as tool that

reflects and generalises the subjective consciousness of the artists themselves.

GOSSAMER SKETCH ROTTEN FIREWOOD SKETCH PINPOINT AND RAT TALL SKETCH BAMBOO LEAF SKETCH

Figure 6. Four examples of lines in traditional Chinese painting.

2.3.2 The Categories of Traditional Chinese Puppetry

Chinese puppetry is a type of opera performance within the broader field of traditional
Chinese theatre. It emerged during the Han Dynasty (206 BCE-220 CE), then flourished
during the Qing Dynasty (1644—1912). Different kinds of puppetry developed in several

regions during this period, such as Liaoxi—Zhangzhou budai (budai is a kind of Chinese
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glove puppetry); Quanzhou—1Jingjiang budai; Shaoyang budai; Gaozhou—Chaozhou iron
branch; Chuanbeid; Shigian; He Yang; Taishun fireworks and the Lingao puppet show (Sun
1965; Dolby 1978). Based on their presentation, these puppets can be classified into five
general categories (including shadow play shows): (1) Zhang Tou (FL3k R ff#) or ‘staff-head

puppets’; (2) Xuan Si (£ £2181f#) or ‘string-/wire-hung puppets’; (3) Yao Fa (2§ K/Z5i11%,
fiit) or ‘herb/chemical operated puppets’ or ‘gunpowder operated puppets’; (4) Shui (ZK {5 fi#)
or ‘water puppets’; (5) Rou (P i) or ‘flesh puppets’; and (6) Pi Ying Xi (FZ523X) or
‘shadow plays’ (Dolby 1978). What follows describes these types.

The Zhang Tou (staff-head) puppet’s head rests on a single wooden (bamboo) stick, with two
curved sticks (its arms) projecting outward from the left and right sides of its torso. It does not
have legs; if kicking a foot outward or raising a leg is required, the puppeteer (or an assistant)
brings out his/her hand with a false foot on it. This puppet is able to turn its head and stretch

its arms upwards, downwards, backwards, and forwards (see Figure 7).

Figure 7. Staff-head puppet.

The Xuan Si (string-/wire-hung) puppet usually has five, six, or seven strings/wires.

Occasionally it may have as many as eight, with two connected to the head, two to the
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elbows, two to the wrists, and two to the bottom of the legs. The puppeteer is able to shake its

head, bend its elbows and wrists, and raise its feet (see Figure 8).

Yot > N }\
Figure 8. The Xuan Si puppet.

W 7

Figure 9. Herb/chemical operated puppets in Lang Qiao (photo by Xia Kangsheng).
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Figure 10. All of the theatres have a body of water centre stage, where fish and dragons share

the scene with the puppets.

Herb-/chemical- or gunpowder-operated puppets (Yao Fa) function by means of gunpowder,
which was widely used for sacrificial activities in rural China. Their performances involved
the use of fireworks (see Figure 9). Dolby (1978) further explained that: ‘this kind of puppet
must only have been used as a rather limited and inflexible kind of spectacle, going through a

fairly restricted series of mechanical or chemically predetermined movements’.

Water puppets were used in a wooden pond or trough resting on benches, possibly at the foot
of steps with the audience looking down. They were operated in water contained in a boat

afloat on a lake, with the spectators on shore (see Figure 10).

Flesh puppets represented youth and were used in a stiff mechanical manner (see Figure 11).
Sun (1952) highlighted that flesh puppets are performed by young human beings acting in the
stiff mechanical manner similar to that of a puppet, rather than being performed by models of

humans.
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Figure 11. Flesh puppets at Shan Xi.

Shadow shows are recognised as ‘the ancestor of the movie’ in international film history
(Santos et al. 2007). In shadow shows, a semi-transparent leather silhouette with decorative
patterns, including puppet-like characters and scenes, is projected onto a white screen (see

Figure 12).
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Figure 12. Shadow play show.

Each of these puppet types has different material restrictions on performance. Water puppets
need to be operated in a wet setting, and flesh puppets were not suitable for exploring the
relationship between puppets and puppetry. Chemical-operated puppets require an outdoor
environment to keep the performance safe, while shadow plays focus more on shadow
movement, which is not convenient for capturing gestures with digital devices. Given the
interest in gestures and movements, staff-head and string-/wire-hung puppets are most
adequate for this research project, and are the ones considered here. These two kinds of

puppetry are quite similar to each other, despite coming from different cultures.

Puppetry performances can be traced back to the imitation of human behaviour. Through
operation by puppeteers, puppets can represent human mannerisms and movements. The more

realistically a puppet behaves, the more it is considered artistic. If puppets are able to capture
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the main features of the subject being imitated — making the inanimate animate — along with a
smart structural design, a show could make a very strong impact on the audience. In
traditional puppet shows, some puppeteers use hanging wires or wooden/iron sticks to operate
the puppets; others use their fingers to hold puppets up (Sadoul 1946). All puppet shows need
an operational way to give the puppets vitality. The main artistic features of Chinese puppet

shows are the plasticity of shape of the puppets and the sense of realism created.

The Structure of Traditional Chinese Puppetry

I conducted research and analysis on the structure of traditional Chinese puppetry, especially
in terms of the laws of motion, which will inform the designing of prototypes in the design
phase. I chose Quanzhou as my training project.

Traditional puppetry consists of a head and limbs; the expressions of a puppet are based on
this structure, which can promote or restrict its performance. The plasticity of puppets can
lend itself to different types of performance, story and stage. However, the structure of early
string puppets did not have much change, so this limited the development of the
demonstration. After 1949, more puppet sculptors and puppeteers began improving and
updating the structure of the head, shoulders, chest, abdomen, waist, buttocks, arms and legs
of the traditional puppet. For instance, the feet and hands of the puppet followed real human
joints and movements. Some of the legs were made with foamed plastic to lessen the weight,
making the puppet’s operation easier. These kinds of progress not only kept the features of

traditional puppetry but also strengthened the operation.

The top of the puppet connects its head and neck to the body. For instance, the Quanzhou
puppet is made of two materials, which include wood and Famille Rose (a type of Chinese
porcelain). Through wires, the puppeteers can control the puppet’s eyes and the facial
expressions. Generally, the main characters in puppetry (Sheng and Dan, male and female
leads) are made without movable facial parts to maintain a sense of beauty and integrity of the
face. The heads of contemporary puppets are mostly made with a focus on the practical and
technical aspects of their performance on stage in relation to the stage lighting.

Another part of the puppet is the limbs. Early marionettes were jointed puppets manipulated
from above by strings or wires attached to their limbs. Taking the Quanzhou puppet as an
example, its chest and abdomen are separate yet connected, covered by linen with a plaited
shape. Its legs do not have moveable knees and the feet are made from carved wood (Wu
2009). This type of structure can make the movements of puppetry more real and the body

easier to move and twist for performance (see Figure 13).
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Figure 13. Chest and abdomen of the Quanzhou puppet (Wu 2009).

Early string puppets did not have a knee joint and their feet were carved from wood. The
puppets’ arms were made with paper that was divided into two parts, their hands carved from
wood that was divided into one moving hand (see Figure 14) and a gripping hand (see Figure
15). The moving hand is used for different movements, while the thumb and palm are fixed
the other fingers are retractable. The moving hand is used for touching, catching and other
gestures, while the holding hand is a fist with gap in the middle which is used for holding
weapons or tools. In later puppets, parts of the arms did not connect to each other. Instead,
puppet builders use barbed wire to make a joint that allows the elbow to only curve inward.
Arms are made using two cylinders, and the forearm can twist up to 180° up or down to make

sure puppets can perform different powerful movements.

Figure 14. Moving hand of the Quanzhou puppet (Wu 2009).
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Figure 15. Gripping hand of the Quanzhou puppet (Wu 2009).

The Mechanics of Quanzhou Traditional Puppetry

The elaborate structure and exquisite performance are dependent on a proper and accurate
setting of the different positions of lines. Reasonable positions of strings can support puppets
represent different movements such as exquisite gestures and dance. Very accurate positions
of lines could make the performance become more lively and vivid. The number of strings
used in Quanzhou puppetry is the most amount of strings used in any kind of Chinese
traditional puppetry, there are thirteen fundamental positions of these strings and eight
appropriative positions (see Figure 16). Every traditional Quanzhou puppetry has at least
sixteen strings and at most nineteen. From the figure we can see some features about the law
of motion which include: 1. They have familiar joints to that of humans; and 2. The positions
in the head, chest and back form two balanced symmetrical fulcrums and stable equilateral
triangles, allowing the puppets to bend forward and backward, and allowing for the puppets to

dynamically balance.
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Figure 16. Traditional Quanzhou puppet positions strings (Wu 2009).

2.4 Interactive Technology in Traditional Chinese Paintings
Here the study explores the extensive research showing that using interactive technology
supports appreciation of and engagement in paintings. The goal is to reveal insights for

potential application designs in Chapter 5.

2.4.1 Interactive Technology to Support Appreciation of Paintings

Previous research has shown how interactive technology can be developed to aid in the
general appreciation of paintings. This section presents immersive exhibits and cultural
information-sharing as two appreciation methods that involve different interactive
technologies; these two different methods are interrelated in many ways, however. Based on
appreciation at both general and specific levels, what follows discusses potential designs that

could facilitate the appreciation of traditional painting.

Integrity and Authenticity in Immersive Exhibits

The Authorized Heritage Discourse designed by Laurajane Smith has been widely applied as
a tool in critical heritage studies, supporting the thinking about, talking about and identifying
of the heritage sector (Smith 2006). In recent years, some issues (e.g. reconstruction,
interpretation, authenticity, integrity and management) have provoked extensive discussion in
the domain of critical cultural heritage studies (Winter 2013; Winter and Waterton 2013;
Khalaf 2016; Paddock and Schofield 2016; Su et al. 2019). However, the above-mentioned
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issues should be discussed individually from the perspectives of different cultural and
historical backgrounds, especially non-European ones (Winter 2014; Su et al. 2019). To be
more specific, the integrity of traditional Chinese painting should offer the viewers a more
well-rounded perspective of the artworks rather than merely displaying the simplified images
or traces, which could potentially discourage the viewers’ comprehension, appreciation and
engagement. Similarly, the representative elements (e.g. composition, texture) should be more
embodied in the appreciation and engagement for maintaining the authenticity of traditional
Chinese painting. As well as distinguishing those elements from other categories of Chinese
painting (e.g. modern paintings and the artworks of amateur painters) would also be
supportive for the appreciation of Chinese painting. Most interactive art exhibits are shown in
museums and galleries. A prime example is an exhibition of the Chinese scroll painting A/ong
the River During the Qingming Festival (Lin et al. 2009), which depicts a panorama and
contains a multi-finger, tangible user interface (TUI), allowing viewers to browse the entire
painting. A steerable projector offered a 360-degree perspective with high resolution to
portray the original painting to the fullest extent possible. The integrity and authenticity of the
painting as presented provided viewers with a sense of reality, creating an immersive
appreciation experience. Indeed, digitised replicas of traditional Chinese paintings have
become a common alternative means of showcasing them; since 2001, multi-perspective
modelling techniques have been used to re-display various Chinese paintings (Chu and Tai
2001; Zhu et al. 2004). Likewise, the Bian River Scroll system exploited high-resolution
gigapixel images, annotated with stereo sounds from nature, to create a sense of 3D space for
viewers (Ma et al. 2011). The combination of sound and animation has also been widely used;
for one example, using 42 projectors, the exhibition Landscape Transformed applied simple
3D animation and music to describe the seasonal transitions of the painting Huang Gongwang
and Dwelling in the Fuchun Mountains (Huang and Lioret 2013). All of the abovementioned
paintings in their interactive systems are long scrolls or similar to them in form; for instance,
Along the River During the Qingming Festival is a scroll 35.6 x 1152 cm (see Figure 17). The
painting’s shape and length provided enough detail and content to support a 360-degree
perspective and an immersive 3D experience. However, long-scroll paintings are not very
common in traditional Chinese painting, which limits the adaptability of a 360-degree

perspective for displaying other types of Chinese paintings.
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Figure 17. The portion of Along the River During the Qingming Festival (photograph by
Baidu Tieba, 12th century, Song Dynasty).

In the abovementioned cases, as noted, the interactive technology used for immersive
experience focused on digitised replicas. Viewers’ visual and acoustic enjoyment was
improved to a certain extent, giving them more opportunities to appreciate the authentic
details and content of ancient Chinese paintings. However, instilling background knowledge
(Foni et al. 2010) and conveying the aesthetic meaning of the ancient Chinese paintings were
somewhat disregarded. Moreover, the paintings examined in these case studies were all
elaborate ones, rather than freechand brushwork. Elaborate paintings, which display specific
characters, magnificence buildings, or subtle environments, differs from that of freehand
brushwork which carries much more symbolic significance, conceptualised cultural meaning
and metaphorical emotions. Thus, the ways of revealing cultural and aesthetic knowledge in
an immersive experience remain undeveloped, the experience of viewers is only staying at a
simple browsing and superficial understanding. In other words, the implied significance of
Chinese paintings supports viewers’ appreciation; hence, it is necessary to emphasise
aesthetic meaning. Regarding the design process of these studies, there is a lack of relevant
research content, whereby discussions occur between professional painters and amateurs

during the phase of conceptual design.

Aesthetics in Cultural Information—Sharing
Some research focuses on the dissemination of cultural information about paintings, such as
the graphic nuances of paintings, relevant historical details, and information on the artists.

The digital table-top is one of the most common interactive technologies that have been used
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to help viewers acquire cultural knowledge. For instance, Hsieh et al. (2013) designed an
interactive table-top that offered viewers a platform with which to browse different paintings.
The viewers could flip left or right to choose different pieces, just like when reading a book.
Based on foveal area technology, the system helped viewers use multi-touch gestures to
enlarge sections of paintings by three or four times in order to reveal their subtlety (see Figure
18). Background information (the name of the painting, information on the artists, the era in
which the painting was made) was shown on the interface; however, the information provided
by the system mainly focused on graphic details (Pan, Lu and Zhai 2003; Li, Wang and Sate
2003; Hu, Bao and Lou 2009), and relevant cultural information was basic, though more than
in the immersive experience. For instance, Hsieh et al. (2013) reported the following viewers
feedback: ‘The interactive table-top provides a comfortable way to view paintings. Now we
can see details that were neglected before....This application would benefit researchers’. It is
not hard to see that the main reflection from the viewers is involving the usability of the
system and the resolution of paintings. However, the details of the paintings’ aesthetic
meaning and cultural significance has not been mentioned or discussed in the viewers’

evaluations.

Figure 18. An example of foveal area technology (Hsieh et al. 2013).

Figure 18 shows another example of an art installation with multi-touch screens embedded in

the gallery space, so that viewers could browse different paintings and gain a relevant
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introduction to each (Alexander, Barton and Goeser 2013). In this installation, the artworks
were grouped under themes (chronology and culture) for browsing. Furthermore, the
classification of the art offered viewers the opportunity to browse and explore relationships
between paintings categorised under the same theme. A prototype called the interactive art
installation (IAI) also used a series of themes to integrate art, literature, and music related to
traditional Chinese paintings, which demonstrated not only how to help viewers stay in the
‘browsing’ or ‘watching’ stage but also how to facilitate the spread of Chinese culture and
philosophy (Huang and Lioret 2013). Thematic classification not only made browsing more
convenient but also imperceptibly encouraged viewers to follow their curiosity to explore
aesthetic information about the artworks. Providing factual information through interactive
technology is thus feasible. However, another important element of this interactive
technology is helping viewers to appreciate the subtlety of paintings (Hudelot 2008).
Although above-mentioned research has been valuable, I assumed that digital appreciation
should incorporate introductory aesthetic knowledge and participatory expression — not only
displaying or interpreting a painting’s details; the appreciation of traditional Chinese paintings
should not be oversimplified (Jin 2017). To this end, Miyashita (2009) offered an approach
called the awareness of the visual characteristics whereby a painting’s characteristics help
viewers develop visual awareness. Furthermore, Miyashita also mentioned that observing
features of multiple paintings could enhance viewers’ appreciation of the paintings’ historical
context. In sum, I believe in an alternative approach that uses interactive technology to
present the elements and imagery of Chinese paintings, potentially facilitate greater viewer

appreciation of their aesthetic principles.

2.4.2 Interactive Engagement with Paintings

HCT has long been employed in design and research in traditional cultural domains. It
encompasses digital enhancement, exhibition aids, and interactive engagement. Some
research has examined how to use interactive technology to improve viewers’ experience of
traditional Chinese paintings, including through digital drawing, tangible touching, and other
methods. This section discusses case studies where digital tools were exploited to support
users’ digital drawings or where other forms of engagement were conducted via interactive

technology.

The Operation of Digital Tools
Many case studies have centred on the paint brush and canvas (the most important tools of

painting) and applied interactive technology; their main goal has been to provide users with a
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more realistic drawing experience. CoolPaint uses digital paint brushes with a prop-based
system to facilitate drawing on a table-top interface (Lang, Findlater and Shaver 2003). The
prototype allows users to directly interact with the surface of the screen using brushes with
different patterns or effects, drawn from Adobe Photoshop. Like CoolPaint, IntuPaint also
utilises electronic brushes, with a tangible interface to capture subtlety (Vandoren et al. 2008),
and offers realistic results that help professional artists to develop more elaborate work.
Furthermore, Vandoren and colleagues’ FluidPaint allows real wet brushes to interact with a
surface, thus getting even closer to the normal traditional method of painting (Vandoren et al.
2009). Unlike these two systems, MAI (MR-based Artistic Interactive) involves a mixed-
reality (MR) system that allows for the use of a digital brush to draw on physical objects (e.g.
plate; wood and human body) in the real world (Otsuki et al. 2010). To simulate live painting,
Park (2006) created digital canvases with real brushes to facilitate an authentic drawing
experience; his findings highlight the interaction of real ink brushes with a digital screen, and

his creation offers a tangible platform for users to experience line art in Chinese painting.

Figure 19. Selected artworks by research participants, made with IntuPaint (Vandoren et al.

2008).

All of the above systems’ target users were professional artists or users with a satisfactory
understanding of digital sketching applications (such as Adobe Illustrator). Users’ artwork in
research conducted by Vandoren (2008) and colleagues reflects their skill in employing the
brush and its direct impact on their experience (see Figure 19). I wondered whether
supporting amateurs without the skills to aesthetically appreciate or even create a drawing is a
potential direction for design made possible by enhancing users’ operation of digital tools. In
particular, current digital tools do not help users engage with elaborate paintings, which have

more complex colour assortments and compositions.
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Combining Painting with Other Artforms

Engaging with paintings is not limited by the functions of digital drawing tools; other studies
have focused on using interactive technology to integrate painting with other kinds of art
(such as music and calligraphy) to create a complete painting experience. For instance,
Melodic Brush creates a cross-modal musical system that combines Chinese ink-brush
calligraphy and music to give its users a novel auditory experience (Huang et al. 2012). The
system does not require users to be skilled at painting; they can combine their understanding
of art with their knowledge of painting and music to exercise creativity. However, users need
to understand the aesthetic meaning of a painting and traditional music. As the third theme of
their IAI (interactive art installation) project (Huang and Lioret 2013), Secrets to Depicting
Landscapes allows users to interact (i.e. puzzles mode) with different parts of a painting in
order to create their own piece of art. In the fourth theme, Listening to a Painting, projective
paintings are animated with different kinds of music to display the harmony of space and
time. The spatial atmosphere of the mountains are constructed by projective animation on an
acrylic screen. Users have more autonomy to engage with the paintings based on their own
understanding. According to Huang and colleagues (2012), Chinese ink painting does not
merely require imitation; rather, it involves conveying the painter’s thought and spirit. Thus,
the key goal of designing for engagement is to help users understand the culture and spirit
behind traditional paintings. Several other studies link drawing and music using cross-modal
mappings, thereby leading to the development of new art forms (Jo 2008; Yeom and Lee
2012; Kang, Gu and Gay 2013); according to this research, music and other kinds of art
fostered a sense of participation among users. For combination of alternative art forms to
effectively improve user participation, however, users need to have a basic understanding of
the art in question. Furthermore, drawing with brushes is not the only way of helping users to
experience a painting; for example, combining an element-based painting with interactive

technology could ensure the integrity of users’ artwork.

Most research has focused on delivering experiences to users with the same or similar cultural
backgrounds as the artworks and/or to users that may already have common knowledge of the
aesthetics of painting. To the best of my knowledge, no research has explored how to help
amateurs from different cultural backgrounds engage with traditional paintings from a
particular culture. For this reason, this Ph.D. research could survey cross-cultural viewers,

who are less likely to share aesthetic principles with each other.
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2.4.3 Summary

How potential users (visitors/viewers) interact with the interactive applications and systems
has already been extensively discussed by HCI researchers, and the actual environments of
the experiences have been expanded from museums and galleries to outdoor public spaces
(Lehn et al. 2003; Hornecker 2008; Giaccardi and Palen 2008; Wouters et al. 2016). In these
case studies, discovering the novel features of the interface, engaging more users to form a
collaborative experience, creating dialogue between different users, and enriching visitor
experiences of curated digital replicas are all embodied in the user experience of the systems;
however, the challenge articulated by vom Lehn et al. (2003): ‘How can systems be designed
to establish clearer links between interactives and the original artworks?’ has still did not been
adequately problematised. In the recent studies, the interaction between users and interfaces
occurred solely in the digital systems, with less of a focus on exploring how to encourage
users to extend their interest from systems to the heritage per se, as well as how to specifically
enhance the aesthetic appreciation of heritage (Heath and vom Lehn 2009). Therefore,
enhancing the aesthetic and cultural appreciation by encouraging the potential users to
experience the interactive applications and systems imperceptibly is a vital target of future

design studies.

Based on the findings described in 2.4.1 and 2.4.2, I summarise four aspects of enhancing
appreciation of and engagement with traditional Chinese paintings: (1) embody the
significance of the aesthetics in the appreciating; (2) offer simple operating experiences of
digital tools (i.e. brushes); (3) enhance the integrity of artworks; and (4) facilitate the

collaborative appreciation.

First, it is crucial to investigate ways to help potential users grasp the aesthetics of traditional
Chinese paintings before they appreciate the artwork, especially for users from different
cultural backgrounds. Deepening their aesthetic appreciation of traditional Chinese paintings

should not be neglected in the design process of the digital applications.

Second, recent case studies have not considered distinguishing user experience between
professional artists and amateurs (who are unskilled at painting). Plenty of studies have tried
to improve the authenticity of interactive equipment but have ignored ways to support
amateurs using digital equipment. In particular, if users are not well-skilled enough to use ink

brushes, their operation of digital tools will be restricted.
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Third, helping users create more complete artworks during their interactions with traditional
Chinese paintings is important. The integrity of users’ artwork directly affects their interest
and experience with an artistic tradition. It is vital to properly exploit interactive technology

to improve integrity, as well as to retain authenticity.

Last of all, the user experiences described in the case studies presented here reveal that users
did not collaborate or communicate with their peers. Interactions only took place between
users and systems; thus, the value of employing interactive systems to involve users in
participatory appreciation (whether by encouraging them to talk about art or to discuss their
understanding of it) will be one of the insights regarding design offered by this Ph.D.

research.

2.5 Interactive Technology in Traditional Chinese Puppetry

Chapter 2.5 investigates research on using interactive technology to enhance puppetry
performances and on appreciation of these performances, in order to derive insights for design
in the case studies. The goal is to reveal insights for potential application designs in Chapter

7.

2.5.1 Interactive Systems for Puppetry Performance

This section delves into some case studies on using interactive technology to support puppetry
performances. As early as 1998, motion capture systems were devised to transfer puppetry
gestures into a digital/virtual form (Sturman 1998). This created more possibilities for using
digital puppetry gestures to aid puppetry performances. Shin and colleagues explored
computer puppetry by capturing gestures and fully visualising them in real time; thus, tools
used to create animation extended the availability of puppetry gestures in the entertainment

industry, such as in performances broadcasted on television (Shin et al. 2010).

A number of interactive systems have been developed that enable users to create digital
puppets and puppetry roles. For instance, as early as 2002, PUPPET, an autonomous agent,
populated virtual environments to support children in exploring and creating the different
roles in a puppetry performance. This system lets children interact with digital puppets in a
virtual environment to understand the narrative and characters of a performance. The virtual
environment allows them effectively to physically interact with the characters (Marshall et al.
2002). In contrast to Marshall and colleagues, Cutout Animation adopted a video-based paper

tracking technology to create cut-out-style animations, rather than specific puppetry roles
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(Barnes et al. 2008). Users could make physical puppets by cutting them out of paper; their
movements were captured by an overhead camera and rendered into animation on the screen,
with the option to choose from different backgrounds. In 2011, a digital system called
Shadow Story integrated digital puppet-making and puppetry roles, providing children with
an interface that lets them employ their own gestures to perform stories (Lu et al. 2011). They

could also use a pen and tablet input to create digital shadow puppetry.

Numerous case studies on digital puppetry systems focus on puppetry performances (which I
will not review one by one here). The creation of digital and physical puppets and puppetry
roles has given users greater autonomy and the capacity to exercise their creativity (such as
learning about the characters or becoming familiar with puppetry performance); users then
have the opportunity to collaborate in order to experience different puppetry roles. Based on
the analysis of these studies, I summarised four features of current digital puppetry
performance: (1) oversimplified performances; (2) simplified puppetry characters; (2)

simplified gestures; and (4) cultural significance.

Oversimplified Performances

The puppetry performances in these studies have been excessively simplified by movement-
capturing and animation rendering. For instance, a study on Cutout Animation reported
limitations of the digital equipment (Barnes et al. 2008), whereby the system was unable to

capture all puppetry gestures or other fast movements, as Barnes and colleagues mentioned:

Unfortunately, our system is not capable of handling every puppet or action a user
may wish to animate ... puppets cannot be moved too quickly, as the Kanade-Lucas-
Tomasi (KLT) algorithm assumes that the optical flow between frames is well

approximated by small displacements without rotation.

Users thus do not have the chance to experience authentic historic puppetry performances,
which include complex operatic gestures, and current interactive technology could mislead

users to an oversimplified understanding of puppetry performance.

Simplified Puppetry Characters
In the third case study, of shadow stories (Lu et al. 2011), the interactive interface of the
puppetry characters — which simplified the characters of traditional shadow puppetry — only

offered a simple digital pen and basic colours for users to create the characters. Figure 20

53



shows clearly that the users’ characters lacked the basic elements of traditional puppetry; thus,
it is crucial to provide users with a more accurate understanding of the characters. Developing
ways of using interactive technology to enhance the creation of shadow puppets could be a

direction for future design.
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Figure 20. Interface of the ‘design’ mode for creating characters (Lu et al. 2011).

Simplified Gestures

As noted above, gestural performance was incompletely captured or simplified by the digital
systems (Kim et al. 2004; Zhao 2019a). System interactions in user engagement and the actual
operation of the puppets are visibly divergent, but prior research has not deeply explored the
implications. For instance, the Shadow Story system offers users handheld sensors to conduct
gestural interactions rather than letting them have physical interactions with shadow puppets.
Although Wan and colleagues exploited a Kinect-based system to support users in personally
manipulating shadow characters with their own gestures (Wan et al. 2015), those gestures still
differed greatly from the gestures of traditional shadow play. Furthermore, while Liang and
colleagues developed a hand-gesture-based interaction and animation data repository to
generate interactive animations using shadow play (Liang et al. 2016), the gestures were only

classified by the roles of the shadow play, and the users were not invited to aspire to and did
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not have chance to take part in real shadow play, as the gesture-based interactions were

simplified to fit with the game experience.

Cultural Significance

Last, cultural appreciation (e.g. the cultural meaning of gestures and stories) of puppetry is
not well supported by technology, as most prior research is entertainment oriented. For
instance, current digital systems do not portray traditional Chinese puppetry as part of ICH
(Xu and Xin 2007) in the sense of helping users learn about the relevant history and customs
by experiencing a digital puppetry performance. However, Lu and colleagues (2011) tried to
work with professional traditional Chinese shadow puppeteers in order to classify the
characters as elements to be used in a digital system. This collaboration resulted in a series of
traditional cultural characters as available design elements for the digital system; however, for
the puppetry gestures, no relevant identification work was carried out. Thus, conducting
fieldwork with professional puppeteers to gather puppetry gestures or other elements from
traditional puppetry can provide a cultural reference for the design phase of this Ph.D.

research.

2.5.2 Interactive Technology for Puppetry Appreciation

This section focuses on some interactive digital systems intended to support the appreciation
and understanding of puppetry. Current research has mainly adopted emotional
expression/involvement and storytelling as methods to facilitate understanding and

appreciation.

Emotional Expression

As early as 1978, Dolby mentioned that audiences’ emotional expression could act as one of
the main entry-points to improve their appreciation of traditional Chinese puppetry. Bai and
colleagues (2015) designed an interactive prototype called Fing Augmented Reality (AR),
which aimed to enhance children’s complex cognitive and social development. Through a
series of puppetry games, children acted out their emotions, beliefs, and desires, and
interpreted the roles based on their experience with the game. In this project, AR was
exploited to help children understand the emotions of the puppetry characters during the
game. Another, similar project is called emoPuppet; it is an interactive digital-physical puppet
that helps children to clearly express and understand emotions (Martinez 2014). Using a
smartphone application, children observe and appreciate simple puppetry characters to learn

about facial expressions. They were engaged effectively in the experience and developed a
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basic understanding of puppetry, and the interactive technology also improved their creativity
and social skills. Shi and colleagues adopted characteristics of Chinese folk culture to design
a digital shadow puppet and developed an interactive system that exploited Kinect-based
interactions and sensors to capture children’s movements, the goal being to help them express
their emotions with shadow puppets (Shi et al. 2013). Their assessment showed that the
system helped children develop a fundamental understanding of shadow puppetry.

However, in these studies, emotional expressions and experiences did not integrate the

features of puppetry characters or specific classical stories. In other words, users’ emotional
expressions were disjointed from the puppetry itself; the characters and enjoyment were not
embodied. Therefore, oversimplified gestures and basic emotional expressions seem to have

limited the cultural appreciation of puppetry shows in such cases.

A potential direction for design in this Ph.D. research is thus how to systematically display
highly complex gestures in an interactive system to create a richer experience for users. In
addition, while using emotions to enhance children’s puppetry appreciation is worthwhile, a
large number of audiences of traditional Chinese puppet shows are adults; hence, there is an
opportunity to explore how puppet gestures support deeper cultural appreciation among adult
audiences as well. Traditional Chinese puppetry is a sort of ritual activity that originated in
Chinese agricultural society (Proschan 1981), most Chinese puppetry describes folktales.
Therefore, I believe it is necessary to explore how to use emotional expressions to engage
these audiences in order to help them appreciate the cultural significance of traditional

Chinese puppetry.

Digital Storytelling

Some research has focused on using storytelling with digital animation to boost appreciation
of traditional puppetry. For instance, based on the photon mapping method (Jensen 2001),
Zhu and colleagues developed a prototype that turned traditional shadow plays into electronic
forms that provided the audience with immersive stories (Zhu et al. 2003). They offered
delicate lighting effects and realistic martial arts sequences to reproduce the classical Chinese
folk story The Butterfly Lovers. However, the digital animation only focused on reproduction,
and the subtle meanings of the shadow play gestures were not well explained. The
background, dialogue and traditional music of this story were not included at all, missing an
opportunity to support users’ appreciation. Another shadow play animation system exploited

the Rapidly-exploring Random Trees—Connect algorithm to capture the characteristics of
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motion from traditional Chinese shadow play, and depicted the resulting ‘emulational’
animation for audiences (Hsu and Li 2005a; Hsu and Li 2005b). The animation system
recreates realistic shadow character movements and provides an aesthetically pleasing
environment. Although Hsu and Li further explored how to use delicate animation to develop
an original story, their research only centred on delivering experiences to users with the same

or similar cultural backgrounds, or those who already appreciated the aesthetics of the

puppetry.

Indeed, prior research in general has failed to investigate how to narrate traditional Chinese
shadow puppetry stories to audiences from different cultural backgrounds. Using interactive
technology in storytelling to enhance its appreciation by cross-cultural audiences from a
perspective should be explored (Hickey 2012). Furthermore, the cultural relevance of
puppetry narratives and the in-depth meaning of puppetry gestures need to be effectively
interpreted for audiences (Giaccardi 2011; Hawkins et al. 2011). Although expressing
emotions through interactive technology is a valuable way of increasing audiences’
appreciation of puppetry, there are other important opportunities for interactive technology to
help audiences bridge cultural differences that have not been deeply examined. These include
digital systems that use gestures to enhance cross-cultural audiences’ appreciation of puppetry

and its deeper relationship with Chinese culture.

2.5.3 The Digital Archive of Heritage and Motion Capture

Both tangible and intangible heritage possess vital cultural and historical significance, and
initially, the digital archive is designed to help people objectively understand history and
preserve the data of heritage for long-term use (Baker and Cantillon 2020; Brusaporci 2020a;
Krdl and Hernik 2020). The types of data in the digital archive of heritage include texts,
databases, still and moving images, audio, graphics, software, web pages and others among a
wide and growing range of formats. At the same time, the digital archive also provides
multiple possibilities for changing and exploring people's access to and experience of
heritage. Narrativity, as one of the new attributes of the digital archive, may potentially

facilitate the sustainability of digital projects and further engage visitors (Brusaporci 2020b).

Furthermore, digital documentation has achieved significant technical advances, such as laser
scanning, stereographic photography, photogrammetry, and motion capture. The gigapixel
resolution camera with 360-degree panoramic and 720-degree spherical imaging has

tremendously improved motion capture. One example is the Kung Fu archive (Shaw and
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Kenderdine 2016; Hincks 2017), which adopted a ‘prosthetic’ technique to utilise infrared
cameras to track and collect the reflective traces from the movements of the kung fu
performers (see Figure 21). A motion-data archive has also been built based on these captured

motions to provide the digital contents for immersive and interactive systems.

Figure 21. The capturing of Kung Fu motion from the Hong Kong Martial Arts Living
Archive (Shaw and Kenderdine 2016).

The above-mentioned case study offered a feasible design scheme (motion-data archive) and
technique (motion capture-prosthetic), to a certain extent. The motion capture could
potentially collect movements and provide extensive data to safeguard movement-based and
craftsmanship-based ICH. Moreover, the design scheme of the motion-data archive could also
offer abundant content for interactive systems and equipment. This potentially engages the
visitors with opportunities for further experiences and interaction with the movement and skill
of ICH. However, in the case of traditional Chinese puppetry, there are several technical

challenges and limitations worth discussing:

(1) Common traditional Chinese puppetry, such as staff-head puppets, string-/wire-hung
puppets and shadow plays utilise plenty of cotton thread, iron wires, wooden sticks, as
well as the combination of shadow lighting. And the physical movements of
puppeteers when they are performing are very subtle, sometimes consisting of just
finger gestures. The existing technologies, such as motion capture in the Kung Fu
project, may struggle to capture the subtleties. For instance, in Figure 22 (Shaw and
Kenderdine 2016; Hincks 2017), the subtleties of gestures in the performances were

not embodied in the traces of the movements.
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One of the main gpjectives of this exhibition and,
more specifically, of the Institute.6f Digital Humanities is memory,

Figure 22. Selected photo from the Kung Fu Visualization (Shaw and Kenderdine 2016).

(2) One significant feature and part of the true essence of Kung Fu is the classical
imitation routine; however, traditional Chinese puppetry is based on puppets
simulating human behaviour and sometimes exaggerating the human being’s
movements. Thus, capturing the movements of a traditional Chinese puppet in the
form of digital traces or animating the puppet to interact with visitors could potentially
constitute cultural appropriation and put ICH at risk. Furthermore, using the cotton
thread, iron wires, and wooden sticks to interact with the puppet involves a unique
performance method that imitates human movement without replicating it. In other
words, the gestures and movements of traditional Chinese puppets that are replicated
as other images or animations will potentially cause the visitors to misunderstand
traditional Chinese puppetry, which might eventually break the authenticity of the art
form (Smith 2006) and hamper the safeguarding of ICH.

(3) Another challenge worth considering is how to re-utilise the extant linear and non-
linear video resources of traditional Chinese puppetry. Safeguarding traditional
Chinese puppetry has gone on for more 30 years (Chen and Clark 2010), but there are
extensive existing video-based resources that have not been fully utilised. Using these
resources with interactive technology to support the appreciation and experience of

traditional Chinese puppetry is a possibility that needs to be explored.
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2.5.4 Summary

I reviewed different research projects that used interactive technology to enhance the
performance and appreciation of puppetry. Current studies have effectively supported users in
experiencing puppetry briefly, and traditional puppetry has also been utilised to convey
culture to engage users in game entertainment or social learning. However, the following
points need to be considered:

(1) Traditional puppetry performances (e.g. gestures, movements) are oversimplified
in interactive systems, which may lead users to have an incomplete understanding
of traditional Chinese puppetry. Maintaining originality is necessary in the design
phase.

(2) In most of the case studies, children were the main target audience. Yet in
traditional Chinese puppetry, a large number of audiences are adults. Thus, it is
crucial to explore how to use interactive technology in order to design a way for
adults to appreciate this art form.

(3) Based on the findings from the point above, it is also necessary to determine ways
to support adult audiences in grasping the cultural significance and folk customs of
traditional Chinese puppetry. However, cultural significance is not embodied in
current digital systems.

(4) No particular case study has focused on supporting cross-cultural users in
appreciating and experiencing traditional Chinese puppetry. One of this study’s
main research goals is to investigate ways to use emotional expressions, digital
storytelling and other methods in conjunction with interactive technology to help

cross-cultural users understand traditional Chinese puppetry.

2.6 Gesture Technology

Gestures are the cultural essence of traditional Chinese painting and puppetry, and gesture-
based interactions are the main method that has been utilised to help audiences experience
these two different cultural aspects. Thus, I now analyse some case studies on gesture-based

interactions and expressions to explore insights into potential designs.

2.6.1 Gesture-Based Interactions

Gesture-based interactions have been widely realised in different areas, breaking down
barriers between users, devices (such as gloves and trackers) (Efron 1941; Khoshelham and
Elberink 2012; Dias et al. 2014), and image-processing or detection techniques (Zhao et al.

2006; Grigoriou et al. 2010). Typical examples of gesture-based interactions can be found in
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both the digital arts and technological applications (Van den Hoven and Mazalek 2011).
Furthermore, gesture-based interactions are embodied in support for users’ operation of
interfaces or systems; for instance, some studies have investigated the use of simple gestures
and audio-only feedback to control music playback in devices (Pirhonen et al. 2006), head
gestures to operate auditory menus (Brewster et al. 1991), and gestures to rotate a physical
pen and determine how a user may grip it to improve flexibility and control (Song et al.

2011).

Some applications have aided user operations grounded in gesture-based interactions, such as
GestureTek’s interfaces and visual conducting interfaces (Segen et al. 2000). The applications
can accurately execute operational commands given by users; however, the interactions are
limited to few a gestures controlled by a fairly small number of simple operations;
furthermore, users’ autonomous experiences are limited to a library of standard gestures. In
addition to tangible and wearable technologies (Harris et al. 1989; Tikander 2009), another
type of technology does not require either a wearable device or specific markers to interact
with a system, and is designed according to the ‘come as you are’ principle (Wachs et al.
2011; Dover et al. 2016). Some of these devices, such as the Xbox Kinect, Leap Motion and
Myo Armband, have become very popular and are frequently utilised by researchers. For
instance, an optical motion-capture device based on a Web3D platform was developed to
support user interactions with animated dancers (Magnenat-Thalmann et al. 2018); another
study used the Wii Remote or Sony PS Move to animate different objects on a screen through
gestures (Vaucelle and Ishii 2008). In these case studies, the gestures successfully expressed
and aided animatic movements; however, the movements were limited by the nature of the
animated characters, which did not provide the users with a creative engagement to express
their own emotions or stories. Therefore, my goal is to explore how to employ gesture-based

interactions to facilitate creative experiences.

2.6.2 Gesture-Based Expressions and Creations

The application domains of gesture-based interaction have become quite many, broad, and
complex, regardless of whether the interaction involves touch or is touchless. Some studies
have examined creative expression with gesture-based interactive technology, especially in
digital art and related cultural industries (Zhao et al. 2007; Vandoren et al. 2009); other
studies have used multi-touch pens and digital brushes to augment gesture-based interaction.
A comparative report on a the ‘five-mode switching technique’ concluded that clicking a

mechanical button on a digital stylus is not the optimal solution (Li et al. 2005). Various other
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projects have proposed the idea of finger touch gestures to enhance art creation; for example,
some studies have investigated pen rolling and shaking as a type of interaction (Suzuki et al.
2007). Furthermore, some projects have demonstrated that grip can be leveraged as a medium
allow a user to interact with a digital device (Taylor and Bove 2009; Wimmer and Boring
2009); however, operation requirements were high for naive users who did not possess any
painting skills, and therefore the completeness of these users’ experiences was relatively low.
Meanwhile, tangible technology — which is often based on embodied interfaces for use in
artistic exhibits (Valdes et al. 2014) — has been designed, integrated into smartphones and
tablet devices, and incorporated into AR applications in order to explore the intuitiveness of
gesture-based expressions (Lagerstam et al. 2012). Given the outcomes of the
abovementioned studies, users’ gesture-based expressions were viewed in my design process
as affiliated functions in the interactive experience. I suppose that the main design targets
could involve gesture-based operation or learning, without emphasising creativity directly, as
during the experience, the availability of only stereotypical gestures was what limited users’
artistic expression and creativity. For these reasons, support for users’ self-expression and
enhancing their artistic creativity needs to be considered in the design process of the case

studies.
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Chapter 3. Methodology

3.1 Introduction
I structured the methodology of this Ph.D. research in order to answer two main questions:
(1) What barriers do cross-cultural viewers/audiences face in appreciating Chinese
painting and puppetry?
(2) How can interactive technology help cross-cultural audiences understand Chinese
intangible cultural heritage?
The results of the investigation into these questions are addressed respectively in Chapters 4,
5, 6 and 7. This chapter looks in detail at the methods used in each case study (see Figure 23).
In addition to this introduction, the chapter is broken down into two sections. The second
section introduces a theoretical basis for the practical design work (see Chapters 4, 5, 6 and
7), to explore the element-based deconstruction and classification of traditional Chinese
painting and puppetry. In the third part, I provide a detailed description of the methodologies
adopted in the fieldwork, design, and evaluation study in Chapters 4, 5, 6 and 7.

Text analysis
Archival research
Ethnography

Research through design:
Aesthetic experience:
Design ethnography :
Experience-centred design:
Co-design:

Figure 23. Methodology review.

From an interdisciplinary perspective, this chapter is mainly meant to offer the theoretical
foundation to support me in conducting the heritage studies and two case studies, as well as
reflect upon the design portion of the entire research process to explore how to design
interactive technology to support the cross-cultural appreciation of ICH (see Figure 24). In
section 3.2 Research Methods in Heritage Studies, I discuss text analysis, archival research
and ethnography. These three methods are frequently adopted in heritage studies. They help

me grasp the historical origin, background, subject classification, and other information
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related to aesthetics literature on traditional Chinese painting and puppetry. In other words,
these three methods offer me a way as a heritage researcher to further understand ICH's
significance. Based on a multi-disciplinary perspective, the Research Method in Case Studies
(in section 3.3) reflects five methods (i.e. Research through Design; Approaches for Aesthetic
Experience; Design Ethnography; Experience-centred Design; Co-design) that provide a
theoretical basis for the practical design work in Chapters 4, 5, 6 and 7. To be more specific,
Approaches for Aesthetic Experience helps me understand the viewers’ aesthetic appreciation
and experience of traditional Chinese painting in which aims to promote cultural appreciation
in the Cultural Appreciation study in Chapter 4. In the two case studies, Design Ethnography
allows me to have a sense of being part of the non-Chinese audience so as to potentially
eliminate my own worldview/cultural background. It has also been employed to collect data
from the professionals and stakeholders of two artforms to explore the design concepts and
insights that support cross-cultural appreciation. Experience-centred Design is utilised as a
technique to obtain deep and targeted understanding of the audiences’/viewers’ user
experiences of the interactive application in Chapters 5 and 7. Co-design is specifically
adopted to support me in conducting a series of co-design activities in Chapter 7. This method
helps me easily follow the perspectives of the professionals and probe the subtle design
details of their communication and interactions during the co-design activities. Last but not
least, Research through Design is utilised as a speculative method to conduct a series of
practise-led case studies in Chapters 4, 5, 6 and 7, which helps me reflect on the design
process model of the entire research process and deconstruct cultural elements to enhance

cross-cultural appreciation of Chinese ICH.

- Design ethnography

+ Ethnography

Figure 24. Different methods from an interdisciplinary perspective.
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3.2 Research Methods in Heritage Studies

In this section I discuss the methods that have been traditionally used in heritage studies.
Since the 1980s, heritage studies have become a well-defined, independent research area
(Serensen and Carman 2009). Text analysis and archival research are frequently used
techniques to grasp the essence of past occurrences and to trace the changing meanings of
heritage (Soderland 2009). In particular, they are used to analyse relevant historical records
and archives to aid the introduction of traditional Chinese painting and puppetry (see Sections
4.2 & 7.2) and foster cultural and aesthetic appreciation of these art forms among cross-
cultural interviewees (see Section 4.2); in this study, these methods were also used in the
fieldwork, to analyse the data from the interviews with professionals and stakeholders (see

Section 6.2).

The Convention for the Safeguarding of the Intangible Cultural Heritage (2003), established
by the United Nations Educational, Scientific and Cultural Organisation (UNESCO),
highlights the importance of community production, safeguarding, maintenance, and re-
creation of ICH, as well as the rise of heritage-from-below practices. Hence, the research
focus of ICH has transferred from specific cultural products to excavating the wealth of
knowledge and skills held by artists and local communities (Giglitto 2017). Some scholars
have adopted investigative techniques from other realms, such as sociology, psychology, art
and anthropology, to support their research on ICH. Ethnography is a primary social—
anthropological approach that is frequently employed in combination with in-depth
interviews, workshops, or other techniques to examine the significance of traditional ICH
(Palmer 2009). Some scholars believe that ethnography is the study of heritage (Travis and
Hodgson 2019). This method originates in the late 19th century, when academics ventured out
into colonies to study cultures, human behaviour, and social relations (Van Dijk 2011). As a
social science research approach, ethnography integrates observation, up-close/personal
experiences, and sometimes direct participation. Ethnography uses three kinds of data
collection: (1) interviews, (2) observations, and (3) documents; each produces a different data

type: (1) quotations, (2) descriptions, and (3) excerpts of documents (Mabson et al. 2016).

For this Ph.D. research, the purpose of ethnography is to grasp the artists’ point of view and
vision of their world (Malinowski 2005), as well as to help me understand the bigger picture
of traditional ICH. Specifically, I used ethnography in the fieldwork to gain familiarity with
the performance of traditional Chinese puppetry, as well as to become involved with the

puppetry lectures and the performing experiences outside China of professionals and
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stakeholders. The method of the fieldwork, in Section 6.2, explains how I used ethnography to
conduct the fieldworks and interviews and how I collected the data. Meanwhile, the extensive
partnering of interviews and video-/audio-recordings is also a supportive technique to make

use of features of traditional Chinese puppetry to overcome barriers to its appreciation.

3.3 Research Method in Case Studies

This section provides a detailed description of the methodologies adopted in the two case
studies (Chapters 4, 5, 6 and 7), which includes research through design (RtD) to form the
theoretical basis; aesthetic experience approaches and design ethnography for use in the
fieldwork; as well as experience-centred design (ECD) for design and evaluation studies and

co-design for exploring the future design studies.

3.3.1 Research Through Design (RtD)
Research about design by engaging in that very activity has become widely recognised and
utilised in the field of HCI and interaction design. Frayling (1993) provided an interpretation
in ‘Research through Art and Design’: ‘research where the end product is an artefact — where
the thinking is, so to speak, embodied in the artefact, where the goal is not primarily
communicable knowledge in the sense of verbal communication, but in the sense of visual or
iconic or imagistic communication’. In short, the process of making artefacts or designing
systems should all be regarded as various outcomes of design research. Frayling generalises
three aspects of this method:

(1) Materials research: Exploring the possibility of material projects.

(2) Development work: Exploiting a piece of new technology that no one has

considered previously.

(3) Action research: Recording the design process of a practical experiment and

contextualising the subsequent report.
From the perspective of HCI, Zimmerman (2007) and Gaver (2012) identified their works as
‘research through design’ (RtD). Zimmerman, Stolterman, and Forlizzi (2010) defined RtD
as ‘a research approach that employs methods and processes from design practice [sic] as a
legitimate method of inquiry’. Zimmerman and his colleagues further explained that RtD
satisfies the following characteristics:

(1) As prototypes, the created artefacts should include potential design insights and

usability of new materials.

(2) The design insights offer guidelines and sensitising frameworks to the design

research community.
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(3) The main goal of all of documented projects is to achieve multidisciplinary

outreach.

Pierce (2014) proposed the following three common categories of forms and functions of
design research artifacts: operational design prototypes and products, conceptual and material
design studies and experiments, and design proposals. Furthermore, RtD has been frequently
adopted as a constructive design research method for reflecting on design processes and
rationales, supporting deployment in the end-user study, designing and forming conceptional
theories, proposing and advocating design agendas, and displaying produced forms

(Stolterman 2008; Nelson and Stolterman 2012).

From HCI to the digital heritage sector specifically, RtD is utilised as a methodology to place
the heritage value as research and digital technology as design, to potentially support digital
heritage researchers to examine disparities and ambivalent conditions found in digital heritage
(Aydin and Schnabel 2015). Endemic to digital heritage, disparities of applications are
attractive problems to seek creative design solutions for (Rahaman and Tan 2011). More
importantly, RtD offers the potential to preserve the authenticity of heritage in a digital
environment and facilitate new insights through design practice for complex and future-
oriented issues in digital heritage (Lowenthal 1999; Peirce and Putnam 2014; Vannucci et al.
2019). Conducting design to have a better understanding of design research is one feature of
RtD; thus, the achievement or potential contribution of the research project is from the
designer’s reflection before, during and after the design of the design process, as well as

within the resulting design artefacts themselves (Bowers 2012).

In summary, this Ph.D. research utilises this approach to conduct a series of practise-led case
studies in order to understand how cross-cultural viewers/audiences engage with ICH. More
importantly, support me in reflecting the design process model of the entire research process
(for instance, from 4.2 Cultural Appreciation Study to 5.2 Study on Transferable Design
Elements to 5.3 Interactive Design Study) to explore how to design interactive technology to
support cross-cultural appreciation of ICH, and also maintain the authenticity of ICH during
the experience (Schnabel and Aydin 2015). The expected contribution of the design study not
only seeks using the specific interactive technology as a strategy, but also directly revealing
design considerations and opportunities for enhancing cross-cultural appreciation of ICH.
This Ph.D. utilises this approach to conduct a series of practise-led case studies in order to

understand how cross-cultural viewers/audiences engage with ICH. As an overarching
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technique, RtD pursues several ends within this research. Fundamentally, RtD offers a mode
of generative inquiry: to conduct heuristic work; to review existing research with a critical
eye; and to seek the possibilities and design insights of the cross-cultural appreciation of
Chinese ICH. Furthermore, RtD provides an efficient theoretical foundation and framework
for linking various research methods in a coherent manner in order to contribute to research
questions. Thus, the contribution of this Ph.D. is not merely based on the evaluation of two
interactive applications; rather, fieldwork that engaged with ICH stakeholders and cross-
cultural viewers/audiences is also part of the holistic design process. The findings from the
fieldwork also formed the design insights, which are reflected in the prototype design. In
addition, the understanding of deconstructing cultural elements (see Section 8.5) is based on a
review of the entire design process. As an overarching tool, RtD offers a comprehensive

perspective to integrate diversified research methods from multiple disciplines.

3.3.2 Approaches for Aesthetic Experience

The study adopts a series of methods as a theoretical foundation to understand the viewers’
aesthetic appreciation and experience of traditional Chinese painting, as well as to reflect the
content of the workshop and questionnaire, in Study 1: Cultural Appreciation (Chapter 4).
What is aesthetic experience? There are various conceptions or definitions of aesthetic
experience from different perspectives. Cupchik and Winston (1996) offered a general
definition from the psychology of art. They believed that aesthetic experience is a sort of
psycholinguistic activity in which people give their attention to a specific object and also
suppress all other objects, events and concerns. Markovic (2010) believed this is an
exceptional state of mind in which people could obtain an exceptional emotional experience
and psychologically feel themselves integrating into the objects. Similarly, inspired by the
relationship of subject-object, Ognjenovi¢ (1997) articulated aesthetic experience as a sort of
interaction in which the exclusive object dramatically interacts with the subject and other
objects and events are neglected. Maslow (1968) described aesthetic experience as peak
experience that can make people become literally disoriented in time and space when they
fully concentrate on specific objects. Apter (1984) further added that, generally, the aesthetic
experience is more focused on the activities or objects pe se, but when people have an
aesthetic experience, they do not have a distinctive goal or purpose. The art museum educator
Patterson B. Williams expounded his understanding of the aesthetic experience in museum
settings. He assumed that every viewer has an individual understanding of the significance or
value of the museum experience, and that the personal emotion aroused by artwork or

artefacts can be a kind of aesthetic experience (Williams 1984). The production of artwork
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concretises the artist’s personal emotions and values, as well as the historical background and
symbolic significance of the era in which it was created. Thus, whether the audience/viewer
has or acquires enough traditional and cross-cultural knowledge to understand history and
symbols across societies and time periods could be a potential determinant of their aesthetic
experience (Vivas 1937). In fact, however, Williams’s experience with museum visitors
indicated that most of them feel confused or embarrassed because they do not know how to
appreciate the artwork in front of them. Therefore, this kind of experience also offers a
challenge, which is how to enhance one’s appreciation with a series of meaningful activities
and relieve anxiety (Csikszentmihalyi and Hermanson 1995). It is worth mentioning that
normal viewers (who are not trained in visual art) are more likely to obtain pleasure or joy
from their appreciation. Furthermore, Cupchik and Gebotys (1988) and Winston and Cupchik
(1992) believed the appreciation of artwork has substantial differences between trained and
untrained viewers. In other words, the appreciation of normal/untrained viewers can be
potentially enhanced by giving them a joyful experience. Lankford (2002) also believed that
the aesthetic experience could be enhanced or trained, like any other skill: ‘People may be
born with the capacity to contemplate, but that “skill of contemplation” must be developed,
just as any other skill needs considerable honing before a level approaching expertise can be

attained’.

Markovic (2008) referred to the tentative three-component model (i.e. evaluating emotional
response, enhancement of early visual processing, decision-making) from Nadal et al. (2008),
which was designed to integrate emotional and cognitive processes into aesthetic experience.
Markovic adopted 9 descriptors of aesthetic experience (i.e. fascinating, irresistible, unique,
eternal, profound, exceptional, universal, unspeakable, and I would like to have this painting)
and 22 descriptors of the emotional content (i.e. cheerful, sad, appealing, disgusting, angry,
scary, surprising, anticipating, delightful, hateful, awing, erotic, proud, timid, trustful,
disappointing, tragic, humorous, lovely, charming, jealous, pitiful) to gain a better
understanding of the relationship between aesthetic experience and other affective qualities
experienced during the appreciation. This Ph.D. research explores how to learn about cross-
cultural appreciation of traditional Chinese painting rather than specifically focusing on
discussing the general relationship between aesthetic experience and the elementary affective
tone. Differing from the theoretical framework for basic cognitive functioning mentioned
above, some psychologists provided another modern, psychological version of the
philosophical perspective of disinterest in which they believed the aesthetic experience should

be distinguished to the everyday experience (Beardsley 1982; Csikszentmihalyi 1990).

69



Therefore, to obtain a further understanding of the constituents of aesthetic experience, I refer
to the five attributes of an aesthetic experience from Beardsley (1982):

(1) Object focus: The viewers spontaneously invest their attention in the art;

(2) A4 sense of freedom: The viewers feel free while engaging with the art, but differ in

terms of their daily observation;

(3) A4 detached affect: The viewers’ experience is not taken literally, and the viewers

like to reflect on their aesthetic appreciation of the art;

(4) Active discovery: The viewers gain visual stimulation and have an enjoyable

experience; and

(5) Wholeness: The viewers obtain a sense of integration and self-identity from the

experience.
Cupchik et al. (2009) believed Beardsley’s theory as a distinct process is the most fully
developed concept of aesthetic experience. Following Beardsley, a study by Levi and Smith
(1991) highlighted that while only the first attribute is necessary per se for aesthetic
appreciation, at least four of them must be present. Based on the interviews with museum
professionals and other relevant stakeholders on their thoughts about aesthetic occurrences,
Csikszentmihalyi (1990) developed the theory of optimal experience, also known as ‘flow’
experience, which integrates knowledge, memory, emotion, sensation, and perception . This
theory also borrowed directly from philosophy and referred to several attributes of an
aesthetic experience from Beardsley (1982). In this theory, the aesthetic experience was
informed by several aspects (i.e. perception, emotion, intellect and communication) from a
multidimensional perspective; this theory also identified the critical role of the process of
discovery in the appreciation of artworks. Csikszentmihalyi developed questionnaires based
on his four dimensions of the aesthetic experience through open-ended discussion with
professionals and stakeholders. He also emphasised that subjective interpretation is key in
understanding the aesthetic experience, explaining that art museum visitors (for example)
have more expectations in terms of opportunities to embed their personal thoughts or
emotions into the artwork, however, such expectations also entail that visitors themselves
need to have a greater understanding of cultural and historical context, which should be
presented to them. Csikszentmihalyi also mentions that ‘aesthetic experience is a species of
the genus optimal experience’, in which the visitors detach from the world around them and
often lose track of time. Lankford (2002) commented that flow experience stresses holistic
engagement and thus is more suitable for a global cultural experience. In my study on cultural
appreciation (see Section 4.2), I adopted Beardsley ‘s five criteria (1982) and flow experience

(Csikszentmihalyi and Robinson 1990) as theoretical references to design the workshop and
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questionnaire. It is noticeable, however, that both Beardsley’s and Csikszentmihalyi’s
research targets were museum stakeholders and visitors, whereas this study aims to promote
cultural appreciation (see Section 4.2) using these two methods to focus more on integrating

the reflections of cross-cultural viewers.

3.3.3 Design Ethnography

As one of the main methodologies from anthropology, ethnography is often employed to
understand cultures and folk customs—rooted in and reproducing how people live—in
cultural studies. The purpose of using design ethnography in particular is to obtain design
insights; Rothstein (2010) comments that ‘design ethnographic research produces better
results not only because it puts designers in touch with users, but also because it encourages

open-ended thinking that results in more innovative solutions’.

Thus, unlike traditional ethnography, design ethnography integrates design and ethnography
to form a specific method that transfers users’ perceptions into design insights. As Genzuk
(2003) explains, ‘the key aspect of adopting ethnographic practice in design is to ultimately
understand more of the user’s perception of the object, environment, system, or service the
user is engaged with’. The timescale of design ethnography is normally limited to only a few
days (or an even shorter period of time). Traditional ethnographers more intend to engage
with societies and become a part of them; meanwhile, design ethnographers are more focused
on observing and interviewing people from outside. Design ethnography does not require
researchers to collect and build an enormous dataset, but only to create a ‘just enough’
analysis to test risky assumptions (Travis and Hodgson 2019). Blomberg (1993) suggests that
actively participating in fieldwork will help designers formulate an explicit goal for the design
process that will make users’ behaviour and experiences more relevant to the design itself.
Blomberg also states that designers should bring their knowledge of design strategies and
methods to collaboration within fieldwork: ‘User partnership in developing and evaluating the
technology in relation to current and imagined work activities should be aided by designer
participation’. In addition, the understanding and findings of design ethnography can
potentially be reflected in design artefacts even if they cannot be embodied in written

statements.

In the Puppetry Research Conference (see Section 6.2), this study employs de