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Figure 1: We conducted a workshop where participants engaged in making Hairy Monkeys with digital technologies. The 
picture shows the work of P1, called the Mystery Box of Hairy Monkey. 

ABSTRACT 
Digital technologies can conduct an important role in preserving 
intangible cultural heritage (ICH). Nonetheless, existing work tends 
to be limited to digital storage, presentation, dissemination, and ed-
ucation, with comparatively little concentrating on production and 
reproduction of the craft, the key to revitalizing ICH. In this paper, 
we explore digital making as an approach for both the inheritance 
and innovation of ICH handicrafts. Taking Hairy Monkey crafts-
manship as an instance, we conducted a workshop with 15 groups 
of makers, teaching them the traditional Hairy Monkey craft and 
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subsequently enabling them to create innovative works with digi-
tal technologies in their own time. As revealed by our interviews 
with these participants, ICH brings cultural inspiration to digital 
making, and digital making rejuvenates ICH through innovative art 
forms and its positive infuence on participants. As demonstrated 
in this paper, digital technologies can be deeply integrated with 
ICH through making to revitalize ICH from the core through living 
transmission. 
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1 INTRODUCTION 
intangible cultural heritage (ICH) includes traditions and living 
expressions inherited from our ancestors and passed on to our de-
scendants, such as oral traditions, performing arts, social practices, 
rituals, festive events, knowledge and practices concerning nature 
and the universe, as well as knowledge and skills to produce tra-
ditional crafts [17]1. In some sense, ICH is not only the “living” 
carrier, “living” specimen, “living” memory of the nation’s cultural 
symbols and aesthetic habits [60], but also the common wealth of 
human beings. In modern times, the worsening erosion of national 
and regional ICH has captured increasingly extensive attention 
from academia, non-proft organizations, and governments, which 
entails greater eforts to preserve ICH [45]. 

Nowadays, digital technologies have become important means 
to preserve ICH. Extensive work has been explored to use digital 
technologies for the documentation, presentation, dissemination 
and education with regard to ICH [27, 41, 43, 45, 59, 70]. Nonethe-
less, comparatively little work fxes its attention on how digital 
technologies can be used, not simply for cultural preservation by 
transforming ICH to digital forms, but also to enliven ICH handi-
crafts in the manner of production and reproduction–a sort of "liv-
ing transmission" [24, 60]. Living transmission means that through 
people’s ongoing creative practice, ICH can progress with the cur-
rent cultural and social environment to actualize the inheritance of 
tradition while advancing with the times. Live transmission, rather 
than the preservation of material products, is considered to be the 
optimal measure to protect ICH [60], for the reason that ICH can 
be revitalized through people’s continuous practice, inheritance, 
and innovation in modern daily life [71]. 

In this paper, we consider digital making as an approach to en-
liven ICH handicrafts, concentrating on Chinese Hairy Monkey 
craftsmanship as a particular case. Digital making refers to hands-
on practice with digital technologies, either in the making process 
or infused into the fnal prototype [3, 20, 36]. Digital making is also 
reckoned as a sort of "hedonic" technical practice, where makers 
abandon utilitarian purposes. Instead, they are driven by their in-
terests and hobbies. What’s more, they adopt technology to turn 
ideas into practice and share them with the community [63]. 

More than 100 years ago, Chinese Hairy Monkey craftsmanship 
(Figure 1) originated in the Guangxu period of the Qing Dynasty in 
China. It is worth noting that Hairy Monkey is made of Traditional 
Chinese Medicine herbs called Cicada slough and the fower bud 
of lily magnolia. When making it, the craftsman removes the head 
and limbs of the cicada slough, sticks them on the fower bud of 
lily magnolia to form an anthropomorphic monkey shape which is 
crafted to simulate people’s actions and humorously show scenes 
of people’s daily lives (Figure 2). As such, Hairy Monkey represents 
a sort of folk craft with simple craftsmanship and easy-to-obtain 
materials, which makes it easily accessible to the public. More 
importantly, the vitality of this craftsmanship is also rooted in the 

1UNESCO: What is Intangible Culture Heritage: https://ich.unesco.org/en/what-is-
intangible-heritage-00003 

continuous creation by the people and its refection of life in that era. 
Hairy Monkey was a popular toy loved by people in the traditional 
society, known as the "Garage Kits" of old Beijing. Nevertheless, 
in contemporary times, Hairy Monkey is subject to the danger of 
extinction. 

In this study, we hold a digital making workshop around themes 
of Hairy Monkey with 15 groups (37 participants in total) who had 
experience in digital making and who were interested in Hairy 
Monkey but without having corresponding crafting experience. 
During the Convid-19 outbreak, this workshop was conducted 
in both online and ofine manners. To be specifc, participants 
frst gathered ofine to learn the craftsmanship of Hairy Monkey 
during the opening ceremony, then dispersed at their convenient 
places to create works within one month. Subsequently, they were 
arranged to attend interviews and a closing ceremony online. We 
are interested in fnding out what new meanings and values these 
participants’ creativity, making skills and social-cultural orientation 
can bring to ICH. 

On the basis of the works produced through the workshop as 
well as semi-structured interviews with participants, we found that 
digital making and ICH could cross-fertilize each other. Making 
can draw creative inspirations from ICH’s rich cultural attributes, 
such as meaningful themes and using natural materials. Simultane-
ously, digital technologies are adopted to enliven the works with 
multifarious innovative, dynamic and interactive efects. What’s 
more, participants not only gained positive emotional experience, 
but also learned historical and cultural knowledge behind the ICH 
through such making. To put it in another way, ICH brings cultural 
inspirations to digital making. Moreover, digital making brings 
new vitality to ICH. Distinct from previous technology and ICH 
workshops, which concentrated on the design of products with ICH 
elements [27, 67], such as using cultural elements of Cantonese 
Porcelain in lamps design [45], the works created in our workshop 
emphasized cultural authenticity [9]. That is, most of these works 
not only inherit the core elements of ICH but also incorporate the 
characteristics of the contemporary times, which is a sort of innova-
tive development of ICH in itself. These positive results and experts’ 
feedback enabled us to see the feasibility of using digital making 
to safeguard ICH handicrafts and keep them alive. In accordance 
with these results, we discuss implications on how we can better 
safeguard ICH handicrafts with digital making practices, especially 
for folk art oriented ICH craftsmanship like the Hairy Monkey. 

Altogether, the contributions of our research are summarized as 
follows: 

(1) This research is the frst one probing into adopting digital 
making to inherit and enliven ICH. Our research expands the 
HCI community’s understanding on the role of technology 
in ICH protection. As demonstrated by our investigation, 
not only can digital technology be adopted to transform ICH 
into digital forms to preserve ICH in a museum style, it can 
also be deeply integrated with ICH through making so as 
to achieve the key to safeguarding ICH — inheriting and 
enlivening ICH in the manner of living transmission. 

(2) ICH innovations will face the challenge of authenticity. Fur-
thermore, the same is true for ICH innovations empowered 

https://doi.org/10.1145/3544548.3581539
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by digital technology. This study contributes to an initial suc-
cessful exploration of addressing authenticity challenges and 
discusses related implications on the basis of our refections. 

(3) The fndings from this study can not only contribute to the 
safeguarding of ICH but also have the potential to beneft the 
making community, which is mostly engineering-oriented. 
ICH can enrich the themes of digital making with traditional 
culture, attracting participants interested in traditional cul-
ture to diversify the maker group, and promote cultural 
exchange. 

2 BACKGROUND OF HAIRY MONKEY 
CRAFTSMANSHIP 

In general, the Hairy Monkey craftsmanship is a traditional folk 
handicraft that uses Traditional Chinese Medicine herbs as the 
material and is also a form of Chinese ICH. It is called Hairy Monkey 
in that it is covered in hair and looks like a monkey. To be more 
specifc, the Hairy Monkey consists of two simple and easy-to-
obtain traditional Chinese medicines: fower bud of lily magnolia, 
and Cicada slough. Figure 2 exhibits a typical Hairy Monkey work. 
The Hairy Monkey aims to simulate people’s actions with the shape 
of monkeys and humorously vividly exhibit scenes of people’s daily 
lives. 

Generally speaking, the Hairy Monkey craft includes the mon-
key’s main body and the scene props. The making process of the 
primary body is simple: the craftsman removes the cicada slough’s 
head and limbs, then sticks the head and limbs to the monkey body 
made of the lily magnolia fower bud with glue, and fnally arranges 
its pose into a suitable anthropomorphic action. Owing to the small 
size of the Hairy Monkey (only 3-4 cm high) and the fragile cicada 
slough, artisans need years of training to make the monkey ex-
quisite, vivid and expressive. Making the scene props is the most 
difcult part of Hairy Monkey craftsmanship. The Hairy Monkey 
needs to be placed in the scene with props to express a completed 
story. The difculty in making scene props is to make proportional 
miniature props in line with the size of the monkey, which can take 
70% of the production time. There are no special regulations on the 
materials for making props. Materials such as cotton swabs and 
thin threads that can be obtained locally from everyday life can be 
used. 

Hairy Monkey originates from the Guangxu period of the Qing 
Dynasty and has more than 100 years of history. It is said that 
in a Chinese medicine shop in Beijing, a young man was scolded 
by an accountant. He felt immensely aggrieved and glued an ugly 
monkey with traditional Chinese medicine herbs to ridicule the 
accountant. When the young man’s colleagues saw the monkey, 
they were amazed at its vivid shape and agreed it looked like their 
accountant. Later, the boss of the traditional Chinese medicine 
store saw the business opportunity and put the medicinal herbs 
for making Hairy Monkeys into one package for sale. From then 
on, it gradually became sought-after for parents to buy "monkey 
materials" for their children to play with. 

It is worth mentioning that the Hairy Monkey is also known as 
the "Garage Kits" of old Beijing. At temple fairs in Beijing, buying 
traditional Chinese medicine herbs and making Hairy Monkey was 

an indispensable activity during the Chinese New Year. Nonethe-
less, Hairy Monkeys also face the typical problems other ICH face. 
For instance, the artisans lack the awareness and ability to inno-
vate, which renders the aesthetics and themes of these works to be 
disjointed with the era. It is difcult for artisans to make a living 
with the little income earned from selling handicrafts. They need to 
rely on government policies and economic support to maintain the 
craft. As a result, there are fewer and fewer young people willing 
to learn craftsmanship and become professional artisans, which 
gives rise to a crisis of inheritance. Apart from that, the folk crafts 
represented by Hairy Monkeys involve cheap materials and simple 
crafting skills. Compared to the "aristocratic craftsmanship" rep-
resented by cloisonne, the collectible and aesthetic value of Hairy 
Monkey is comparatively low, thus giving rise to limited popularity, 
attention, and protection. 

3 RELATED WORK 
In this section, we briefy review the literature associated with 
the following areas: ICH protection with digital technologies, and 
making in HCI. 

3.1 ICH Protection with Digital Technologies 
In some sense, intangible cultural heritage refers to “the practices, 
representations, expressions, knowledge, and skills [7, 21]” that 
belong to specifc communities or members. It passes down from 
generation to generation, and is continually developing and inno-
vating rather than static [15, 53]. As digital technologies advance 
progressively, digitalization has been explored as important means 
for safeguarding ICH [1, 16, 18, 24, 26, 33, 35, 47, 52], including dig-
ital storage, digital presentation, digital propagation, and digitally 
assisted education. 

Digital storage has now become the principal way for ICH pro-
tection. In comparison with traditional ways, digital resources can 
store more information, have less possibility of data loss, and are 
easier to maintain and search [37, 59, 70]. The most common method 
of digitizing ICH is photographic documentation, which is associ-
ated with the digitization of 2D (i.e., texts, photographs, drawings) 
or 3D objects (i.e., materials, artifcial objects) [23, 49]. Moreover, 
human motion is also another important aspect of the digitization 
of ICH. [11, 19, 34]. Two main technique categories are motion cap-
ture and visual tracking, which form the ICH database by recording 
data on the physical behavior of the craftsman or performer, such 
as gestures, strength, and somatic movement [8, 12, 57, 61, 73]. The 
researchers have built databases of various ICH using these meth-
ods above. For instance, handicrafts in Lucchesia (Tuscany, Italy), 
porcelain making crafts of Jingdezhen, traditional Chinese Gold 
Lacquer Wood Carving, sword motions—Japanese kenjutsu, tradi-
tional Tujia brocade skill, the art of Franco Purini and Francesco 
Cellini [59], and Hong Kong Kung Fu [13]. 

With regard to digital presentation, AR, VR, MR, and other simi-
lar platforms have provided novel ways for users to interact with 
culture and thus enjoy a more immersive experience than traditional 
platforms [6, 31, 32, 42, 55, 59, 66]. For instance, Liu et al. engage 
audiences by designing an interactive VR system that enalbes the 
audience to experience and understand the connotation of Chinese 
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Figure 2: The Hairy Monkey craftsmanship 

Hua’er performance [41]. In another case about African caution-
ary tales of the Tokoloshe, Skovfoged et al. designed a Virtual 
Reality installation that transforms oral traditions and expressions 
into a digital game [58]. Simultaneously, ICH exhibitions are no 
longer limited to physical museums. Furthermore, digital museums 
have become another way to present ICH. For instance, China’s 
"Shuoshuo" digital museum showcases the craftsmanship of Dong 
handicrafts through the multi-dimensional integration of 2D, 3D, 
and VR technologies. Visitors can gain knowledge of Dong culture 
and art and customize gifts on this digital platform. [57]. 

With reference to digital propagation, social media platforms 
(such as Facebook, Wikipedia, Youtube, TikTok, etc.) democratize 
ICH, which hitherto has largely been under the purview of heritage 
institutions[56]. To be specifc, in the past, heritage organizations 
such as museums and archives share cultural heritage knowledge 
with their audiences in a top-down way [51]. Nevertheless, audi-
ences now can use social media to express their understanding 
on heritage independent of museums and archives [50, 64]. In par-
ticular, with the growing popularity of live streaming in China, 
an increasing number of livestreamers have started to use it to 
showcase and promote ICH activities [44]. These streamers are 
often ICH practitioners, with some coming from rural or minority 
areas [43]. The live streaming platforms are also willing to facilitate 
these activities. For instance, Kuaishou and TikTok have launched 
hashtags such as #ICH World# and #ICH partner#, inviting young 
infuencers to publicize ICH in a youth-friendly manner [74]. 

With reference to digitally assisted education, researchers pro-
vided digital tools to facilitate the learning of ICH knowledge. For in-
stance, to better help self-learners understand knowledge in ICH, Yu 
et al. developed two interactive systems named VirGuqin and MR-
Guqin to lessen the access impediment to learning Guqin through 
a low-cost motion tracking device [72]. I-Treasures enables users 
to experience dancing or singing by wearing sensors and receive 
feedback about the correctness of the performance [16]. To further 
facilitate workshop participants’ deeper understanding on the ICH 
knowledge after the lectures, Ji and Tan organized an AR-based 
Cantonese Porcelain experiential workshop for learners. As evi-
dently illustrated by the experimental results, such digital tools are 
efective for traditional craft learning [28]. Lu et al. adopted digi-
tal fabrication tools to arouse participants’ interest in Cantonese 
Porcelain and facilitate their understanding on ICH knowledge 
successfully [45]. 

As conspicuously revealed by the above cases, the previous stud-
ies principally fxed their attention on using digital technologies 
for storage, presentation, propagation, and education with regard 
to ICH. Among them, digital storage, presentation, and propaga-
tion concentrate on on transforming ICH into digital forms for 
preservation, while digitally assisted education concentrates on 
teaching ICH knowledge to learners. Nonetheless, to sustain and 
revitalize ICH, simply digitally preserving and communicating ICH 
knowledge is not enough. We should also pay attention to ICH’s 
innovative production and reproduction to integrate ICH into mod-
ern life. In consideration of this gap, we looked into digital making 
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(making with digital technologies) as a production and reproduction 
approach to enliven ICH handicrafts. 

3.2 Digital Making 
Humans have been "making" since they could use tools. To be 
specifc, making in a broad sense refers to all hands-on practices, in-
cluding not only engineering-oriented practices but also traditional 
handmade practices such as sewing, weaving, cooking, etc [68]. 
As Chris Anderson said: "If you like cooking, you are a maker 
in the kitchen, and if you like gardening, you are a maker in the 
garden [2]." 

In HCI, the concepts bound up with making, such as maker and 
maker culture, mostly refer to digital making, i.e., making some-
thing with digital technologies. In some sense, makers are a group 
of people who use the Internet and the latest industrial technologies 
for personalized production [2]. Apart from that, the maker cul-
ture is a contemporary subculture representing a technology-based 
extension of DIY culture that intersects with hardware-oriented 
parts of hacker culture and revels in the creation of new devices 
as well as tinkering with existing ones [69]. Making research in 
HCI focuses on developing new digital tools to support making 
practice, aiming to achieve the desire to democratize hardware use 
and innovation by heightening access to making[4]. 

In recent years, a host of HCI researchers have introduced digital 
making into the feld of arts and crafts. It is worth mentioning 
that some researchers developed tools that lower the barriers to 
learning and making crafts, which to some extent enables enthu-
siasts to make these handicrafts that were previously difcult to 
create independently. For instance, Efrat et al. [20] developed a Hon-
eycomb Smocking Pattern catalog and computer-aided Smocking 
design software. Makers unskilled with smocking embroidery could 
create various bags with Honeycomb Smocking patterns through 
computer-aided design and fabrication. Slabforge [22] is an open-
source web-based software application that supports slab-based 
ceramics. It enables users to design a range of simple 3D forms and 
then generate fat patterns and matching 3D-printable slump molds 
that support the construction of those forms, which enables novice 
learners to get started with this craft quickly. Another group of 
researchers developed tools to help people with non-engineering 
majors create smart handicrafts. Such democratization of technol-
ogy can also attract people from distinct backgrounds and promote 
the diversity of the maker groups[39, 54]. For instance, LilyPad Ar-
duino enables people to create E-textiles easily [9]. It has efectively 
fostered gender diversity in technology as E-textiles are exception-
ally good at encouraging female participation in electronics and 
computing. 

It is also important to note that digital making can also bring 
about positive outcomes in a myriad of areas. For instance, digital 
making is an excellent form of education, especially in the feld 
of STEM study. In general, the nature of making enables learners 
to discover knowledge and provides diverse standpoints on learn-
ing, thus not only ameliorating their understanding on technology, 
but also preventing learners from becoming passive receivers in 
the learning process [30, 48]. Simultaneously, the learners’ aesthet-
ics, creative expression, and technical learning can be developed 
through making[30]. More importantly, making can heighten the 

mental and physical health of participants[10, 14, 65]. For instance, 
Vyas and Dhaval found that making can not only be benefcial for 
middle-aged women to determine life’s purpose, but also advanta-
geous for them to maintain physical and mental well-being. Aside 
from that, making as a positive experience can help women battle 
illness as well as reinforce their self-worth and social identity [65]. 

The above cases demonstrate the inclusive nature of digital mak-
ing and the possibility of applying digital making to ICH handicrafts. 
Our research takes Hairy Monkey as a case, uncovering digital mak-
ing’s potential as an approach for preserving and enlivening ICH. 

4 MAKING WORKSHOP 
To explore digital making as an approach to enliven ICH, we frst 
conducted a making workshop on the theme of "New Hairy Monkey 
craftsmanship in the digital age". Afterwards, we invited makers 
with interest in creating Hairy Monkeys combined with digital 
technology to participate in the workshop. We enabled them to 
make Hairy Monkeys with unlimited variety of digital technologies 
on the basis of their interests. In particular, we are interested in 
fnding out what new meanings and values these makers can bring 
to ICH. In this workshop, we frst invited the workshop mentors 
to give lectures to the participants, including introducing the his-
tory and culture of Hairy Monkey craftsmanship, teaching Hairy 
Monkey making skills, and showing creative cases correlated with 
craft and technology. Participants would learn and make Hairy 
Monkey works on the spot. Subsequently, we distributed the Hairy 
Monkey materials to the participants and asked them to fnish the 
digital making work within one month. At the end of the workshop, 
we also held an online closing ceremony to facilitate communica-
tion between participants and to collect comments from the men-
tors. Participants’ fnal works and our interviews with them were 
recorded for later analysis. This section reports the information of 
participants, workshop procedure, and data analysis. 

4.1 Participants 
We designed a poster to recruit participants and distributed it 
through social networks. Since we were intended to probe into 
the use of digital making to enliven ICH, we recruited people with 
digital making experience as our target participants. The recruit-
ment criteria are listed as follows. 

1) Interested in ICH handicrafts and willing to create new works 
and express ideas. 2) Experience in making with digital technologies, 
including but not limited to: a) Digital design and fabrication tools, 
such as 3D modeling, 3D printing, laser cutting, etc. b) Interactive 
prototyping, such as using Arduino to build interactive prototypes; 
c) computer-controlled mechanical design; d) Using new materials 
to create, such as shape-changing materials, color-changing ma-
terials, etc that are dynamically driven by digital electronics. 3) 
Guarantee to participate in the workshop throughout the whole 
process and will not give up in the middle. 

In the recruitment poster, we also showed the information of 
our workshop mentors (shown in the bottom of Table 1). Mentor 
M1 is the inheritor of Hairy Monkey craftsmanship with more 
than 20 years of experience in Hairy Monkey craftsmanship. M2 
and M3 are from a design school of a famous local university, and 
both are engaged in ICH-related research. These mentors would 
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inspire participants from three aspects: the history and culture 
of Hairy Monkey craftsmanship, crafting skills, and innovative 
creations combined with technology. Our workshop was approved 
by the home institution of the frst author of this paper. For Ethical 
considerations, we explicitly stated our intention and background 
information in the recruitment message and obtained informed 
consent from the participants. At last, all data was collected with 
the permission of our participants and subsequently anonymized. 

It’s worth mentioning that this workshop is not a university 
course, so participants will not get credit. To be more specifc, the 
workshop mentors and researchers are not directly associated with 
all the participants. Instead, participants volunteer to participate in 
the workshop and create digital-making work in their spare time. 
Participants who were interested in this workshop needed to fll in 
a registration form in teams. They can voluntarily form teams of no 
more than three people per team. The questions in the form included 
their name, sex, age, major, occupation, institution, location, and 
digital technology skill. We also asked participants to upload one to 
three representative digital making works of their teams and asked 
them their motivations for attending this workshop. 

To begin with, we circulated the recruitment poster for ten 
days before closing registration, and fnally received 59 registra-
tion forms, with most of them being students majoring in design. 
Subsequently, we selected participants who meet the following 
criteria: 1) At least one of the team members stayed in Beijing (the 
same city as our lab); 2) Their uploaded works proved that they 
were skilled in digital making. Finally we ended up with ffteen 
groups of participants (thirty-seven participants in total) displayed 
in Table 1). Among them, 14 were male, and 23 were female; their 
age ranged from 19 to 32. Besides, they are all university students 
from multifarious universities located in Beijing, and most of them 
were majoring in design. From the answers of their motivations 
for attending the workshop, we found that they were primarily 
interested in Hairy Monkey craftsmanship, creating new works 
that integrate ICH with digital technology, and getting to know 
other participants. We also provided a materials fund of up to $56 
per group, from which participants can claim with relevant receipts. 

4.2 Workshop Procedure 
We held the making workshop with the following procedure. 

Opening ceremony. The opening ceremony was held ofine at our 
laboratory in Beijing. In detail, the ceremony included two sessions: 
mentor lectures and Hairy Monkey learning. M3 frst introduces 
Hairy Monkeys’ cultural and historical background in the lecture 
session. Then, M2 introduced creative examples of combining craft 
and technology and showed some video demonstrations. This ses-
sion lasted for one hour. The left picture of Figure 3 displays the 
scene of the opening ceremony. 

Followed by the 10-minute intermission, the participants entered 
the session of Hairy Monkey learning. M1 frst introduced his work 
experience and showed participants his works in the form of photos. 
He then distributed the Hairy Monkey materials to the participants 
and guided them to make the frst Hairy Monkey in their lives, 
which is displayed in the right picture of 3 called Monkey King. 
followed by the above sessions, we distributed another set of Hairy 
Monkey materials for the subsequent creations to the participants. 

We told them that they need to work as a group to make an inno-
vative Hairy Monkey with at least one technology on the basis of 
their interest within one month. We encouraged participants to 
record ideas and sketches during the making process, as well as 
take photos and videos after completing the work. 

Creation and interview. Followed by the opening ceremony, nev-
ertheless, the local epidemic prevention department closed the city 
as a consequence of repeated outbreaks, which forced us to change 
the following procedures from ofine to online. 

The participants returned home with the material package and 
started a one-month-long digital making project with unlimited 
themes. We encouraged participants to ask mentors questions or 
communicate with other participants when they encounter prob-
lems during making through instant message Apps(e.g., Wechat). 
We also reminded them that providing that it is difcult for the 
group members to get together to complete the work ofine, they 
can discuss online, and then mail the materials to 1-2 members to 
physically craft the product. Throughout the creation process, par-
ticipants updated us on their creation progress every week through 
Wechat. This helped us to estimate when they would complete their 
work so as to schedule a fnal interview with them with regard to 
the creation process. 

After they fnished their product, we conducted a semi-structured 
interview online. We frst asked participants to show their work 
and introduce their ideas. Afterwards, we followed the workshop 
procedure to ask questions. For example, with regard to the opening 
ceremony, we asked participants about the learning and crafting 
experience of the Hairy Monkeys. At the creation stage, we frst 
asked the participants to show the ideas they have tried as well 
as why they eventually gave up these ideas and chose the current 
one. Subsequently, we also asked them about the difculties en-
countered during digital making. At last, we asked the participants 
to comment on their works, what they gained in the workshop, 
as well as their views on the inheritance and re-invigoration of 
Hairy Monkey craftsmanship. Moreover, we followed up with ques-
tions when interesting points emerged to obtain more details and 
concrete examples. Apart from that, we also audio-recorded the 
interview and then transcribed it into text for further analysis. 

Closing ceremony. Followed by the above stages, we held a two-
hours online closing ceremony to facilitate mutual learning among 
the participants and get feedback from mentors. In detail, it’s es-
sential for participants to set up an exhibition booth on an online 
shared whiteboard and submit a video demonstration before attend-
ing the closing ceremony. During the closing ceremony, participants 
introduced their works group by group, followed by the mentors’ 
comments, questions and answers. 

4.3 Data Analysis 
Thematic analysis [29] was adopted to probe into our data. To be 
specifc, We frst read and coded the interview transcript indepen-
dently. During the process, we often referred to the photos and 
videos of participants’ works to facilitate an understanding on the 
interview data. Afterwards, we systematically read all interview 
transcripts through open coding and used our initial understand-
ing to generate a starting list of codes. It should be noted that the 
authors coded the data independently and compared the results in 
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Table 1: Demographic information of 15 groups of participants and three workshop mentors. 

Participants 
No. Gender Age Major Career Digital technology usage 
P1 F 32 animation graduate student Arduino and mechanical design 

F 25 arts and crafts graduate student Did not use digital technology 
P2 F 22 industry design undergraduate student but planned to make 

M 23 arts and crafts graduate student a stop motion animation 
M 24 computer science graduate student Leap motion, P3 M 24 computer science graduate student dynamic electronic components M 24 arts and crafts graduate student 
F 19 industry design undergraduate student P4 stop motion animation F 19 industry design undergraduate student 
M 20 industry design undergraduate student 3D modeling and printing, P5 M 20 industry design undergraduate student dynamic electronic components M 20 industry design undergraduate student 
F 23 fashion design graduate student 3D modeling and 

P6 F 21 product design undergraduate student planned to use laser cutting 
F 22 architecture undergraduate student to fabricate the scene props 
F 20 digital media art undergraduate student 3D modeling and printing, P7 M 20 mechanical engineering undergraduate student mechanical design 
M 24 visual communication design graduate student 3D modeling and 

P8 F 24 product and interaction design graduate student planned to use 3D printing 
F 24 digital media art graduate student to fabricate the Hairy Monkey 
F 22 industry design undergraduate student Arduino, 

P9 F 22 industry design undergraduate student dynamic electronic components, 
F 22 nuclear engineering and technology undergraduate student 3D modeling and printing 
F 20 ceramic design undergraduate student dynamic electronic components, P10 F 26 exhibition design graduate student fuid fber material driven by pump F 22 industry design graduate student 
M 21 interaction technique undergraduate student 

P11 M 21 interaction technique undergraduate student 3D modeling and printing 
M 21 industry design undergraduate student 

P12 F 22 automation engineering undergraduate student dynamic electronic component 
F 20 visual communication design undergraduate student P13 3D modeling M 20 product design undergraduate student 
F 22 industry design undergraduate student P14 ARM 22 industry design undergraduate student 
F 21 digital media technique undergraduate student 

P15 F 21 digital media technique undergraduate student 3D modeling 
F 21 digital media technique undergraduate student 

Workshop mentors 
No. Gender Age Major Career 
M1 M 45 inheritor of Hairy Monkey craftsmanship technical artist 
M2 M 39 information arts and design university professor 
M3 M 49 art history university professor 

meetings. What’s more, the frst author also compared the codes 
against the interview data to ensure the codes ft with the data. 
Through this process, we identifed several recurrent themes, such 
as aesthetics with natural materials and positive emotional experi-
ences. By virtue of further analysis, we summarized these themes 
into categories and fnally arrived at three crucial themes that sub-
sume all the categories, i.e., ICH brings cultural inspirations for 
digital making, digital making enlivens ICH, and the afective expe-
rience of using ICH in the making process, which we elaborate on 
in the next section. 

5 FINDINGS 
Participants created a variety of works shown in Figure 4, with their 
digital technologies usage exhibited in Talbe 1. Some still retain the 
traditional forms of Hairy Monkey, although with some contempo-
rary elements integrated, including P1, 3, 5, 6, 7, 9, 10, 11, 12, 14; 
others are more radical, e.g. using digital technologies to replace 
the traditional material to make the Hairy Monkey, including P4, 8, 
13, 15. Note that P2 did not manage to utilize digital technologies as 
planned, owing to disruptions stemmed from COVID-19 isolation. 
More details are provided when discussing limitations. 
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Figure 3: The opening ceremony 

The works were highly appreciated by the mentors involved in 
the workshop. Mentor M1, an inheritor of Hairy Monkey craftsman-
ship, found that these works were inspiring to him. For example, 
he commented that P2’s use of natural materials was very clever, 
and P10’s work, in the form of a portable and compact pop-up book 
that can display dynamic scenes, has the potential to become a gift 
representing Beijing. While mentor M2 was originally worried that 
the works created in the workshop would focus too much on digital 
technologies and weaken the traditional charm of Hairy Monkey 
itself, he found that many works, especially P3’s and P5’s, combined 
craftsmanship and digital technologies in just the right way, which 
refects the ingenuity of the creators. Mentor M3 was also surprised 
by the works, as most ICH-based innovations are merely products 
with ICH elements, while most works created in the workshop can 
still essentially be considered authentic ICH craftsmanship, thus 
potentially inspiring ICH inheritance and innovation. 

The data from interviews and participants’ works suggests that 
ICH craftsmanship and digital making could cross-fertilize each 
other, which we will elaborate on below. 

5.1 ICH as Cultural Inspirations for Digital 
Making 

In this section, we report fndings on how Hairy Monkey brought 
rich cultural inspirations to the making practice. 

5.1.1 Rich Cultural and Historical Meanings. As ICH craftsman-
ship, Hairy Monkey embodies rich cultural and historical meanings, 
thus serving as a source of charm and inspiration for makers and 
audiences alike. While the outward aesthetics of Hairy Monkey is 
not appreciated by the contemporary world. Instead, many studies 
reported that they changed their attitudes after learning about the 
underlying historical and cultural meanings behind it. For instance, 
followed by the opening ceremony, many participants not only 
showed their works to their relatives and friends, but also got neg-
ative reactions initially. Under such circumstance, the works were 

described as “scary" and "cockroach-like”. Nonetheless, when they 
learned that the Hairy Monkey is an ICH, and is made of materials 
from traditional Chinese medicine, they radically changed their 
attitudes, and started to show remarkable curiosity, admiration, and 
appreciation. Similarly, P7 describes how her roommate changed 
from being scared to wanting some hands-on experience: “A class-
mate saw the Hairy Monkey’s limbs and thought it was a cockroach. 
I said it was made of traditional Chinese medicine, not a cockroach. 
Then, some classmates were curious about what its body was made 
of, so I explained to them that it was made of magnolia fower. They 
found it very interesting and thought of Hairy Monkey as miniature 
people. They even wanted to help me glue this monkey together. " 
From this viewpoint, providing that we can help the contemporary 
audience go beyond the surface to get to the cultural and historical 
meaning behind ICH, the attraction of ICH in the contemporary 
world will be immensely reinforced. 

Noticing this change in attitude, P11’s work attempts to expose 
the historical and cultural meanings by providing visual conficts 
of monkeys made with diferent materials. The work is called "True 
and False Monkey King", where a Hairy monkey and a 3D printed 
monkey is positioned in opposite positions on a sand table. In this 
way, they hope to actively attract viewers to explore hairy monkeys’ 
culture through visual confict: “After explaining the cultural story 
behind the Hairy Monkey, people stopped being afraid of its cockroach-
like look and became more interested and accepting of it. Inspired by 
this phenomenon, we hope to change the viewer’s frst impression of 
the Hairy monkey by leveraging digital technology, so that the viewer 
could be attracted to actively explore its story." 

Others are inspired by the cultural ethos embodied in the materi-
als of Hairy Monkey. P3, based upon the interpretation of the cicada 
slough in Buddhism, integrated Hairy Monkeys in an interactive 
Buddha worship installation. “An important element in making hairy 
monkeys is the cicada slough. From a philosophical point of view, the 
cicada slough is related to the concept of rebirth and immortality 
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Figure 4: Hairy Monkey works created by the ffteen groups of participants 
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in Zen and Buddhism. Like Buddhism, the cicada slough contains 
elements of Dharma such as the Three Dharma Seals, which means 
that the meaning of life you may have been looking for is actually a 
meaningless one. That is, you are always looking for meaning, but 
what is the next meaning of meaning? After you fnd a meaning, you 
will look for the next one, forming a kind of reincarnation and cycle. 
Based on this inspiration, we combined the Hairy Monkey with a Bud-
dhist theme. Then it is matched with Karesansui, such as quicksand, 
fying cranes, and lotus to build a colorful small sandbox." 

P13, on the other hand, draws inspirations from the Hairy Mon-
key’s association with traditional Chinese medicine and health. P13 
created works to criticize the punk health phenomenon popular 
among today’s young people in China, referring to young people’s 
half-hearted attempt to keep healthy with quick-fx health prod-
ucts while continuing to lead destructive lifestyles. “The traditional 
Chinese medicine materials in the hairy monkey inspired us to work 
on a theme of physical health. We found that the punk health phe-
nomena has become increasingly common among young people, and 
that this punk health lifestyle has caused a lot of harm to the body. In 
a way this also refects the compromises young people make in order 
to survive in this unforgiving society. That’s why we all found the 
topic of punk health very interesting, and also cleverly ftting with 
the hairy monkey." 

5.1.2 Material Culture. One of the main features of folk crafts rep-
resented by Hairy Monkeys is the use of natural materials, which 
are easily drawn on by people to express their lives and aesthetics. 
They use local materials and even turn waste into treasures, refect-
ing natural ingenuity and the values of harmony between human 
and nature. This has also become a source of inspiration for some 
of our participants. For example, P12 uses petals to form a skirt 
for the Hairy Monkey and pine cones as decorations for the scene. 
P9 chose to use grass as the hair of the Hairy Monkey. P2 cleverly 
used the curved dried orange peel to make a chair and combined it 
with the leaves to make a living scene of a Hairy Monkey reading a 
book. "We use natural materials like orange peels, in line with the the 
traditional craft of the Hairy Monkey that only uses natural materials. 
If we use other materials with obvious traces of artifcial processing, 
the visual experience will be weird. We mainly want to refect a sense 
of nature. In addition, we used the natural shape of the orange peel to 
make the chair, which is the same idea as the Hairy Monkey, that is, 
this material is like a chair, so we made the chair with this material." 

Mentors also highly appreciated such ideas in their comments. 
For instance, M3 believes that this fts the core essence of Hairy 
Monkeys well, thus expanding the artistic expression of ICH. M3 
said: "In terms of scene props, one group of participants used orange 
peels, and another group used petals to make skirts, which left a deep 
impression on me. Because one of the cultural characteristics of Hairy 
monkeys is the clever use of things that are available everywhere. So 
accordingly, you can use the fruits and fowers around us. I think this 
is more in line with the original spirit of this ICH project. In addition, 
most of our traditional hairy monkeys seem to be neutral or male. If 
you add this kind of petals, he is obviously a female hairy monkey. I 
think this will enrich the artistic expression of ICH. " 

5.1.3 Circulation Culture. The Hairy Monkey is also known as 
"the garage kit of Beijing". Back in the olden days, it was popular 
as toys for children, and buying a Hairy Monkey for a child at 

the Beijing temple fair was a must-have during Chinese New Year. 
Nevertheless, with the changes of the times, the availability of 
more modern toys has greatly reduced the circulation of the Hairy 
Monkey as a child’s toy, thus threatening the survival of the Hairy 
Monkey craft. 

In consideration of that, some participants hoped to fnd a cor-
relation between traditional and modern toys so that the Hairy 
Monkey can be rejuvenated and circulated among the public as it 
once was. For instance, P7 made a hand-cranked mechanism in a 
cartoon visual style, hoping this style would be more acceptable 
to children. While playing, children can turn the device’s handle 
and watch the dynamic efect of a Hairy Monkey riding up and 
down on a dragon. "We think the hairy monkey’s shape has a very 
childish beauty. In addition, the hairy monkey was originally a toy 
that children played with, so we wanted to make it into a form that 
children can accept more. We found that children were more receptive 
to cartoony and simple images than to particularly delicate objects. So 
we decided to use a cartoon style, showing a dynamic scene of a hairy 
monkey riding a dragon and roaming between heaven and earth. " 

P9 is a group of anime lovers. They made a Sailor Moon fgure out 
of a Hairy Monkey, thinking that the Hairy Monkey could develop 
into a new form of Garage Kit. "Young people who like ACGN culture 
can be very creative. For example, they will make their own Garage 
Kits. After they fnd that Hairy Monkeys can be used to create their 
favorite images, I think they will also put their creative enthusiasm 
into the creation of hairy monkeys." " 

P1 associated Hairy Monkey with the contemporary mystery 
box. The surprise of her work comes from a press of the button, 
which would result in the scene props on the stage moving and re-
combining into a random scene of Hairy Monkeys, hence emulating 
a mystery box. "People like mystery boxes because there is an element 
of anticipation in the face of the unknown when the mystery box is 
opened. I thought it would be interesting to combine this old Beijing 
Garage Kit with the contemporary trend of the mystery box. But if I 
simply use the superfcial form of the mystery box, that is, to sell the 
hairy monkey in a mystery box, it would not capture the core spirit of 
the hairy monkey. Thinking about it further, I think the charm of the 
Hairy Monkey is that it uses simple materials to form ever-changing 
scenes through the creator’s whimsy. So this collision of infnite cre-
ativity and limited materials is its essential charm. Therefore, I think 
the Hairy Monkey and the sense of surprise it brings are not in the 
static assembly of the scene, but in the dynamic combination of scene 
props. So I made this device." 

5.1.4 Genres of Creations. Hairy Monkey aims to narrate the daily 
life of the common people with anthropomorphic shapes. As a con-
sequence, the activities of human society are all potential creative 
subjects for the Hairy Monkey craft, giving it an inclusive nature. 
The inclusive themes also inspired the participants to make works 
that draw inspiration from their personal hobbies or current afairs. 
For example, P5 is a group of classical music lovers who created 
the Hairy Monkey Symphony Orchestra. The P6 group is good at 
fashion design. They integrated modern and popular aesthetics into 
the hairy monkey and dressed the hairy monkey in fashionable 
costumes. "Our set of works is called "Return to the Millennium". We 
want to combine the current popular Y2K aesthetics and apply such 
an aesthetic trend to the hairy monkey." 
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P10 created their works with a Covid-19 theme. They made a 
pop-up book expressing the life of students who were locked up on 
campus during the Covid-19 epidemic. The pop-up book includes 
two scenes: receiving a nucleic acid test and having a party on the 
playground. "In recent years, the epidemic has been a hot topic in 
everyone’s life. We want to match this hot topic to express some of 
our feelings about the epidemic era from the perspective of students, 
and use ICH to express interesting things in modern life." 

The use of Hairy Monkeys as a metaphor for people is both a 
humorous metaphor and an irony. Inspired by the irony mentioned 
in the origin story of the Hairy Monkey, P14 has created a dynamic 
three-dimensional card that parodies famous paintings. "We wanted 
to make some ironic scenes for the Hairy Monkey, and the frst thing 
we thought of was some idioms with ironic connotations related to 
monkeys. This made us think of the fable of monkeys fshing for the 
moon. After that, we wondered if we could combine it with some 
Western paintings, and make some funny combinations, since there 
are already a lot of spoof works of famous paintings. So we thought of 
the efect of making Mona Lisa’s eyes follow the monkey’s movement. 
If you pull the slip of paper behind the hairy monkey, you can see 
such a funny expression on Mona Lisa’s face." 

5.2 Enlivening ICH with Digital Making 
Starting from the above-mentioned cultural inspiration, the partici-
pants created various innovative works with digital technologies, 
which can be categorized into two categories: enhancement and 
transformation. Enhancement refers to combining technology to 
expand the creative space and using technology to simplify repeti-
tive labor work, while retaining the cultural connotation, as well 
as the core concepts and skills of Hairy Monkey (such as materials 
and craftsmanship). It is an innovative work that not only inherits 
the traditional context but also integrates the contemporary ele-
ments. We call this type of work enhancement because technology 
integration does not change ICH’s authenticity [9]. Transformation 
means integrating technological elements that alters ICH’s essential 
characteristics (for example, replacing the core materials). Through 
transformation, the cultural authenticity of ICH is weakened, but 
derivative values such as new functions and communication forms 
are obtained. 

5.2.1 Enhancement. Most of the works belong to the category of 
enhancement (P1, 3, 5, 6, 7, 9, 10, 11, 12, 14). Among them, P1, 3, 5, 
7, 9, 10, 12 have tried adding dynamic elements. For instance, P3 
hoped that the monkeys’ arms could make the action of knocking 
the wooden fsh initially, but they could not realize it in that the 
size of the Hairy Monkey was too small and the material was too 
brittle. Followed by discussion, they decided to use the steering 
gear to add undulating dynamics to a monkey’s whole body, thus 
forming the image of a knocking wooden fsh as a whole. "Maybe 
because I’m very persistent, I think the dynamic efect must be the 
soul of this work. So when moving the monkey’s arms failed, the team 
suggested that the hairy monkey can go up and down, staggered at 
a distance from the wooden fsh, which can also achieve a dynamic 
efect of knocking on the wooden fsh. I was quite relieved, and felt 
that the soul of the work was preserved.” 

P9 used Hairy Monkeys to create the image of Sailor Moon. 
Apart from enabling Sailor Moon to swing with the music, they 

also installed LED light strips for the scene, and the light strips 
can fash in line with the rhythm of the music. "We just fnished 
programming the light strip, and when it was installed and turned on, 
everyone was very happy, because all of a sudden there was a stage 
feeling. We have not imagined the efect of the light strip before, but 
in the end it was so amazing. Although this lighting setup is not very 
intricate, it does have an amazing efect." 

Adding interactive elements is also another way of enhancing 
the Hairy Monkey ICH. In fact, human-computer interaction is now 
ubiquitous, from mobile applications to ofine exhibitions. Under 
this trend, completely static Hairy Monkey faces disadvantages 
in communication and development. During the interviews, the 
participants pointed out the importance of adding interactivity 
to their work. For example, when a viewer approaches P3’s work 
and puts his hands together, he can see a Zen image of a monkey 
knocking on the wooden fsh and the lotus spinning. "If a thing 
can’t interact with people, people may start losing attention and focus. 
I think some interactive narrative methods can be applied to the work, 
so that the viewer can communicate with the work through some 
natural interactions. I think this may give the Hairy Monkey a new 
lease of life.” 

P14 tried to use conductive tapes and AR technology, with an aim 
to enhance the expression of the fable of “monkey fshing for the 
moon" through interactivity. The fable tells of a group of monkeys 
who collectively fell into the water as they rescued the moon that 
had fallen into a well. However, the moon that fell into the well 
does not exist; it is just a refection of the moon. “In the beginning, 
we tried to use conductive stickers to produce the efect of the monkey 
fshing for the moon. We imagined that when the monkey touched 
the moon, the light of the moon would go out, which means that the 
monkey will never catch the moon. However, because the paper and 
conductive tape are not in good contact, we changed it to an AR efect. 
In the AR efect, there is a big moon in the sky. But we can’t see the 
moon without AR. It needs the audience to scan an AR to see it in the 
virtual world. That is to say, in this story, the moon that the viewer 
sees and the moon that the monkey sees are both illusory and can 
never be caught.” 

Participants could also enhance their static work through rich 
shapes and materials made by digital design and fabrication, thus 
forming a visual impact. As mentioned in 5.1.1, P11 used a cyber 
Hairy Monkey made by 3D printing and a traditional Hairy Monkey 
made by herbs to arouse the audience’s thinking through visual con-
fict between the digital material and traditional Chinese medicine. 
"Will the cyber hairy monkey be more in line with the aesthetics of 
contemporary people? What kind of sparks will form from the collision 
between the traditional hairy monkey and the cyber hairy monkey? 
We attempt to pique viewers’ interest through narrative and material 
contrast.” 

Aside from the above attempts fxed their attention on enhancing 
the making results, some groups have concentrated on enhancing 
the making process. These groups used digital fabrication tools to 
reduce repetitive labor work and improve fabrication efciency. 
For instance, P6 planed to adopt laser cutting to produce the scene 
props. P5 adopted 3D printing to create instruments and seating 
for the Symphony Orchestra. They believe that digital technology 
can be considerably convenient for craftsmen to carry out mass 
production, fne carving, and abstract expression: "When craftsmen 
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make musical instruments for orchestras, they can only rely on manual 
labour. To make an erhu, it takes them three full days. If we use 3D 
printing technology, we can mass-produce more than a dozen violins 
in about two hours, and they are very small and difcult to complete 
by hand. I think digital fabrication tools can really help craftsmen 
make more complex, subtle and even abstract scenes, such as our spiral 
spray-shaped decorative sculptures, which may be difcult to achieve 
with traditional handiwork methods.” 

5.2.2 Transformation. A small group of participants radically trans-
formed the essence of Hairy Monkey craftsmanship by changing 
its core spirit, the materials used and the production techniques 
(P4, 8, 13, 15). The use of this digital technology is much more 
controversial, for the reason that the transformed Hairy Monkey 
is no longer regarded as ICH itself, but a derivative product based 
upon ICH, which has new functions and new manifestations that 
the original ICH does not possess. 

P13 created a digital Hairy Monkey work through C4D software 
and AR technology, which is intended to make it tradable on the 
NFT platform. "My partner was in Beijing, while I was in Xi’an, so 
we were unable to follow the original plan to make physical objects, 
and we resorted to making a digital work on the Internet. We used 
C4D to produce a digital artwork that can be sold on an NFT platform. 
It can be displayed in AR through this NFT platform, and facilitates 
interactivity with viewers.” 

P4 made stop motion animation with the help of Google Disco 
Difusion. Stop-motion animation transforms the Hairy Monkey 
from a physical to a digital form and from a static narrative to a 
dynamic narrative. P4’s work told a story of the Hairy Monkey’s 
journey from ancient to modern times. After a craftsman made the 
hairy monkey, a monkey suddenly came to life. It comes to a com-
puter, and gets sucked in by the computer screen. This marks the 
start of its journey from the traditional market scene to the future 
world with a sense of cyberpunk style. "Stop-motion animation is a 
relatively simple way to achieve animation, which is to take a lot of 
pictures and combine them together. This passage from the tradition 
to the future is generated by an AI intelligent software, which is a 
program developed by Google called disco difusion. For some of the 
scenarios we describe, videos can be automatically generated with 
some relatively simple code of this kind." 

P8 adopt 3D printing to create the Hairy Monkey’s limbs and 
uses magnetic attraction rather than adhesive, which transforms the 
Hairy Monkey into a toy that can be assembled and disassembled 
repeatedly. "We hope to use 3D printing technology to replace the 
limbs and head of the cicada slough, which is often fragile and easy to 
break. 3D printed limbs are less fragile and also more psychologically 
acceptable than real cicada sloughs. In addition, the limbs and heads of 
cicada sloughs are bound with glue, which is cumbersome and messy. 
If we use the magnetic structure to replace the adhesive, it can not 
only replace the cumbersome and messy operations, but also realize 
fner limb movements. Compared with the original, the monkey’s 
movements can be fexible and changeable.” 

In response to these transformative works from mentors, inher-
itor M1 expressed a disapproving attitude: "But no matter how it 
changes, frst of all, I think I don’t agree with the change in material 
and essence. If this head and body are made by 3D printing, it is 
not a traditional technique. However, we craftsmen generally do not 

understand the use of such technologies well, so I also want to hear 
the suggestions of professors and students.” However, Mentor M3 
sees value in these derivatives. For example, he thinks that P8’s 
works have great market prospects. On the basis of the P8 scheme, 
M3 proposes to use 3D printing and magnetic attraction to make a 
cicada that can be assembled and disassembled, and provides Hairy 
Monkey’s body components in diferent sizes. When playing, the 
user can remove the cicada’s head and limbs and attach it to the 
monkey’s body to form 3D printed Hairy Monkeys of diferent 
sizes and postures. "When I saw your plan, my eyes lit up. If we were 
to develop the hairy monkey into a reusable toy, we could use your 
approach as reference. The concern of M1 (about the authenticity of 
the art form) might not be relevant for derivative products, which do 
not necessarily need to be made from original raw materials. But as a 
toy derived from the market, his idea is very valuable in market ap-
plication. It is especially the use of this magnet to replace the original 
glue, which makes it more playable, that is, as a toy, it has a higher 
value." 

5.3 Experiencing the Making Process with ICH 
The participants also reported that they gained positive experiences 
during the making process, with regard to experiencing positive 
emotions, gaining deeper understanding on ICH and acquiring 
new skills using digital technologies. These benefts support the 
feasibility of using making to enliven ICH. 

5.3.1 Positive emotional experiences. As mentioned in the previous 
work correlated with making, the fun primarily comes from the mak-
ing process [10]. In our workshop, our participants also reported 
their enjoyment in making, partially owing to the straightforward 
nature of Hairy Monkey making. The Hairy Monkey craftsmanship 
enables them to easily make something good enough in the begin-
ning and simultaneously provides enough creative space for further 
exploration, thus bringing a sense of achievement at various levels. 

At the workshop opening ceremony, the participants speedily 
mastered the method of making Hairy Monkey through the guid-
ance of the inheritors. In the process of secondary creation, P5’s 
"Monkey Symphony Orchestra" requires a myriad of complicated 
assembly work in that they needed to make dozens of monkeys. As a 
consequence of the repetitive and laborious making process and the 
fragile monkey material, P5 said it was not smooth when connect-
ing the monkey with the props made by 3D printing. Nonetheless, 
they worked hard to overcome this problem. “Although it was dif-
cult to glue the limbs, we never thought about giving up. The sense of 
accomplishment outweighed the sense of frustration, and I was very 
motivated throughout the making process. Especially when all the 
joints and parts were assembled, upon seeing them all lined up there, I 
felt really accomplished.” Previous works showed that the difculties 
and challenges in making will bring a negative experience [14]. It 
seems that the straightforward nature of Hairy Monkey making 
allowed them to easily get hands-on experiences which bolsters 
their confdence thus helping them to overcome the challenges 
from the secondary creation, resulting in a very positive emotional 
experience overall. 

Participants also reported a feeling of relaxation and a state of 
fow from being highly focused during the making. For example, 
P6 told us that the Hairy Monkey’s easy-to-assemble and varied 
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features attracted her to keep trying, which was a fun and stress-
relieving process. "I felt that the very hands-on nature of the making 
process was cathartic and stress-relieving." P14 told us about the 
relaxed feeling from total concentration during the making process: 
"A monkey’s arms and legs are brittle and tiny. I think patience is 
required when doing it. But when I do it, I also feel very relaxed, 
because I will be more focused." 

5.3.2 Manifold Learning Process. The process of digital making is 
also a learning journey. Firstly, participants deepened their under-
standing on ICH through making and gained a sense of responsi-
bility for cultural heritage. As stated by P5: “I feel that the process 
of making Hairy Monkey has left an impact on me, and I think I will 
have a greater sense of responsibility. For example, suppose someone 
sees a Hairy Monkey and says it looks like a cricket or a cockroach. 
In that case, I will explain that the Hairy Monkey is a traditional 
handicraft in old Beijing. It looks like an insect, which happens to 
be its magic. It is made with the limbs of such insects, made of this 
traditional Chinese medicine herb - that is its charm. " 

By thinking about how to combine ICH and technology, partici-
pants also actively sought and learned digital technologies suitable 
for ICH, and gained opportunities to create works they did not 
have the chance to make. For example, P4 said that it is the re-
quirement of this workshop for participants to combine ICH with 
digital technologies that gave them the opportunity to learn and use 
Google Disco Difusion to create animations. "I think this workshop 
also inspired us to have this idea and made us put it into practice. 
Maybe without this, we wouldn’t want to use AI video and stop-motion 
animation to create a short video." 

Secondly, digital making gives participants an interdisciplinary 
training. P3 told us that they needed to consider both the artistry 
of their work and overcome the challenges from technology. “We 
actually encountered a lot of problems during the production process. 
For example, when we used the steering gear, the connecting rod often 
fell of easily and stopped several times. We did some repairs and 
barely guaranteed it would work. This work is not only an artistic 
challenge, but also faced many technical challenges, such as problems 
with the Arduino code, the placement of mechanical positions, and 
some feasibility considerations. Some of the collisions between these 
diferent disciplines are actually quite interesting." 

P12, an undergraduate student majoring in automation, told us 
that this workshop allowed her to have an aesthetic training. “In 
fact, this workshop, for me, the digital aspect is only a small part, but 
the more important thing is the training of aesthetics and design. I 
don’t have a lot of experience with sketching and making models, so I 
need to think about how to place 3 to 5 monkeys in this small space 
on a small cardboard and let them interact. I want to make this work 
look good to me and my classmates as much as possible, that’s why I 
think the entire process was more of an aesthetic training.” 

Moreover, the digital making also enabled the participants to 
broaden their creative thinking for the future. For instance, P1 is 
a PhD student researching stop-motion animation. The making 
process inspired her to come up with new ideas about how to 
combine traditional culture with new media technology, and even 
motivated her to think about design methods associated with it. 
“For me, the essence of my research topic is how to combine traditional 
crafts and new media technologies. This practice helped my thinking. 

I originally thought that combining Hairy Monkey and technology 
just involved making a straightforward stop motion animation. But 
I found out later that it’s not that simple. The characteristics of the 
hairy monkey limit the motion range of its limbs, and it cannot 
achieve the efect of stop-motion animation in my mind. Then I was 
forced to think of other ways, and I had to analyze the characteristics 
of the hairy monkey more carefully, such as its culture, origin, etc. 
Then, by analyzing these points, I further explored how it can be 
more reasonably combined with this digital technology. I found a way 
to frst get to the bottom of it, then take the knowledge apart and 
reassemble it to think about a problem.” 

What participants gain from making shows us the value of the 
making process and the feasibility of using making to inherit and 
enliven ICH. As P3 mentioned the idea of using making rather than 
buying to enliven ICH: "I had an idea during the making process. 
I don’t think consumers have to buy the full Hairy Monkey work. 
Because I found the making process itself is very enjoyable, in other 
words, making is also a kind of inheritance. When I was really in-
volved in this kind of participatory creation, I found an interesting 
phenomenon that because everyone’s imagination is diferent, the 
things they make are completely diferent. Everyone can make a hairy 
monkey that they understand, no matter how aesthetically pleasing 
it is." 

6 DISCUSSION 
In this section, by refecting on fndings and participants’ works, we 
discuss implications of how we can better safeguard ICH handicrafts 
with digital making practices. 

6.1 Refection and Future Vision of Digital 
Making Workshop 

By refecting on the fndings, we saw the potential of digital mak-
ing to preserve, enliven, and rejuvenate ICH. ICH needs to keep 
living through production and reproduction, as well as integration 
and circulation in modern daily life [24, 60]. This is owing to the 
fact that the essence of safeguarding ICH lies in human-centered 
inheritance and innovation, i.e., live transmission rather than static 
protection in museum style. As revealed in this workshop, ICH’s 
rich cultural value inspired participants, and through digital making, 
they produced innovative works to enliven ICH itself. Meanwhile, 
they obtained positive emotional experiences and new interdisci-
plinary knowledge through the making process. This demonstrates 
that making can beneft participants and ICH simultaneously. Next, 
we refect on the success of this making workshop, followed by a 
discussion on future developments and challenges. 

The success of this workshop is inseparable from three factors. 
The frst one is the appropriate choice of ICH. To be specifc, we 
chose the Hairy Monkey, a folk craft with easy-to-obtain materi-
als and simple making skills, as the target of digital making. The 
Hairy Monkey craftsmanship enables participants to speedily make 
something good enough in the beginning while providing enough 
creative space for further exploration. Although there were difcul-
ties in the making process (e,g, the legs made of cicada slough are 
easy to break), the overall sense of accomplishment and pleasure 
was greater than the sense of frustration. 
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The second factor is the high participant quality. As the frst 
step of research on using digital making to enliven ICH, we start 
of with people experienced in digital-making. Furthermore, many 
of the participants had design backgrounds. They were attracted 
by the focus on design and creation in the workshop, and also by 
the fact that this research is supported by the design school of a 
famous local university. The creativity and digital-making ability 
of the participants have played an important role in the innovation 
of the Hairy Monkey. 

Finally, there is a dense learning atmosphere. Specifcally, this 
digital-making workshop invited mentors to teach the making skills 
of Hairy Monkey and inspire participants at the opening ceremony, 
answered questions during the participants’ creation process and 
commented on the participants’ works at the closing ceremony. 
The participation of the mentors make the workshop like a course, 
which brings new knowledge to the participants and gives them 
a chance to create new works to enrich their portfolio. More im-
portantly, it satisfes participants’ needs to attend the workshop. 
Consequently, although participants could not gain credit, they 
were still motivated to complete the creation. 

With regard to future developments, under a similar workshop 
setup, we can apply digital making to enliven ICH that are similar 
to Hairy Monkeys, i.e. with the characteristics of easy-to-obtain 
materials as well as simple and ease-of-learning techniques. For 
instance, dough sculptures and clay sculptures are also suitable ICH 
choices. Nevertheless, providing that a craft is too hard to learn 
and make or has a considerably complex making process and relies 
on specialized equipment, it may not be suitable for protection by 
making methods (such as cloisonne). 

To further develop digital making, it’s essential to apply digital 
making to a wider variety of ICH handicrafts and participants. It’s 
important to note that we may face new challenges. For instance, 
participants might not only have no experience in using digital 
technology, but also might lack creative experience and design 
thinking. Aside from that, ICH handicrafts might not be as simple as 
Hairy Monkeys, which will afect the fnal results of the workshop. 
For this reason, we come up with two signifcant factors to address 
the challenges: 

• Finding suitable ICH handicrafts: the materials are easy to 
obtain; participants can master the making skills through 
short-term training. 

• Attracting motivated participants interested in making in-
novative ICH with digital technologies, and sustaining their 
motivation through the entire making process. For example, 
participants with no experience in digital production can 
learn new technologies in the workshop; those without cre-
ative experience can expand their design ideas and thinking 
through digital making. 

As a result, in the future, we can combine participants’ learning 
interests with the revitalization of ICH in the form of training with 
the theme of traditional culture and digital technology, cooperating 
with schools, maker spaces, interest groups, and non-proft orga-
nizations to host similar courses and workshops to enliven ICH. 
While some attempts have been made, it is still explored in a very 
limited way. For instance, ICH-making courses, such as combin-
ing traditional lantern craftsmanship with Primary Education [38] 

concentrated on imitation of a teacher without involving digital 
technologies and innovation. Engineering-oriented STEM educa-
tion [30, 48] does not include the learning of traditional culture. The 
fabrication and craft workshop [45]is similar to ours but did not 
concentrate on enlivening ICH itself. Hence, future research could 
consider ofering ICH and digital making courses and workshops 
to simultaneously encourage participants to learn technology and 
traditional culture. 

6.2 Meeting the Authenticity Challenge in ICH 
Digital Innovation 

The term authenticity was introduced into cultural heritage pro-
tection in the 1960s. Authenticity refers to protecting the original 
and authentic appearance of cultural heritage, thereby protect-
ing the authenticity of its material form and its reliability as a 
historical witness [5, 62, 71]. Authenticity is often mentioned in 
safeguarding tangible cultural heritage (CH). Nonetheless, in the 
ICH safeguarding feld, as inheritance and innovation are human-
centered, constantly changing, and developing, rather than static 
and unchanging like CH, it will encounter authenticity challenges. 
The confict between innovation and authenticity can be seen in 
research correlated with preserving ICH. Some studies emphasize 
cultural inheritance and authenticity [71], while others emphasize 
innovation rather than authenticity [62]. For example, Taiwanese 
artisans value cultural authenticity. They believe that Taiwanese 
craftsmen need to "search from within, to return to our roots as 
it is the only way to withstand the impacts of globalization and 
preserve our craft tradition [5]." Nevertheless, as demonstrated in 
the study conducted by Bardzell et al. [5], USA artisans value in-
novation and self-expression. They thought that the artisans did 
not aim to reproduce a cultural pastime or collective ideal; they 
instead reinscribed "traditional" techniques to suit their desire for 
self-expression and provocation. Nevertheless, innovative results 
that do not consider ICH’s core characteristics and authenticity 
may not be seen as ICH itself, nor can they evoke cultural identity, 
and thus fail to protect ICH [45]. 

The challenge of authenticity is also faced when adopting digital 
technology to enliven and innovate ICH. As displayed by the re-
search fndings, there is a matter of degree in the use of technology. 
When technology replaces the core features of ICH (such as mate-
rials and craftsmanship), it is a transformational innovation, such 
as P4’s stop motion animation, P8’s 3D printing of monkey limbs. 
Integrating digital technology while retaining the core features is a 
sort of Enhancement that takes both inheritance and innovation 
into account, such as P5’s Hairy Monkey Symphony Orchestra. We 
consider the latter to be a solution to the challenge of authenticity. 

In this study, we have an initial successful exploration of meet-
ing authenticity challenges. As clearly revealed in our study, ICH 
embodies rich core cultural values such as cultural meanings, nat-
ural materials and genre. Participants inherited these core values 
and adopted digital technologies to enliven the ICH with various 
innovative, dynamic and interactive efects. Unlike previous craft 
and technology workshops fxing their attention on creating prod-
ucts with ICH elements [45], most works of our workshop directly 
perform the innovation on ICH itself. The reason is that under the 
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guidance of the workshop mentors, the participants had a deep un-
derstanding on the Hairy Monkey’s core values and clearly defned 
which content should advance with the times, and which content is 
the core characteristics of ICH that should not be lost or changed. 
As a result, we will not lose the value of ICH and its cultural identity 
owing to the lack of authenticity; nor will we be out of touch with 
the times and people’s lives owing to the defciency of innovation. 

In similar studies in the future, towards the authenticity chal-
lenges, researchers could consider both craft and technology stand-
points. From the craft viewpoint, researchers can frst decode the 
ICH’s cultural attributes in accordance with the cultural framework 
of Hsu et al. [25], then combine the suggestions from experts to 
understand the ICH’s core values and fgure out which contents of 
ICH should not be changed. 

From the technology standpoint, the combination of craft and 
technology cannot be simply "A and B". We can choose and design 
technology with the following considerations. First, we should use 
technology to improve ICH’s expressiveness and assist the crafts-
men, rather than eliminating the core values. For instance, many 
studies on handicrafts emphasize hands-on manipulation as one of 
the core values [46]. Assuming that digital technology replaces this 
process, experts and practitioners will consider that this innovation 
has deviated from the ICH itself [45]. A feasible way is to invent 
digital tools that respect hands-on manipulation while leaving com-
plex calculations and repetitive labour to technology. Secondly, the 
combination of technology and ICH should be reasonable, natural, 
and not abrupt. The capabilities and characteristics of technology 
must be in harmony with the aesthetic characteristics of handi-
crafts. For instance, it would not be reasonable to adopt abruptly 
changing LED lights to impart the dynamic efect to a traditional 
painting characterized by slowness and Zen. Instead, we can use 
Peltier-driven thermochromic technology that is able to control the 
speed of colour change to give the picture a slower Zen efect [40]. 
Finally, as stated by the workshop mentor M3, the combination of 
technologies needs to be "restrained" and just right (such as the 
works of P3 and P5). We cannot overemphasize the technology and 
overshadow the charm of the ICH itself. 

7 LIMITATION 
We conducted this study during Covid-19. followed by the opening 
ceremony, the local epidemic prevention department closed the 
city as a result of the repeated outbreaks, which also afected the 
timeliness of express delivery. As a consequence, in the creation 
stage, some participants could not gather together to discuss and 
make, and could not obtain electronic components on time. For 
instance, the P2, P6 and P8 group could not make a complete work 
that utilized digital technology, but they still submitted a feasible 
technology proposal. The members of the P13 group changed their 
creative ideas for the reason that they were in diverse places. We 
also had to change our interviews and closing ceremony from 
ofine to online. These circumstances infuenced our study results 
to some extent. Nevertheless, most of the participants overcame 
difculties and created satisfactory works, which enabled us to 
see the inclusiveness and fexibility of this making practice under 
special circumstances. Moreover, for the sake of generalizing the 
feasibility of adopting digital making to inherit and enliven ICH 

handicrafts, more similar studies should be done on multifarious 
crafts and participants. 

8 CONCLUSION 
This paper probed into digital making for inheriting and enlivening 
ICH handicrafts through a workshop with 15 groups of participants 
(37 people in total) who had digital making experience and were 
interested in Hairy Monkey, but without Hairy Monkey production 
experience. As demonstrated by our research fndings, ICH brings 
cultural inspiration to digital making, and digital making brings 
new vitality to ICH through diverse innovation results and positive 
infuence to participants. On the basis of these fndings, we derived 
the following pivotal takeaways. To adopt digital technologies to 
safeguard ICH handicrafts, particularly for the folk crafts with sim-
ple craftsmanship and easy-to-obtain materials like Hairy Monkey, 
we should distribute the creation power to the public through dig-
ital making, transforming them from bystanders and consumers 
to creators, guiding them to use their diverse creativity to create 
works that meet their aesthetic preferences, thereby bringing vi-
tality to the traditional culture. Altogether, our research expands 
the HCI community’s understanding on adopting technologies to 
safeguard ICH. We hope this work can provide valuable insights in 
inspiring ICH researchers to popularize digital making to revitalize 
ICH and traditional cultures. 
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