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Abstract. Data mining methods show advantages in the Public Education of
ICH(intangible cultural heritage). Taking Lingnan String Puppet Show as the re-
search object, this study analyzed the TikTok comments using LDA topic mod-
eling method and found 20 topics and five main themes: Inheritance and devel-
opment(30%), Admire the production process and performance skills (25.2%),
Support A Mei, the inheritor (19.9%), Praise Lingnan String Puppet Show as tra-
ditional Chinese culture (15.1%), and Confusion about voice of the Show(9.9%).
Analysis and suggestions about better public education of ICH are discussed.

Keywords: machine learning, data mining, public education, Lingnan String
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1 Introduction

The mass media plays a crucial role in popularizing and disseminating intangible cul-
tural heritage (ICH), serving as a significant component of public education on ICH.
This study utilizes text data mining combined with machine learning methods to ana-
lyze and evaluate the influence and effect of mass media in the popularization of ICH.
Among them, the Lingnan String Puppet Show, a long-standing folk art form in the
Lingnan region of China, is a significant subject for public education. This study re-
trieved 2266 TikTok videos’ comments about the Lingnan String Puppet and explored
the main thematic distribution of the texts through LDA topic modeling and visualiza-
tion method to further explore the public education path of ICH.

2 Literature review

In recent years, the integration of big data technology with modern education and cul-
tural communication has provided new opportunities. Text mining methods that extract
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key information from massive textual data have brought new prospects to the field of
public education such as LDA (Latent Dirichlet Allocation), which is a topic modeling
algorithm. It treats each document as a random mixture of latent topics'. Each latent
topic is represented as a probability distribution over words, and these word distribu-
tions share a common Dirichlet prior?. LDA has been applied in various fields such as
news classification®, sentiment analysis*, and system recommendation’. It is often com-
bined with the LDAvis toolkit® to visualize text data.

The protection of ICH is an important way to maintain the world's cultural diversity’.
The effectiveness of mass media has been validated in areas such as public health pre-
vention education® and legal awareness education’, indicating the necessity of utilizing
mass media for public education on ICH. According to opera expert Mr. Ye, puppet
shows in the ancient Lingnan region are recognized as symbols of Chinese puppet art
both at home and abroad'.

3 Methods

For data sources and data collection, TikTok is chosen as the research platform for its
high activity and broad reach. Searching "String Puppet Show" with the timeframe from
May 14, 2022 to March 18, 2023,we selected the top 5 videos with over 10,000 likes
and crawled 2,838 comments, and obtained 2,266 valid data after deduplication.
During the data preparation, as shown in Figure 1, we illustrate the process, first, we
conducted word segmentation and text data cleaning using Python 3.6, we treat with
stop words and applied TF-IDF transformation(term frequency-inverse document fre-
quency) which help to identify the most significant words and phrases in the data'!,.

Fig. 1. Flow chart of data analysis of Lingnan String Puppet Show based on LDA

With data analysis, this paper conducts basic descriptive analysis and LDA topic
modeling. Evaluating such as perplexity and topic coherence. Lower perplexity and
higher coherence indicate a better model quality. However, optimizing for perplexity
often results in selecting an excessive number of topics, which can cause high topic
similarity and low topic distinctiveness, ultimately impacting the analysis efficiency.
Therefore, coherence was chosen as the metric for evaluating the LDA topic model to
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measure filtering out less explanatory results and preserving more consistent or explain-
able topics. The topic-coherence relationship plotted is shown in Figure 2, and it can be
seen that topic coherence is highest when the number of topics is 20.
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Fig. 2. A List of Top-30 Most Salient Terms

Since the coherence score has the highest value at 20 themes, We set L = 1 and topic
number = 20 to conduct LDA analysis and obtained 20 distinct groups of topic key-
words representing the identified topics. After LDA analysis, the data is then visualized
using the LDAvis Toolkit, 6 The first 30 keywords related to Lingnan String Puppet
Show are shown in Figure 3a, and the inter-topic distance is shown in Figure 3b.
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Fig. 3. a. Top-30 Terms, b. distance map for topic modeling result

4 Results

In terms of keywords, "puppet", "puppetry”, and "inheritance" are the most frequently
mentioned words by the audience, which shows the audience's attention to Lingnan
String Puppet Show and its inheritance. for theme classification, we summarize 20 top-
ics into five themes shown in Table 1.
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Table 1. List of theme categories
Them Them | Topic Topic
e Theme name € per- num- Topic name per-
num- cent% | ber cent%
Pfaise 1 Praise for traditional Chinese culture 5.1
I;ngna}r)l ¢ Concern for the preservation of cultural
1 tring Puppe 15.1 13 heritage and the quintessence of Chinese 5
Show as a tra-
ditional Chi- 14 Thumbs-up support for performance forms 5
nese culture such as shadow puppetry
Admiration 2 Puppets are difficult to operate 5.1
for the Pro- 4 Love of marionette making skills and 51
duction Pro- opera singing :
cess and Per- Hard work in front of and behind the
2 formance 252 5 5
Skills of scenes of a puppet show
Lingnan 10 A tribute to the talent of folk puppeteers 5
ggmg Puppet 17 The puppeteers are like live action versions 5
ow of the game character Yuange
6 Support and affirmation of young people's 5
performances
Support A 1 A Mei with Zhangzhou and Quanzhou 5
3 Mei, the inher- | 19.9 puppet shows
itor 15 Attention to the accent and tone of the ac- 5
Praise the Fujian beauty A Mei for her
18 S 49
good singing
3 Childhood memories of watching perfor- 51
mances '
Inheritance 7 Concern for the heritage of Hokkien art 5
and Develop- 3 Hope to see the puppet show on the Spring 5
4 ment of 30 Festival gala
I;ngnan Regret that the powerful puppet show has
tring Puppet 9 S 5
Show faded out of sight in recent years
16 Concerns about other countries pre-emp- 5
19 Like to puppet, afraid of its loss 49
Confusion 12 The singing of a puppet show is not easy to 5
about the pro- understand
5 nunciation of 9.9
Lingnan 20 Can't understand the lyric 4.9
String Puppet

5 Discussion and analysis

For a better analysis and suggestions on public education of ICH, we discuss the fol-
lowing main themes, “Inheritance and Development of Lingnan String Puppet Show”
with 30% of discussion showing that there are high expectations for the future inher-
itance and development during the public learning process of this ICH, some topic is
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about missing childhood memory and feel pity for the fading from public view in recent
years.

For the theme “Admiration for the Production Process and Performance Skills of
Lingnan String Puppet Show”, the audience expressed their admiration and their ap-
proval (a total of 25.2%).

With the theme “Support for the Inheritors of Lingnan String Puppet Show” The
video of A Mei, as an inheritor of the Lingnan String Puppet Show, has gained popu-
larity. She has 750,000 followers on TikTok and is willing to carry forward ICH, A-
Mei has won the support of a nationwide audience (accounting for 19.9%).

In a discussion about “Praise as a traditional Chinese culture” this theme, learning
this ICH which has strong artistic charm, arouses the national pride of the audience.
(15.1%).

In the theme of “Confusion over the pronunciation of Lingnan String Puppet Show”,
the singing of Lingnan String Puppet Show is usually dominated by local dialects. As
a result, a large audience cannot understand the specific meaning of the singing
words(9.9%), which creates obstacles to learning about the content.

6 Conclusion

This study uses machine learning analysis to identify five major themes in Lingnan
String Puppet Show’s 2266 videos comments, and further explore the public education
strategy for Lingnan string puppet show with the following suggestions: 1. for display
channels, the Lingnan String Puppet Show should be presented in cultural and enter-
tainment activities more to increase learning opportunities and public engagement. 2.
for video content, the production obstacles of the craftsmanship could be highlighted
to enhance public understanding. 3. excellent inheritors with positive images could de-
velop their brands, and serve as role models. 4. for the general audience, raising public
awareness of their active roles and enhancing public engagement in the public learning
process are of vital importance.
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