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Abstract. Short video platforms like Tik Tok are becoming an increasingly cru-
cial educational platform that fosters learning on demand with educational science
videos. Educational videos are perceived as a productive strategy to enhance the
users’ scientific knowledge and even are applied in some academic scenarios. This
study provides an overview of science communication videos on Tik Tok informa-
tion management and assesses the content topics based on user engagement, time,
creator, and textual features. Seven main content topics are identified: Healthcare,
Trivia, Nature, Astronomy, Social Science, Engineering, and Agriculture. Further
findings demonstrate that topics vary significantly in terms of user engagement fea-
tures: Topics on Healthcare and Trivia receive more likes, comments, and shares,
whereas Social Science, Engineering, and Agriculture attract fewer engagements.
Moreover, videos on the Healthcare topic have shorter durations, more followers,
more concise video titles, and a smaller number of hashtags. We further elaborated
on each topic, combined with the existing literature on related fields of information
management.

Keywords: Clustering algorithm - Empirical research - Information
management - Science communication

1 Introduction

Educational videos and films have a long heritage in conveying complicated information
in kindergartens, schools, and higher education. However, concerning educational videos
of science communication, it is traditionally conquered by professional communicators
through mainstream media channels like television and movies [1]. With the emergence
of Web2.0, short video platforms (e.g., Tik Tok) have reshaped the educational science
communication environment. By eliminating the obstacles for content creators to access
an audience, short video platforms offer an alternative to traditional content distribu-
tion, creating new channels for popularizing educational scientific knowledge [2]. As
the current representative platform, Tik Tok encourages users to create and view educa-
tional scientific knowledge short videos on mobile devices. As per a statistical report by
ByteDance [3], science communication videos account for 20% of total views on Tik

© The Author(s) 2022
G. Ali et al. (Eds.): ISEMSS 2022, ASSEHR 687, pp. 1792-1801, 2022.
https://doi.org/10.2991/978-2-494069-31-2_210


http://crossmark.crossref.org/dialog/?doi=10.2991/978-2-494069-31-2_210&domain=pdf
https://doi.org/10.2991/978-2-494069-31-2_210

Assessing the Content Topics of the Educational 1793

Tok. The emerging large number of science videos deliver a challenge for information
management and topics’ recommendation on short video platforms.

Previous research focused on social media platforms (e.g., Facebook and Twitter) and
attested to some critical features of the specific topics of science communications [4-6].
Konneker & Lugger [7] alleged that the advancement of the Internet allows scientists and
science communicators to discuss scientific topics with multiple audiences with different
perspectives by using social media platforms. However, significant gaps exist in research
on the content types and communication features of scientific knowledge dissemination
on short video platforms [8]. Compared with traditional online video platforms, the
number of videos on the short video platform is more significant, the length of content
is more disparate, and the distribution mechanism is decentralized [9]. Due to the low
threshold of the participation of the common public, the content topics delivered by the
short videos are vastly diversified [10]. These features make existing research relatively
inapplicable for this novel communication platform.

In this study, we attempt to address these questions:

(1) What content topics can be identified from science communication videos on Tik
Tok information management?

(2) How do videos of different content topics differ in user engagement features?

(3) How do different content topics interact with other video features, including time,
creator, and textual features?

In answering the preceding research questions, we employed the clustering method
and VOSviewer tool to determine seven main content topics. To investigate the topic-
level differences, we conducted ANOVA and post-hoc tests to test topics’ differences in
user engagement and video features.

2 Research Method

2.1 Data Procurement and Processing

This study collected data from Douyin (the Chinese version of Tik Tok). To narrow the
field of study to science communication and popularization videos, we use the search
keywords “Ke Pu” (meaning science communication in Chinese) to filter the videos. Data
were collected for three months from October 2021 to December 2022. By removing
duplicated entries and these empty entries, we finally collected 19,000 entries. The col-
lection of video data mainly includes basic information (e.g., title and hashtags), creator
information (e.g., nickname), and video popularity metrics (e.g., likes and comments).

2.2 Video Clustering

This study employed VOSviewer to identify categories of the video data from the co-
occurrence data. Specifically, by artificially parsing this visual network, we determined
the main clusters of the video. Then we categorized the videos based on the Challenge and
Hashtags fields in the video information coding. Here, Challenge is the topic of the video
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Table 1. Content topics in science communication videos on Douyin (N = 5848)

Category n Highlighted hashtag words

Healthcare 1663 | medicine; Chinese medicine; cardiovascular; skincare; medical beauty;
tumor; hypertension; healthy diet; pregnancy; women;

Trivia 1536 | unsolved mystery; life tips; interesting knowledge; cold knowledge;
curiosity; human body; plane; UFO; incredible; culture

Nature 792 | wild animals; marine life; lions; antelopes; plants; insects; dinosaurs;
nature offerings; fishing; mystery

Astronomy 737 | universe; space; moon; solar system; planet; aerospace; meteorite;
alien; space station; milky way

Social Science | 535 | insurance; law; nation; social security; Chinese history; geography;
infrastructure; pandemic; China; finance

Engineering 435 | manufacturing; hydraulic press; craftsmanship; manufacturing process;
original technology; laborer; the beauty of the utensils; mechanical
principle; magnet; creative

Agriculture 150 | agricultural planting; farmer; rural; grape; farming period; agricultural
technology; weeding; rice cultivation; seed; grain

interpreted by the user or the platform. Hashtags are some keywords related to video
content and the topic. The unsupervised learning K-means algorithm was employed to
automate the clustering of clusters, which makes the classification more accurate and
helps us to find outliers [11]. As some of the video hashtags were vaguely defined or too
scattered for us to define the topics accurately, we discarded the data for these videos
and kept only the precisely defined ones. Finally, we defined 5848 clustered videos and
developed a systematic description based on the seven clusters.

3 Results and Discussion

3.1 Overview of Content Topic Clustering

The keyword co-occurrence network generated by VOSviewer is shown in Fig. 1a and
its translated version is shown in Fig. 1b. Different clusters are labelled with different
colors, and the size of the nodes indicates the number of occurrences of this term, while
the thickness of the connecting lines between the nodes represents the strength of the
association between two nodes. The co-occurrence network and clustering output define
seven categories: Healthcare, Trivia, Nature, Astronomy, Social Science, Engineering,
and Agriculture. As shown in Table 1, we highlighted ten hashtag words with the highest
link strength for each category. These words represent the content with the highest topical
associations for each category.

3.2 Topical Differences in User Engagement Features

User engagements represent how the public recognizes and interacts with the video
under specific content topics. The number of likes could reflect how the general public
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Fig. 1. Co-occurrence network of original keywords

perceives the science communication video under the content topic [12]. By the Use and
Gratification theory, individuals’ media selection behaviors are determined by the extent
to which media content satisfies individuals’ diverse needs [13]. As de Vries et al. [14]
showed, commenting and sharing content is a deeper form of engagement, indicating
a stronger relationship between the video and its audiences. Hence, the numbers of
comments and shares represent a higher level of attention and involvement with the
videos than simply clicking on the “like” [15], indicating metrics of success or impact.

Table 2 summarizes the means and standard deviations (SD) of the number of likes
(mean = 17494.95), comments (mean = 806.57), and shares (mean = 1741.47) respec-
tively. The videos under Trivia (mean = 31650.14), Healthcare (mean = 19745.55),
and Astronomy (mean = 17972.99) receive the number of likes above the average
(mean = 17494.95). The videos under Trivia (mean = 1439.13) and Healthcare (mean
= 944.03) receive the number of comments above the average (mean = 806.57). The
videos under Healthcare (mean = 3068.63), Trivia (mean = 2278.66), and Astronomy
(mean = 1802.71) receive the number of shares above the average (mean = 1741.47).
It can be seen from the standard deviation that all three metrics are relatively dispersed.
Based on the results of ANOVA, the number of likes (p = 0.000), the number of com-
ments (p = 0.000), and the number of shares (p = 0.000) are all significant at a 95%
level, revealing differences among the seven content topic groups. Tamhane’s post-hoc
analysis shows that science communication videos on the Trivia and Healthcare topics
receive significantly more likes, comments, and shares than other topics (p = 0.000).
‘We conclude that high user attention and recognition of the Healthcare topic come from
extensive concerns about health topics. As Wikgren [16] pointed out in an earlier study,
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Table 2. Means and standard deviations of user engagement metrics (N = 5848)

Content topic | n Likes Comments Shares

Mean SD Mean SD Mean SD
Healthcare 1663 | 19745.55 | 133782.37 | 944.03 |5639.27 |3068.63 |14028.91
Trivia 1536 |31650.14 | 148247.70 |1439.13 |7723.31 |2278.66 |15386.93
Nature 792 | 4513.66 | 31424.82 | 253.30 |1690.98 | 466.77 | 3439.88
Astronomy 737 |17872.99 |120660.20 | 611.75 |3648.80 | 618.13 | 4221.38

Social Science | 535 | 2662.17 11928.34 | 237.06 |2149.91 | 728.40 | 4752.15
Engineering 435 | 4910.19 | 34019.08 | 294.17 |3558.87 | 219.79 | 1538.96
Agriculture 150 | 3677.33 | 12292.15 | 200.75 |1069.89 |1802.71 |11589.29
Total 5848 1749495 | 114191.80 | 806.57 |5326.22 |1741.47 |11350.13

many non-professional health content consumers prefer to get their knowledge through
online support groups like bulletin boards and discussion groups. People need to share
the video in their chat groups to involve the information from the videos in the discus-
sion. Moreover, since the knowledge delivered by Trivia is compelling and interesting
enough, the user engagement index for this video category also stands out. We can see
that this type of content’s likes, comments, and shares are well above average. Trivia has
been shown in business case studies to improve engagement rates [17]. It is believed that
trivia information can improve the user experience when it comes to entity searches; even
a minor improvement in this type of search can significantly improve user engagement
[18].

3.3 Topical Differences in Time, Creator, and Textual Features

We further analyze the topical differences in time (i.e., duration), creator (i.e., followers),
and textual features (i.e., title length and hashtags). In that, duration represents the
length of the video when videos can fully express details. Followers reflect the video
creator’s influence on this platform. Textual features play a key role in searching and
recommending for users on the platform. Table 3 summarizes the mean values of duration
(mean = 78.93), followers (mean = 845916.10), title length (mean = 21.50), and number
of hashtags (mean = 3.50). As the standard deviations of duration (SD = 100.88) and
the number of followers (SD = 2445908.49) is excessively high, we took their natural
logarithms in the analysis and used their processed values in the following analysis. We
performed one-way ANOVA and Tamhane post-hoc tests to examine how each metric’s
seven content topics interact. Based on the results of ANOVA, all the metrics (p =
0.000) are significant at a 95% level, revealing differences among the seven content
topic groups.

Overall, the average duration of science communication videos (mean = 97.03) is
higher than the intermediate level of 40 s for Tik Tok videos [19]. Figure 2 shows the
distribution of the duration after logarithmic transformation. The post-hoc test reveals
that videos under Healthcare and Nature topics have significant differences from other
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Fig. 2. Distribution of natural logarithm of video length (In_duration), colored by content topics

groups in terms of length of time (p = 0.000). It can be concluded that the videos’ duration
of Healthcare (mean = 52.05) is the shortest topic, and the duration of Nature (mean =
133.60) is the most extended topic. Suppose the topic is related to a complex process,
such as topics of Engineering (mean = 165.86) and Agriculture (mean = 125.52), or
relatively professional background knowledge, such as the topic of Nature (mean =
133.60). In that case, the duration is extended for more elaboration. Moreover, it is
worth noting that videos under the Healthcare topics, which are proven to have the
highest user engagement features, are of the least duration among those topics. This
conclusion is consistent with the findings of Zhu et al. [20], which reveal that the general
public prefers shorter videos.

The video creator’s followers for Healthcare (mean = 1285204.84) and Agriculture
(mean = 348209.26) are significantly higher than the other topics (p = 0.000), while
the videos on the Astronomy (mean = 489042.46) topic are of the least mean value. We
conclude that the audiences of the videos under the Agriculture topic are not the people
who are accustomed to using the Internet. But the number of users who watch Agriculture
videos is significant. Therefore, such data feature emerges. Because the content of the
Astronomy theme is the furthest away from people’s lives, people pay relatively little
attention to this topic. This further illustrates that Tik Tok reaches a larger audience in
the lower market [21].

In terms of title length, the videos on Astronomy (mean = 24.59) and Trivia (mean
= 23.79) topics are of significantly longer titles than other topic groups (p = 0.000),
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while the videos on Agriculture (mean = 11.63) topics are of the shortest titles on
average. The most apparent purpose of the video title is to attract the users’ attention and
concisely elaborate on the main content of the video. The topics of Astronomy and Trivia
are somewhat mysterious, and therefore longer titles are utilized to be eye-catching.
Agriculture, covering the knowledge of some agricultural production techniques and
precautions, is relatively straightforward and therefore doesn’t need lengthy descriptions.
In terms of the number of hashtags, the videos on the Engineering (mean = 4.65) and
Nature (mean = 4.52) topics are of significantly more hashtags than other topic groups (p
= 0.000), while the videos on Healthcare (mean = 2.66) topics are of the least hashtags.
The number of hashtags reveals the concentration of the topics covered in the video.
Videos under the Engineering and Nature topics may contain multiple contents, such as
subcategories and comprehensive knowledge, so they have more hashtags. Videos under
the Healthcare topic usually focus on a single point of expertise and therefore have fewer
hashtags.

4 Conclusion

This paper aimed to assess the content topics and the potentials of educational videos
on Tik Tok for science communication. Educational short videos contribute to public
scientific information demand in fragment time. This research focused on the Tik Tok
platform and conducted empirical reviews based on 5848 educational videos. We cate-
gorized the science communication videos into seven classifications: Healthcare, Trivia,
Nature, Astronomy, Social Science, Engineering, and Agriculture. ANOVA and post-hoc
tests are then conducted based on the metrics procured from the preprocess of the raw
data. Findings demonstrate that topics have significant differences in user engagement
(i.e., likes, comments, and shares) and other short video features (i.e., duration, follow-
ers, hashtags, and title length). In that, Healthcare and Trivia show higher attractiveness
than other topics. In addition, we argue that the difference in topics’ textual features
and duration reflect these topics’ profession and content expression. By answering the
proposed questions, this study provides a content framework for future research on
video-based science communication. By revealing some topics’ more significant impact
over others, it contributes to the platform’s information management through optimizing
topics’ recommendation and educational videos’ distribution.

Furthermore, the results provide an understanding of the perception of educational
scientific knowledge among Chinese audiences and empirical evidence of how time,
creator, and textual features interact with videos under specific topics. In the future,
regression analysis will be conducted to explore the relationship between the popularity
of science communication videos and the topic features, textual features, etc. We will
keep focusing on the content topics and digging more dissemination characteristics of
educational videos to improve the efficiency of information management.
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