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Abstract

Objective: To investigate the influencing factors of dissemination effectiveness
of WeChat short videos for popular science journals, and to provide reference
for popular science journals to effectively conduct science communication and
enhance their influence through WeChat short videos.

Methods: Using the Elaboration Likelihood Model as the theoretical frame-
work, an empirical analysis was conducted on 762 short videos published on
WeChat Channels by 22 outstanding Chinese popular science journals.

Results: Topic, title techniques, presentation format, background music, and
source attractiveness have significant effects on the dissemination effectiveness
of popular science journals’ WeChat short videos, whereas short video duration,
source expertise, and source credibility have no significant effect. Furthermore,
the geographical location of popular science journals has no moderating effect,
while average monthly video publication count and number of new media plat-
forms have moderating effects.

Conclusion: Popular science journals’ WeChat short videos should select down-
to-earth topics close to users’ daily lives; create eye-catching titles to attract
users’ attention; comprehensively utilize multiple elements such as animation,
images, and narration, and reasonably add background music to enhance view-
ing experience; bravely shoulder the responsibility of science communication
and introduce attractive science presenters; diligently operate and build a new
media communication matrix.
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Abstract

[Purpose] This study aims to explore the factors influencing the dissemination
effect of WeChat short videos in popular science journals, providing references
for these journals to effectively conduct science communication and enhance
their influence through WeChat short videos. [Methods] Using the Elabora-
tion Likelihood Model (ELM) as the theoretical framework, an empirical anal-
ysis was conducted on 762 short videos published by 22 outstanding Chinese
popular science journals on WeChat Channels. [Findings] The results indicate
that theme, title technique, presentation form, background music, and source
attractiveness significantly influence the dissemination effect of popular science
journals’ WeChat short videos, while video duration, source professionalism,
and source credibility show no significant impact. Additionally, the journal’ s
geographical location does not have a moderating effect, whereas the average
monthly video publication count and the number of new media platforms do ex-
hibit moderating effects. [Conclusions] Popular science journals should select
themes that are down-to-earth and close to users’ daily lives; create eye-catching
titles to capture user attention; comprehensively utilize multiple elements such
as animation, images, and narration; and incorporate background music appro-
priately to enhance viewing experience. They must also courageously shoulder
the responsibility of science popularization by introducing attractive science
communicators, diligently manage their operations, and build a new media dis-
semination matrix.

Keywords: ELM theory; popular science journals; WeChat short videos; dis-
semination effect

Introduction

At the National Conference on Science and Technology Innovation, Academician
Conference, and Ninth National Congress of the China Association for Science
and Technology, General Secretary Xi Jinping emphasized that “scientific and
technological innovation and science popularization are the two wings of inno-
vation development, and science popularization should be placed on an equal
footing with scientific and technological innovation.” As an important carrier
for disseminating and popularizing scientific and technological knowledge, pop-
ular science journals not only serve as a crucial platform for creating a scientific
atmosphere and promoting scientific spirit but also shoulder the heavy respon-
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sibility of enlightening the public and enhancing scientific literacy. In today’ s
media landscape where “no video means no dissemination,” video has become
the new frontier of content marketing, and visualization represents a critical
breakthrough for popular science journals to effectively reach audiences and
better popularize scientific knowledge. General Secretary Xi Jinping’ s impor-
tant assertion during his inspection of the PLA News Media Center that “where
the audience is, where the readers are, where the users are, that is where our
work focus should be” is equally applicable to popular science journals seeking
to expand their influence.

In practice, popular science journals have actively opened video accounts or en-
tered short video platforms. Children’ s science journals such as Youth Science
Pictorial and Oriental Baby have entered Douyin, releasing short videos target-
ing children for science enlightenment and growth. Agricultural science journals
like New Rural Technology have launched WeChat Channels to popularize agri-
cultural knowledge from multiple angles and dimensions. Naval & Merchant
Ships has opened an account on Bilibili, having published 176 short videos and
attracting 87,000 followers.

The short video operations of popular science journals have attracted academic
attention. Xi Zhiwu et al. examined the necessity and urgency of video trans-
formation for popular science journals, while scholars have also focused on the
current status, content construction, and existing problems of short video op-
erations for these journals. Dissemination effect represents the key point and
ultimate goal of popular science journals’ short video operations. Zhang Bo et
al. conducted statistics on the dissemination status of popular science journals
on Douyin and found that the dissemination effects of popular science journals’
short videos are uneven, with significant differentiation. Researchers have an-
alyzed the influence of narrative strategies, title length, cover types, and other
factors on the dissemination effect of popular science journals’ short videos.
While these studies offer valuable insights, most are descriptive analyses, and
the few empirical studies lack theoretical support and theoretical discussion,
resulting in insufficient depth.

Essentially, users’ behavior of watching popular science journals’ short videos is a
decision-making process of selecting, processing, and handling information. The
Elaboration Likelihood Model (ELM) elaborates on the basic process and inter-
nal reaction mechanism of audience attitude and behavior change when facing
persuasive information. Based on this analysis, this study attempts to use ELM
as the theoretical foundation, take the 2020 Outstanding Chinese Popular Sci-
ence Journals as research objects, and explore the influencing factors of WeChat
short video dissemination effect for popular science journals, thereby providing
useful references for these journals to effectively conduct science communication
through short videos and promote deep integration of publishing.
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Theoretical Framework

In 1986, American psychologists Richard E. Petty and John T. Cacioppo first
proposed the ELM theory, suggesting that according to the degree of elabo-
ration likelihood that information receivers undertake when facing persuasive
information, the audience’ s information processing follows two basic routes: the
central route and the peripheral route. Specifically, the central route refers to
the process where audiences carefully and elaborately process and evaluate the
true value of received information to form cognition and attitude. The true
value of information mainly involves a series of traits related to information
quality, such as topic, authenticity, and objectivity. The peripheral route refers
to the process where audiences rely on peripheral cues in the persuasive context
(such as credible sources) without elaborately processing the information itself
to influence cognition and attitude. Peripheral cues in persuasive contexts are
mainly related to source characteristics. For example, during the COVID-19
pandemic, doctors’ advice for the public to wear masks outdoors—their profes-
sionalism and authority could serve as peripheral cues to cause attitude and
behavior change. Since its establishment, this theory has been widely applied
to research on the process and mechanism of information dissemination and
audience attitude change. This study draws on this theory to examine the in-
fluence of central and peripheral routes on the dissemination effect of popular
science journals’ WeChat Channels and further investigates the moderating role
of popular science journals’ characteristics.

2.1 Central Route

The central route primarily explores quality factors related to information con-
tent in popular science journals’ short videos. Information content includes two
attributes: theme and content quality. Drawing on Jin Yan et al.’s research, this
study divides content quality into title technique, video duration, presentation
method, and background music application.

2.1.1 Theme Based on the positioning and content presentation of popu-
lar science journals, their short videos contain various themes, including social
science, medicine, astronomy, physics, geography, etc. A content analysis of
government affairs short videos on Douyin showed that videos spreading pos-
itive energy, knowledge popularization, and thematic propaganda are popular
among users and have strong dissemination power. Wang Yan' s research on
Bilibili science interactive short videos revealed that social science-themed short
videos significantly positively affect dissemination effect, while astronomy and
earth science-themed short videos have no significant impact on dissemination
effect. Based on the above analysis, the following hypothesis is proposed:

H1: Different themes have significant differences in influencing the dissemina-
tion effect of popular science journals’ WeChat short videos.
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2.1.2 Title Technique Titles provide brief summaries of short video content,
offering main information and clues that help users understand video gist and
affect their comprehension. Titles are also the first trigger point for attract-
ing users. Deng Liixiang et al. found that using rhetorical questions and other
rhetorical devices in academic journal short video titles to create suspense can
stimulate user interest, resulting in higher likes and forwards. Zhang Lan et
al.” s research on social science academic journals’ WeChat official account arti-
cles also found that techniques such as exclamation marks, question marks, and
rhetorical devices significantly improve article read counts. The use of rhetor-
ical questions and other techniques can attract user attention to short videos,
stimulate viewing interest, and achieve better dissemination effects. Based on
the above analysis, the following hypothesis is proposed:

H2: The application of short video title production techniques significantly
positively influences the dissemination effect of popular science journals’ WeChat
short videos.

2.1.3 Video Duration Duration is an important indicator of short video
content completeness. Generally, longer videos contain more information and
are more likely to gain user recognition. Existing research has not reached con-
sensus on the impact of duration on short video dissemination effect. A study
on knowledge dissemination in social short video platforms showed that video
duration has no significant impact on comment or forward volume. Zhang Fang
et al.” s experimental research indicated that short videos with low information
capacity and clear themes & achieve better user cognitive effects. However,
a study on Weibo information forwarding showed that duration positively cor-
relates with forwarding volume. Considering the characteristics of social media
application scenarios and user behavior in watching popular science short videos,
this study proposes the following hypothesis:

H3: Popular science journals’ WeChat short videos of different durations have
significant differences in dissemination effect.

2.1.4 Presentation Form Traditional popular science journals typically use
text and images. Media technology development has brought about media form
evolution, making information presentation in popular science journals more di-
verse and rich. Popular science journals’ short videos integrate multiple media
methods, comprehensively using text, images, subtitles, audio, video, and anima-
tion. Different presentation forms create different user experiences. Particularly
in the social media context of user choice diversity and attention fragmentation,
the richness of short video presentation forms can effectively enhance immersive
and engaging viewing experiences. Research shows that the use of multiple form
materials such as text, images, and audio significantly positively correlates with
government short video users’ information adoption effect. Based on the above
analysis, the following hypothesis is proposed:
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H4: Presentation form diversity significantly positively influences the dissemi-
nation effect of popular science journals’ WeChat short videos.

2.1.5 Background Music Sound can trigger visual associations. Background
music can depict images, create atmosphere, express spirit, enhance short video
narrative ability, and attract user attention. Through integration with short
video visuals, it provides users with immersive experiences, enhances under-
standing of popular science knowledge, and even achieves empathy effects, ulti-
mately gaining high user recognition of dissemination content. An eye-tracking
experimental study on the impact of background music on college students’
reading effects showed that background music affects reading experience and
effectiveness by inducing emotional valence and arousal. Based on the above
analysis, this study proposes the following hypothesis:

H5: The presence of background music creates significant differences in the
dissemination effect of popular science journals’ WeChat short videos.

2.2 Peripheral Route

The Elaboration Likelihood Model posits that when information involvement is
low and users lack motivation and ability to process information, they activate
the peripheral route, relying more on external cues not directly related to content
to process information and change attitudes or behaviors. External cues mainly
refer to source characteristics. Following the classification methods used by most
scholars, this study divides source characteristics of popular science journals’
WeChat short videos into source professionalism, source credibility, and source
attractiveness.

2.2.1 Source Professionalism Popular science journals’ short videos mainly
revolve around journal positioning, created and disseminated by teams or indi-
viduals to popularize scientific knowledge. In the information reception process,
source professionalism is not the actual professional ability of the source but
the audience’ s subjective perception and evaluation of the source’ s professional
capability. Existing research conclusions on the relationship between source
professionalism and dissemination effect are inconsistent. Lai Shengqiang’ s re-
search showed that communicator professionalism is not significantly correlated
with users’ Weibo forwarding behavior. Xu Xiaojuan et al.” s research indicated
that intangible cultural heritage short videos featuring professionals or author-
itative figures result in higher user satisfaction and search intention for similar
information. Based on the above analysis, the following hypothesis is proposed:

H6: Source professionalism significantly positively influences the dissemination

effect of popular science journals’ WeChat short videos.

2.2.2 Source Credibility Source credibility refers to the degree of trust-
worthiness users perceive in communicators and their disseminated information.
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Source credibility was confirmed as early as 1951 in Hovland and Weiss’ s persua-
sion research. Numerous studies have confirmed that source credibility signifi-
cantly influences audience attitude change. With identical information content,
individuals are more easily persuaded by sources with higher credibility, while
persuasion success rate decreases with lower credibility. Online word-of-mouth
source credibility positively influences consumers’ purchase intention. A study
on Chinese public preferences for receiving climate change information showed
that public-perceived source credibility significantly positively correlates with
climate information dissemination power. Based on the above analysis, the
following hypothesis is proposed:

H'7: Source credibility significantly positively influences the dissemination effect
of popular science journals’ WeChat short videos.

2.2.3 Source Attractiveness Source attractiveness is the audience’ s com-
prehensive evaluation of the source’ s external image and content characteristics.
Specifically for popular science journals’short videos, source attractiveness refers
to the speaker’s image characteristics, language style, and interaction techniques.
McGuire’ s persuasion theory considers source attractiveness another important
factor influencing audience attitude and behavior change. Research indicates
that higher advertising source attractiveness leads to more positive brand at-
titudes and stronger purchase intention. Influencer source attractiveness posi-
tively and significantly influences consumers’ perceived hedonic shopping value,
thereby stimulating purchase intention. Based on the above analysis, the fol-
lowing hypothesis is proposed:

HB8: Source attractiveness significantly positively influences the dissemination
effect of popular science journals’ WeChat short videos.

2.3 Moderating Variables

The effects of central and peripheral routes on the dissemination effect of popu-
lar science journals’ WeChat short videos may be moderated by variables such as
the journals’ influence, video publication frequency, and number of publication
platforms. First, given that all surveyed popular science journals are 2020 Out-
standing Chinese Popular Science Journals with homogeneous influence, this
study distinguishes their influence by geographical location. Generally, first-
tier cities have better publishing environments and more advanced publishing
concepts, making them more aware and capable of using the latest communica-
tion technologies to promote brands and attract more users through improved
content quality and forms, thereby expanding journal influence. Second, in the
social media era, popular science journals that excel in management emphasize
the transformation of popular science achievements and enhance journal influ-
ence through new media communication such as short videos. The number of
published videos reflects the probability of videos being discovered, clicked, and
watched by users. Since video account opening times are inconsistent, this study
uses the average monthly video publication count to reflect update frequency.
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Third, Weibo, WeChat, Bilibili, and other platforms are currently popular new
media platforms whose mobility, ease of use, and strong interactivity facilitate
the dissemination of popular science journals’short videos. More new media plat-
forms for popular science journals make it easier to form a comprehensive and
diversified brand matrix and more likely to drive traffic to WeChat short videos.
Therefore, the number of other new media platforms may have a moderating
effect. Based on the above analysis, the following hypotheses are proposed:

H9: The influence of antecedent factors on the dissemination effect of popular
science journals’ WeChat short videos is moderated by the journals’ geographical
location.

H10: The influence of antecedent factors on the dissemination effect of popular
science journals’ WeChat short videos is moderated by the journals’ average
monthly video publication count.

H11: The influence of antecedent factors on the dissemination effect of popular
science journals'WeChat short videos is moderated by the number of the journals’
other new media platforms.

2.4 Dependent Variable: Dissemination Effect

Following Zhang Bo et al. and Zhang Fang et al.’ s research, likes, forwards,
and comments are used as indicators of short video dissemination effect. Larger
values for likes, forwards, and comments indicate better dissemination effect.
The model of influencing factors for popular science journals’s WeChat short
video dissemination effect constructed in this study is shown in Figure 1 [Figure
1: see original paper].

Figure 1. Model of influencing factors for popular science journals’ WeChat
Channels dissemination effect

Note: Arrows indicate the influence of independent variables (central route, pe-
ripheral route) on the dependent variable (dissemination effect), and the moder-
ating effect of moderating variables (popular science journals WeChat Channels
characteristics) in the relationship between independent and dependent variables.

Methodology
3.1 Data Source

The 2020 Outstanding Chinese Popular Science Journals (hereinafter referred
to as popular science journals) were selected as research objects based on three
considerations: first, strong authority, as they were selected by the China Popu-
lar Science Writers Association; second, broad coverage, including both general
public and segmented professional audiences in terms of target groups, and
involving astronomy, medicine, geography, aviation, etc. in terms of content;
third, strong representativeness, as the short video dissemination influence of
these selected journals represents a microcosm of new media operation status for
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popular science journals. Popular science journals were searched and followed
by real name on WeChat Channels. As of 14:00 on August 26, 2023, 22 of the 50
outstanding popular science journals had opened Channels, accounting for 44%.
Videos published by each journal from opening date to deadline were browsed
sequentially and numbered by publication time. Videos with tail numbers 1 and
6 were selected, yielding 762 short videos as analysis samples. This study used
SPSS 26.0 software for data management and analysis.

3.2 Variable Measurement and Coding

Data on theme, title presence, title technique application, video duration, pre-
sentation form, background music, geographical location, average monthly video
publication count, likes, forwards, and comments were obtained through video
viewing or statistics. The number of other new media platforms mainly counted
the opening status of popular science journals on Weibo, WeChat, and Bilibili.
Variables such as source professionalism, source credibility, and source attrac-
tiveness were coded as high or low by three professionally trained research assis-
tants. Coding consistency reached 94.5% during the pre-test phase, indicating
good reliability. Individual controversial cases were discussed with the author
to reach consensus.

The 22 popular science journals’ WeChat short videos were categorized into
five themes: medicine, astronomy, geography, aviation, and others. Titles were
divided into no title and with title, with titled videos further subdivided by
technique application. Video duration was divided into four categories: under 30
seconds, 30-60 seconds, 61 seconds-3 minutes, and over 3 minutes. Presentation
forms included text, images, animation, and narration, with 1 point for each
form used, coded as 1-4. Background music was coded as present or absent.
Geographical location was divided into first-tier and non-first-tier cities. Average
monthly video publication count was calculated as total videos from opening
date to end of statistical period divided by number of months. Results showed
maximum average monthly publication of 22.79, minimum of 0.25, and median
of 7.08, with high and low frequency groups divided by the median. For other
new media platforms, 1 point was assigned for each platform opened on Weibo,
WeChat, and Bilibili, coded as 0-3.

3.2.2 Dependent Variable and Coding

Likes, forwards, and comments for the 762 short videos were counted separately.
Based on weights assigned by invited communication and metrology experts to
each indicator and combined with relevant research, the dissemination effect
calculation formula is:

C,=040xL,+031xF,+019x R,

where C,, represents dissemination effect, L, represents likes, F, represents
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forwards, and R,, represents comments. Larger C, values indicate better dis-
semination effect of popular science journals’ WeChat short videos.

Results
4.1 Descriptive Data Analysis

The descriptive statistical analysis of popular science journals’ WeChat short
videos shows the distribution across various categories. In terms of themes,
medical and geographical topics account for significant proportions, reflecting
user interest in health and environmental content. Title usage shows that most
videos include titles, with a notable percentage employing rhetorical techniques
to enhance appeal. Duration analysis reveals a concentration of videos in the
30-second to 3-minute range, suggesting optimal length for engagement. Presen-
tation form diversity varies, with many videos using 2-3 different media elements.
Background music is present in a substantial portion of videos, indicating its rec-
ognized importance. Geographic distribution shows representation from both
first-tier and non-first-tier cities, while publication frequency demonstrates con-
siderable variation across journals.

4.2.1 Effects of Central and Peripheral Routes on Dissemination Ef-
fect

Since the dependent variable (dissemination effect) is continuous, multiple lin-
ear regression analysis was used to test influencing effects. Before regression
analysis, multicollinearity tests were conducted, with VIF values all far below
10, indicating no collinearity issues. Since explanatory variables such as theme
and title are discrete, they were converted to dummy variables before regression
analysis. The reference groups were: “other” for theme, “no title” for title, “1
form” for presentation, “over 3 minutes” for duration, “no background music”
for music, “low” for source characteristics, “non-first-tier city” for location, “less
than 7.08” for monthly publication frequency, and “0 platforms” for other new
media platforms.

Regression analysis results for popular science journals’ WeChat short video
dissemination effect are shown in Table 2 . The results show that the model
can well explain the dissemination effect, with central and peripheral routes
jointly explaining 84.2% of total variance in dissemination effect. Specifically,
in Model 2, compared with the reference group, astronomy and aviation cate-
gories show no significant difference in dissemination effect, while medicine and
geography categories show extremely significant differences, indicating that dif-
ferent themes significantly affect dissemination effect, thus verifying H1. Data
show that medical and geography short videos’ dissemination effects are approx-
imately 10.19% and 14.45% higher than the reference group, respectively. Re-
garding video titles, compared with the reference group, both titles without tech-
niques (6=0.335, p<0.001) and titles with techniques ($=0.452, p<0.001) show
significant relationships with dissemination effect, with effects approximately
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39.79% and 57.15% higher, respectively, verifying H2. For duration, compared
with the reference group, videos under 30 seconds ($=0.016, p>0.05), 30-60 sec-
onds ($=0.011, p>0.05), and 61 seconds-3 minutes (8=0.014, p>0.05) show no
significant differences in dissemination effect, failing to verify H3. For presen-
tation form, compared with the reference group, videos with 2 forms (8=0.087,
p<0.01), 3 forms (5=0.093, p<0.001), and 4 forms (5=0.137, p<0.001) show
significant differences, with effects approximately 9.09%, 9.75%, and 14.68%
higher, respectively, verifying H4. Videos with background music (8=0.095,
p<0.05) show significant differences from those without, with approximately
9.97% higher effect, verifying H5.

Regarding the peripheral route, both source professionalism (=0.024, p>0.05)
and source credibility (8=0.033, p>0.05) have no significant impact on popu-
lar science journals’ short video dissemination effect, while source attractive-
ness ($=0.050, p<0.01) shows significant differences, with approximately 5.13%
higher effect than the reference group. Thus, H6 and H7 are not verified, while
HS is verified.

4.2.2 Moderating Effect Analysis

To test the moderating effects of popular science journals’ geographical location,
average monthly video publication count, and number of other new media plat-
forms on the relationship between antecedent factors and dissemination effect,
multiple linear regression analysis was used after collinearity diagnosis. Results
are shown in Table 3 .

Table 3 shows that in Model 3, geographical location (=-0.214, p>0.05) has
no significant effect on WeChat short video dissemination effect, with R? of
0.077, indicating that location explains only 7.7% of variance. Average monthly
video publication count ($=0.058, p<0.05) and other new media platform counts
of 1 (=0.128, p<0.01), 2 (8=0.167, p<0.001), and 3 ($=0.912, p<0.001) all
significantly affect dissemination effect, with explanatory power increasing to
21.7% and 63.2% in Models 4 and 5, respectively.

To test H9, H10, and H11, explanatory variables with significant effects on short
video dissemination effect (theme, title, etc.) were first included in the model.
Hayes” PROCESS macro Model 1 was used to test the moderating effects of
geographical location, average monthly video publication count, and other new
media platform count. Bias-corrected bootstrapping with 5,000 samples and
95% confidence intervals was applied. Moderating effect test results show that
regression coefficients for interaction terms between independent variables and
location range from -4.8656 to 3.3096, with all confidence intervals containing
0, indicating that location has no moderating effect in the relationship between
antecedent factors and dissemination effect, failing to verify H9. Data show
that except for 4 presentation forms, interaction terms between independent
variables such as theme and title technique and monthly video count significantly
affect dissemination effect, with confidence intervals not containing 0. Therefore,
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average monthly video publication count partially moderates the influence of
antecedent factors on dissemination effect, partially verifying H10. Interaction
terms between independent variables and other new media platform count all
significantly affect dissemination effect, with confidence intervals not containing
0, indicating that other new media platform count moderates the influence of
antecedent factors on WeChat Channels dissemination effect, verifying H11.

Discussion
5.1 Interpretation of Results

Regression analysis results in Table 2 show that the central route (79.2%) ex-
plains more variance in popular science journals’ WeChat short video dissemina-
tion effect than the peripheral route (5%). This not only empirically confirms
the theory’ s correctness—that when audiences process information, both routes
coexist, with one becoming dominant in certain contexts—but also strongly re-
futes the view that “in the era of emerging platforms, content value has been
greatly diluted and content is no longer king.”

5.1.1 Down-to-Earth Science Themes Receive More Attention Re-
gression results in Table 2 show that popular science short videos related to
daily life, such as medicine and geography, have better dissemination effects
than other categories. This indicates that users pay more attention to and pre-
fer down-to-earth, practical popular science short videos. This differs from other
short video categories—for instance, Zhang Yan et al. found that current affairs
and economic videos have higher dissemination heat among news short videos,
while Huang Yan et al. found that patriotic education and “ghost animal” videos
are more popular among university students.

5.1.2 Diverse Presentation Forms Yield Better Results First, com-
pared with no title, having a title and using techniques can effectively improve
dissemination effect, consistent with findings in references [15][16]. “A good title
is half the battle’—excellent titles can quickly attract users. Second, presentation
form diversity significantly positively affects dissemination effect. The investi-
gation found that poorly performing videos mostly use single forms like images
or text, while high-performing videos typically comprehensively use animation,
PPT, narration, etc. Rich presentation forms not only stimulate user interest
but also help them understand popular science content. Third, background
music application significantly positively affects dissemination effect. Reason-
able and appropriate background music can evoke immersion and emotional
resonance, enhance viewing mood, strengthen understanding of popular science
content, and increase participation.

5.1.3 Peripheral Path Findings Results show that in the peripheral path,
both source professionalism and credibility have no significant impact on dissem-
ination effect. Traditionally, due to the “centralized” nature of science popular-
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ization, sources such as scientists, technical workers, and traditional media had
unquestionable professionalism and credibility. Social media has empowered
ordinary citizens with more voice, lowering the threshold for science popular-
ization in the “decentralized” network context. Science communication is no
longer the exclusive domain of scientists; participation by science enthusiasts,
writers, and knowledge bloggers has diversified and broadened science popu-
larization subjects. This diversification reduces source credibility and authority,
and with popular science information, “pseudo-science” information, and rumors
mixed together, users find it difficult to distinguish authenticity. This explains
why source professionalism and credibility do not improve dissemination effect.
Conversely, source attractiveness significantly positively affects dissemination ef-
fect. Attractive sources can impart popular science knowledge through accurate
and witty language, appropriate gestures, suspenseful setups, and well-designed
experiments, making science no longer dry and obscure, thereby stimulating
audience interest, immersion, and resonance.

5.1.4 Diligently Managed Video Accounts Gain More User Trust Re-
garding popular science journals’ WeChat Channels characteristics, geographical
location advantages do not bring better dissemination effects. However, both
average monthly video publication count and other new media platform count
significantly positively affect dissemination effect. Both indicators reflect dili-
gent management and operation.

First, higher average monthly video publication creates a “media as compan-
ionship” effect, effectively improving video open rates, cultivating user reading
habits, and enhancing fan stickiness. Second, more other new media platforms
can drive traffic to WeChat short videos, resulting in better dissemination effect.
In the big data era, popular science journals building multi-channel dissemina-
tion matrices can not only deeply explore potential audiences but also leverage
advantages of various media forms for precise service, thereby enhancing journal
brand influence.

5.2 Implications

5.2.1 Science Themes: Deeply Research User Needs and Select Life-
Relevant Topics Despite massive online information, users have differential
preferences for popular science short video themes based on their needs. Em-
pirical research shows that geography and medicine short videos closely related
to daily life have significantly better dissemination effects than other categories.
Therefore, popular science journals’ WeChat short videos should deeply research
user needs and stay close to life. They can publish short videos around issues
users care about, hot topics, difficulties, pain points, and controversial issues in
daily life, guiding users’lives and becoming important references for audiences to
learn science knowledge, master scientific skills, and identify “pseudo-science.”
For example, Family Doctor’ s WeChat Channel “China Family Doctor” has
columns such as disease signals, food identification, fatal traps, and self-rescue
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guides, with all short videos related to healthy living, becoming an important
channel for users to obtain health science knowledge. Meanwhile, other popu-
lar science journals such as astronomy and aviation can leverage current news
events to seamlessly link netizen concerns with science knowledge to increase
attention. China National Astronomy timely launched a series of short videos
using the successful launch of “Tianwen-1” as an opportunity, triggering tens
of thousands of likes.

5.2.2 Presentation Form: Carefully Arrange Videos to Enhance View-
ing Experience Popular science journals’ WeChat short videos should lever-
age their professional and authoritative advantages in science communication
to carefully arrange content, transforming obscure text into understandable and
enjoyable short videos.

First, excel at title creation. Users need time and effort to select needed content
from massive online information. In the swipe-screen era, attention is extremely
fleeting. An excellent short video with a mediocre title may be scrolled past,
while a vivid and fascinating title greatly increases click probability. China
Family Doctor’ s short video titled “U.S. ‘Poison Gas Explosion’ Aftermath:
Simply ‘Digging One’s Own Grave’—Residents’Lips Change Color, Faces Develop
Red Spots” received 95,000 likes, 100,000+ forwards, and 5,284 comments. The
three-line title not only uses analogy but also employs different fonts, sizes, and
colors to attract attention.

Second, in video production, popular science short videos should not be lim-
ited to dry theoretical explanations, monotonous text presentation, oral broad-
casting, or graphic presentations. They should scientifically and reasonably
integrate visual and audio elements such as text, images, audio, video, and an-
imation to transform abstract, dry, and obscure science theories into concrete,
@1k, and contextualized short videos that are easy for ordinary people to
understand and accept, thereby bridging the gap between science and the pub-
lic. National Geography s short video “Figs Have Not Only Flowers But Also
Insects?” comprehensively uses animation, video, and narration to intuitively
and vividly explain the process of fig wasps pollinating figs. Through multiple
expression methods, it enhances the breadth and depth of science knowledge dis-
semination, thereby “forming value overflow and diffusion appreciation effects
to enhance the power and value of science communication itself.”

Third, in post-production editing, adding appropriate background music creates
science popularization contexts, giving users immersion and enhancing viewing
experience. China National Geography understands the magic of music, us-
ing majestic, quiet, passionate, or ethereal music that blends seamlessly with
geographical landscape visuals, allowing users to accept geographical science
knowledge in an aesthetic audio-visual enjoyment.

5.2.3 Communication Subject: Shoulder Science Popularization Re-
sponsibility and Introduce Attractive Science Communicators The
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diversification of science popularization subjects has diminished source profes-
sionalism and credibility. Popular science journals are important subjects in
China’ s science popularization and play a pivotal role in science communica-
tion. Therefore, they should courageously shoulder heavy responsibilities and
hold high the banner of science popularization. Research finds that source at-
tractiveness significantly positively affects dissemination effect. Thus, popular
science journals’ short videos should introduce attractive science communicators
who should break away from serious stereotypical images and formal interpreta-
tion postures. Their language style and interaction techniques should align with
audience aesthetic demands, achieving civilian narrative in science short videos.
National Geography' s videos typically begin with “Some netizens @Qmentioned
me.” When introducing avocados, the expert says: “Of course, this avocado
not only resembles butter—it really contains over 15% fat, ‘oilier’ than eggs
and chicken.” This lifelike, vivid, and interesting discourse style narrows the dis-
tance with netizens. Similarly, China Family Doctor communicators often use
rhymes, clapper talk, and jingles to popularize self-rescue knowledge, achieving
good dissemination effects.

5.2.4 Media Operation: Adapt to Convergence Trends and Build Dis-
semination Matrix Research shows that geographical location has no signif-
icant impact on dissemination effect and no moderating effect in the relation-
ship between antecedent factors and effect. However, both average monthly
video publication count and other new media platform count significantly pos-
itively affect dissemination effect and have moderating effects in both central
and peripheral routes. This B~ us that popular science journals should adapt
to media convergence trends, diligently manage operations, deploy forces on
new media platforms, build dissemination matrices, create multi-channel and
multi-dimensional science short video marketing systems, occupy the initiative
in science popularization, maintain continuous content output, effectively en-
hance video account activity and visibility through large volumes of high-quality
content, and build science popularization brands. Through like and forward
functions on short video platforms, they can establish word-of-mouth among
users and, with matrix systems and algorithms, precisely target users, deliver
brand value, provide valuable science content, and enhance user stickiness to
science brands. China National Geography has established beachheads on mul-
tiple platforms, excels in operation, maximizes the dissemination advantages
of text, images, and short videos, radiates to different levels and needs of au-
diences, and creates mutual platform traffic guidance, building an exceptional
geography science brand.

Conclusion

The combination of popular science journals and short videos can not only
improve the coverage and penetration of science popularization but also pro-
mote deep integration of journal publishing. This study takes 762 short videos
published by 22 popular science journals among the 2020 Outstanding Chinese
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Popular Science Journals that opened WeChat Channels as objects, uses ELM
as the theoretical foundation, conducts in-depth research on influencing factors
of WeChat short video dissemination effect, and proposes targeted countermea-
sures and suggestions to provide references for improving dissemination effect.

Due to space limitations, this study does not present the separate influence of
central and peripheral routes on user likes, forwards, and comments. Users’
like-forward-comment behavior after watching popular science short videos is a
comprehensive and complex process that may be influenced by their perceived
usefulness or interestingness. Future research will reveal the influencing mecha-
nism through user surveys. Since WeChat short videos do not provide follower
data, this study does not include follower count as a potential variable. Ad-
ditionally, user age levels and knowledge levels may also affect dissemination
effect. Future research will select more comprehensive explanatory variables to
make the study more scientific and conclusions more generalizable.
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