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Abstract. In light of the increasing
frequency of misleading information in
social media regarding environmental
issues, this study aimed to identify
misleading information spread through
TikTok videos and to discuss why such
content is considered misleading, drawing
on relevant literature. Hashtags with large
numbers of views, such as #climatechange,
#sustainability, #pollution, #biodiversity,
#environmentalprotection,
#environmentalissues, #energysource,
and #environmentalproblems, were used
for data collection through web scrapper
called Apify (https://apify.com/). A total of
29 misleading videos were found. Content
analysis was applied to identify and classify
the topics and misleading claims. The
topics of misleading videos, according to
the most frequent mentions, were energy
sources, followed by climate change,
pollution, biodiversity, and environmental
degradation. Among the misleading
claims, videos related to pyramids as non-
pollutant power plants and conspiracy
related to pollution exhibited the highest
frequency. The results show various
misleading claims in videos related to
environmental topics. Also, emphasized
the importance of science education

in addressing misleading information.

In addition, the importance of an
interdisciplinary approach for addressing
environmental issues was reinforced.
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Introduction

In recent years, with the advancement of information technologies and
social media, easy access to information has a problem, that is, the propaga-
tion of misleading information. As pointed out by Petratos (2021), misleading
information can occur in different forms such as misinformation, disinforma-
tion, or fake news, which is easily spread through social media. Flintham et
al. (2018) have pointed out that the advent of social media changed the con-
sumption and exposure to various news. Aldwairi and Alwahedi (2018) also
emphasized that fake news is an old concept; it has existed since publishers
first used misleading information to further their interests even before the
Internet. However, the advent of the web further increased and redefined it.

In general, different types of misleading information have been influ-
encing diverse areas of society, such as health (Pulido et al., 2020), politics
(Farkas & Schou, 2019), and the sciences (Scheufele & Krause, 2019). In terms
of environmental topics, misleading information currently targets climate
change (Lutzke et al., 2019), global warming, and the influence of green-
house gas emissions (Lopez & Share, 2020). These topics emerge especially as
doubts about human influence on problems such as climate change, increase
in greenhouse gas emissions and global warming. This spread of misinfor-
mation can be disastrous during environmental crises, which emphasize
the importance of drawing attention to misleading information related to
environmental topics spread on social media.

In the context of misleading information, education can be viewed as
an essential tool for enabling society to address this current issue. Previous
scholars have pointed out the importance of education for coping with fake
news (Black & Fullerton, 2020; Keselman et al., 2021; Santin, 2021). Specifically,
in the case of the environment, environmental education plays an important
role and can be considered a strategy for changing attitudes toward the future
(Carvalho, 2001; Latif et al., 2013; Novo, 2009; Varela-Candamio et al., 2018;
Zso6kaetal.,, 2012). Following this notion, Breiting and Mogensen (1999) high-
lighted that the major focus of environmental education is teaching about
“the environmental issues man faces through his use of natural resources and
the possibilities of overcoming and preventing them in the future” (p. 349)
instead of the environment.
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In the context of science, Scheufele and Krause (2019) shed light on a few probable causes of misleading infor-
mation on scientific topics, such as the“lack of understanding of science,”which includes“knowledge about scientific
facts”and“epistemic knowledge about science” Other examples include “holding beliefs inconsistent with the best
available science”such as“inaccurate views of scientific consensus and the willful rejection of scientific consensus”
and “conspiratorial beliefs.” In this sense, science is a fundamental tool for confronting misleading information.

The increase in the spread of misleading information gained scholarly attention toward the detection of
fake news mainly with the use of algorithms (Aldwairi & Alwahedi, 2018; Alonso-Lépez et al., 2021; Flintham et al.,
2018; Shu et al., 2017). Additionally, many social media platforms have implemented policies against the spread
of fake news. For example, Meta, the company who owns Facebook, Instagram and Whatsapp, has been removing
content that violates its policies, which includes fake news and misleading content (Combating Misinformation |
About Facebook, 2020). For climate change, the company also clarified that despite the topic being part of a low
percentage of fake news on the platform, any fake news is taken very seriously (Meta Sustainability, 2022). Toward
this end, it partnered with a network of more than 90 independent fact-checking leading entities to evaluate and
rate climate-related content in more than 60 languages. Content found as false receives a warning label and obtains
reduced visibility. In addition, pages, persons, groups, or ads that constantly share false information are penalized.
However, in terms of controversial issues, the position of the platform is described as follows:

For example, content may use true information or opinion to express uncertainty about the impacts of climate change,
distrust in scientific expertise or skepticism about climate solutions. We don't believe it is our place as a company
to penalize this type of speech or referee legitimate debate, which is why we take the approach of educating and
informing people with authoritative information (Meta Sustainability, 2022, para. 8).

Other platforms, such as Instagram, follow similar steps, because they are managed by the same company,
Meta (How Instagram addresses false info, n.d.). Users of Instagram and Facebook also can report misinformation,
and the company will verify if the claim is valid. The former Twitter current X, also uses a labeling information tool
that alerts it when information can be misleading (How We Address Misinformation on X, n.d.). The labeled infor-
mation, similar to the other platforms, is penalized with reduced visibility.

For Tiktok, Keenan (2022), the head of trust and safety of the platform, shared that they are working to im-
prove measures for reducing misinformation on the platform. For example, they use machine learning to detect
misinformation, which is redirected to a moderation team that analyzes and removes it in the case of violation of
their policies. The platform also relies on fact-checking partners that review content in more than 30 languages.
In a recent update, Tiktok (2023) informed that it will also begin to enforce measures against the spread of misin-
formation on climate change.

Among these social media, Tiktok has been gaining considerable attention recently. In 2020 and 2022, it was
the most downloaded app worldwide (Ditrendia, 2020; Most Downloaded Apps Worldwide 2022 | Statista, 2023).
In addition, as pointed out by Alonso-Lépez et al. (2021) and TikTok: Distribution of Global Audiences 2023, by Age
and Gender (2023), Tiktok’s userbase mainly consists of Generation Z. The platform was launched locally in China
in 2016 and internationally later in 2017. In 2018, it merged with Musical.ly and became accessible in the United
States (Zulli & Zulli, 2022). As explained by Hautea et al. (2021), Tiktok features videos lasting for 60 s, oftentimes
even shorter,“the in-app interface is used to record and edit video content, annotate it with text and graphics, and
post with captions and hashtags” (p. 3) based on likes, shares, and comments, and other interactions, which guide
the recommendation algorithms of the platform. However, tracking misleading videos uploaded on the platform
can be difficult due to its popularity, ease of features, and large number of videos uploaded per day. Moreover,
compared with other social media, Tiktok can still be considered new; thus, examining its contents from the plat-
form can lead to interesting results.

Theoretical Background - Misleading Information

According to Collins Dictionary (n.d.), misleading information is a type of information that can confuse or
mislead. It can also be defined as a type of information that can be considered deceptive. In the literature, various
fields of research focus on defining this type of information. For example, Wardle and Derakhshan (2017) high-
lighted the definition of terms and strategies as policy-making to combat misleading information or information
disorders. Lecheler and Egelhofer (2019) focused on the terms and impact of misleading information. Brisola and
Doyle (2019) emphasized terms and proposed the critical information literacy approach for addressing this type of
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information. Bailey and Hsieh-Yee (2019) examined the history and terms and proposed a framework for addressing
false information through information literacy.

In addition, various studies on misleading information can be found in the literature, and the number of studies
on the topic is continually growing. For example, Ha et al. (2021) found that research on misleading information
is increasing. Specifically, their review demonstrated a spike in the number of studies on misinformation and fake
news after 2016. Moreover, the review highlighted that quantitative research was the most commonly used method
and that diversity exists in the disciplines that conducted research on this topic at the time.

The majority of research on misleading information is still related to computer science (Ha et al., 2021). In this
field, many researchers proposed an algorithm detection for fake news on social media. (Figueira & Oliveira, 2010;
Natarajan et al, 2022; Shah & Kobti, 2020; Sheikhi, 2021; Shrivastava et al., 2022). Guo et al. (2020) reviewed the dif-
ferent methods used for the detection of false information on social media. Among other analyses, Zannettou et
al. (2019) also considered the detection of false information in which the authors found that the most commonly
used method was machine learning. When analyzing misleading information on social media platforms, Zanettou
etal. (2019) and Kumar and Shah (2018) cited that the majority of researchers used Twitter followed by Facebook
as the object of study.

As mentioned by West and Bergstrom (2021), the majority of research on misleading information is related to
the public consumption of misinformation, models of spreading misleading content, social network effects, and
crowd-sourced mediation. Scholars also examined the strategies for addressing misinformation, one of which is the
inoculation method, which has produced interesting results. As explained by Lewandowsky and Van Der Linden
(2021), the inoculation method, which is analogized to inoculation for vaccines, consists of the idea of exposing
people to weak examples of misleading information beforehand, such that they become increasingly resistant or
immune to such misinformation. Many researchers have used this strategy (Compton et al., 2021; Lewandowsky &
Van Der Linden, 2021; Maertens et al., 2021; Roozenbeek et al., 2022; Van der Linden, 2017).

Scientific topics are also frequent targets of misinformation. For example, as illustrated by Wang et al. (2019),
health topics, such as vaccines, cancer, cardiovascular diseases, diet, and nutritionism, are constantly the target of
misinformation. Del Vicario et al. (2015) conducted a study in Italy on the environment, diet, health, and geopolitics,
which are the most consumed conspiracy topics on Facebook.

Climate change is another topic that has been examined in relation to misinformation. Treen et al. (2020)
pointed out that misinformation on climate change is related to skepticism, denial, and contrarianism. The authors
also highlight the importance of interdisciplinary strategies to deal with this problem. Other studies on misinfor-
mation about climate change have also been conducted. For example, Samantray and Pin (2019) analyzed climate
change conversations on Twitter, while Wright (2022) conducted a review on misinformation on climate change
and extreme weather across social media platforms. Lastly, Chu et al. (2023) explored the semantic features of
climate change on Weibo.

As a result of scientific topics being frequently the target of misleading information, many researchers point
out the importance of science in combating misinformation. Scheufele and Krause (2019) explained different rea-
sons why citizens are misinformed such as the lack of understanding of science. In a different context, Hopf et al.
(2019) associated the propagation of misinformation with the lack of trust in science. Various researchers, such as
Sharon and Baram-Tsabari (2020), Howell and Brossard (2021), and Serpa et al. (2021) pointed out scientific literacy
as a means of addressing misleading information.

Moreover, education is a seemingly positive influence on addressing misinformation. Brisola and Doyle (2019)
emphasized that critical information literacy and education are tools for solving this problem. Other researchers,
such as Hopf et al. (2019), also emphasize that education is important in this process. The authors proposed that
education, as part of life skills development and especially in the culture and methods of science, is an important
component of long-term solutions for misleading information.

In the specific case of science education, science literacy is one of the goals of the science curriculum in dif-
ferent countries as mentioned by Osborne and Pimentel (2023). For the authors, the science curriculumiis failing in
addressing misinformation and promoting appropriate scientific literacy. They also propose basic competencies for
evaluating scientific content, which are related to an enhanced understanding of science and its nature. In another
paper, Osborne and Pimentel (2022) highlighted the role of education in the age of misinformation. They posited
that education plays an important role in well-known strategies for handling misinformation such as inoculation,
debunking, or lateral reading. The authors also named three concepts that are important for understanding and
evaluating misleading claims. Science education can be helpful in the use of the three concepts, namely, “(i) the
social practices that the scientific community uses to produce reliable knowledge (10); (i) the criteria of scientific
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expertise; and (iii) the basics of digital media literacy.” (p. 247). The researchers emphasize the importance of
prioritizing science literacy in education. They address misinformation by proposing fundamental strategies and
underscore the significance of education in instilling critical concepts for assessing scientific content in an era of
misleading claims.

Research Problem

A stream of research has examined climate change on social media; however, research that explores beyond
this topic in environmental issues remains lacking. On Twitter, for example, Samantray and Pin (2019) analyzed
conversations about climate change denial, and Fownes et al. (2018) conducted a review on conversations about
climate change on social media. Furthermore, other researchers created datasets of opinions about climate change
onTwitter (Effrosynidis et al., 2022). On Facebook, scholars focused on testing different approaches for evaluating the
credibility of fake news (Lutzke et al,, 2019), analyzing contents created by non-government organizations (NGOs)
(Vu et al., 2020), and examining rhetoric on climate change denial on social media (Bloomfield & Tillery, 2019). On
Instagram, studies explored how climate change communication is implemented on the platform (Kober, 2022) or
analyzed the content of the hashtag #fridaysforfuture (Herrmann et al., 2022). On Tiktok, research was conducted on
the hashtag #climatechange (Basch et al., 2022), and semantic network analysis was used to investigate hashtags
such as #climatechange, #ecofriendly, #sustainability, #ecotok, #forclimate, and #environmentalactivism (Nguyen,
2023). However, other topics of environmental issues (apart from climate change) remain under-explored, and the
majority of research is still quantitative. Furthermore, an in-depth analysis beyond the number of likes and views in
Tiktok is necessary. Expanding the understanding of misleading content on social media platforms becomes crucial
in the international context, particularly given the importance of science education in mitigating misinformation.
Osborne and Pimentel (2023) have highlighted challenges within current science curricula, emphasizing the need
forinnovative approaches. Studies exploring scientific content on social media platforms provide valuable insights.
Beyond merely detecting misinformation, understanding the topics used, their arguments, and misleading claims
can greatly benefit the global science education curriculum. However, as noted, the analysis of misleading infor-
mation on social media still lacks in-depth research. Based on the literature review in this study, no research has
explored the different types of misleading information on the aforementioned platforms.

Research Aim and Research Questions

This research aimed to analyze the nature of misleading content found on Tiktok videos and to discuss why
such content is considered misleading through the relevant literature. Especially, there was an intention to identify
misleading contentin videos on Tiktok regarding environmental issues, analyzing it by topic, and identifying specific
misleading claims in these videos. Thus, the study posed the following research questions.

1. What are the main topics of misleading videos related to environmental issues in Tiktok?
2. What are the misleading claims made in these videos?
3.  What does the relevant literature say about these topics and misleading claims?

Research Methodology
General Background

This research is qualitative because it aims to analyze the nature of misleading content in TikTok videos on
environmental issues and understand why it is considered misleading. This type of research aligns with qualita-
tive research approaches that intend to examine the intentions and meanings underlying the data, exploring
meanings and generating insights instead of focusing on statistical analysis. Data were collected using hashtags
(#climatechange, #sustainability, #pollution, #biodiversity, #environmentalprotection, #environmentalissues,
#energysource, and #environmentalproblems) through a web scraper called Apify (https://apify.com/) on June
2,2023. For the data analysis, qualitative content analysis by Kripendorff (2004) was used. This analytical method
is frequently used to analyze textual, visual, or audio data to identify themes, patterns, and meanings within the
content. After sampling materials, speeches, and text (if presented and if different from speech) were transcribed.
These data transcriptions were used to build categories to identify the general topics of the videos and each mis-
leading claim presented in them.
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Sample

The sample consisted of 3,840 videos posted on Tiktok from 2019 to 2023. All videos that were private, un-
available at the time, or unrelated to environmental issues were excluded. The remaining videos were considered
relevant. The total number of relevant videos was 2, 198, which were watched again to identify misleading informa-
tion. To identify potential misleading information, the current study used a method similar to that used by Sharma
et al. (2017) and based the analysis on the quality of information and citation of credible sources. All videos that
provided doubtful information were separated for fact checking. A total of 40 videos presented information that
was considered doubtful, which was examined to verify the contents on the basis of the relevant scientific literature.
Out of 40, 29 were considered misleading. The videos and their specific data were grouped under three categories
(i.e,, relevant, misleading, and non-misleading) and systematized using Excel sheets. The average duration of the
misleading videos was 2.1 min. Table 1 presents an overview of the number of views, likes, comments, and shares
of the misleading videos.

Table 1
Overview of Tiktok Videos Related to Environmental Issues

Videos N L\J/ringlsz)rsOf Total views Total likes Total comments Total shares

Misleading 29 19,405,383 2,437,860 35,703 116,538

Table 1 indicates a significant amount of engagement with misleading videos, which can be seen by the total
high number of views, likes, comments and shares. Thus, analyzing their content is relevant.

Data Collection and Analysis

For data collection, Tiktok videos were assessed using hashtags. The method used by Basch et al. (2022) and
Huber et al. (2022) was followed and included the hashtags #climatechange and #sustainability to identify videos
related to environmental issues. An additional reason for including these hashtags was that they displayed the
highest number of views (5.3 and 4.6 billion views, respectively) at the time of data collection compared with the
other hashtags identified as relevant by the current authors.

Furthermore, based on these two hashtags and number of views, additional hashtags were derived using
snowball sampling (Noy, 2008) as follows: #pollution (1.1 billion), #biodiversity (263.7 million), #environmentalpro-
tection (152 million), #environmentalissues (3.8 million), #energysource (2.5 million), and #environmentalproblems
(1.7 million), which were also included in the analysis due their relevance and high number of views.

Data from these hashtags were extracted through a web scraper called Apify (https://apify.com/) on June
2,2023. Apify enables data scraping from web pages and has been used by many researchers to examine videos
from social media platforms (e.g., Dubrosa et al., 2023; Nallakaruppan et al., 2023; Wu et al., 2023). According to
the definition of the Apify website, web scraping is a method for automatically extracting data from webpages
and other online sources. It entails accessing online pages, parsing the HTML content, and retrieving particular
data—like costs, descriptions or locations—using software tools or scripts (Explore Web Scraping Tools, Methods,
and Frameworks, n.d.).

Specifically, for this research, Apify was used to retrieve data from TikTok videos related to environmental issues
and the mentioned hashtags. Through Apify, data such as the number of likes, views, shares, comments, and the URL
of the videos were collected. The current study is interested in the content of misleading videos; thus, all contents
of the 29 videos were transcribed into a Word document. Each video was identified using the link of the video
and the code used for identification of the videos (e.g., V1 and V2). The qualitative content analysis with reference
to Krippendorff (2004) was employed, this method is defined as “a research technique for making replicable and
valid inferences from texts (or other meaningful matter) to the context of their use” (p. 18). This method appeared
to be suitable for the aims and questions of this research, providing a flexible, exploratory, and in-depth approach
to understanding misleading content in TikTok videos related to environmental issues. Given the exploratory na-
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ture of this study, aligned with its aims and questions, qualitative content analysis is deemed appropriate. Several
studies have utilized content analysis for exploring videos, indicating their validity and usefulness for this type of
research (Fowler et al,, 2021; Kousha et al.,, 2012; McCashin & Murphy, 2022; Waters & Jones, 2011). First, the videos
were categorized into their main topics in relation to environmental issues. The categories were created on the
basis of the topics for environmental issues as discussed in the book of Haper and Snowden (2017). Second, each
misleading claim that appears in the videos was categorized. Table 2 systematized and presented these data. The
researchers discussed all topics and misleading claims using scientific papers and books as references.

Research Results
Topics of Misleading Information
The analysis focused on the content presented in TikTok videos related to environmental issues that contained
any type of misleading information. Furthermore, the results were organized based on the main topic of the videos
and the misleading claims made in each one. The summarized results regarding the main topics of the videos and

each misleading claim are presented in Table 2 as follows.

Table 2
Topics on Environmental Issues and Misleading Claims Presented in Misleading Tiktok Videos

Topic Fre%;;ncy Misleading Claims Frecg(l);lsncy
Non-pollutant energy source: Free fuel generator of energy 1(2.9)
Dark energy as a source of clean energy 1(2.9)
Non-pollutant energy source: Pyramid as a power plant and Nikola Tesla 8 (23.5)
Energy sources 12 (41.4)  Renewable energy is too expensive 1(2.9)
Renewable energy sources are not reliable 1(2.9)
More people are killed installing solar panels every year than are killed by nuclear power 1(2.9)
€02 has no influence on climate change 1(2.9)
Earth is cold most of the time 1(2.9)
We can live on Earth when it is warm 1(2.9)
The Earth is warmed up without human intervention 1(2.9)
Climate change 7(24.1) The future of the climate is going to be decided in Asia and in Latin America by poor people 2(5.9)
The source of climate change is a tire graveyard 1(2.9)
Investments won't help to reduce global temperatures 1(2.9)
Earth goes through cycles and, therefore, it is warmed up without human intervention 1(2.9)
Sggir;%nantqiz:tal 1(34) People from Mars suffered from global warming 1(2.9)
Biodiversity 2(6.9) Rating animal appearance: Beauty and ugliness of animals 2(5.9)
Three-eyed fish found in Argentina mutation due nuclear waste 1(2.9)
Pollution 7(24.1)
Conspiracy related to pollution: Disbelief in government, companies, science, or news 8 (23.5)
Total 29 (100) Total 34.(100)

Table 2 indicates a diverse range of topics related to misleading content on Tiktok and presents each mis-
leading claim by topic. Moreover, the topics are related to the main topic of the video. Misleading claims have a
higher number of topics because some videos presented more than one misleading claim. The topics with the
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most misleading content were Energy source (n = 12, 41.4%) followed by Climate change (n = 7, 24.1%), Pollution
(n=17,24.1%), Biodiversity (n = 2, 6.9 %) and Environmental degradation (n = 1, 3.4%).

The results show that among the misleading claims the ones with higher mentions in the videos were Non-
pollutant energy sources: Pyramid as a power plant and Nikola Tesla (n = 8, 23.5%) and Conspiracy related to pollution:
Disbelief in government, companies, science, or news (n = 8, 23.5%). These claims were succeeded by others, such
as The future of the climate is going to be decided in Asia and in Latin America by poor people (n = 2, 5.9%) and Rating
animal appearance: Beauty and ugliness of animals (n = 2, 5.9%). Other misleading claims spread in fourteen differ-
ent claims were mentioned only once (2.9%).

Energy Source

This topic is the most mentioned one. The videos were related to green energy sources, the idea of a fuel-free
generator, dark matter as a source of energy, and natural energy from pyramids as well as Nikola Tesla. Out of the
12 videos related to energy sources, eight were related to pyramids being a power generator that produces clean
and non-pollutant energy. In addition, among the misleading claims about energy sources, one of the videos was
related to the denial of climate change, the influence of CO,, and global warming. Overall, the video was about
renewable energies, but they mentioned a misleading claim related to the denial of climate change. The following
text presents examples.

The first is the idea of clean energy produced by pyramids and its relation to the work of Nikola Tesla.

He discovered that electricity occurred naturally throughout the Earth’s atmosphere and ground. This energy was
not the kind of energy that we have that pollutes. It was a completely passive energy. That had no byproducts. (...)
Carmen, can you explain to me why do you think the Great Pyramids of Giza in Egypt are not tombs? It has nothing
to do with that. And they keep repeating. They get a story, and they repeat it over and over, and they get the students
to repeat it, to get their mark to get out of college. And none of it. They have no proof of any of it. They never found a
mummy in a pyramid. Why do you think they were power generators? Christopher Dunn has shown how the pyramids
could have been used as energy plants. He’s written several books that he’s a power plant. He’s an engineer. And so
his research isn't psychic and, you know, esoteric in any way. It's mechanical. (...) (V20, audio transcription)

First, it is important to note that the assertion suggesting that the Great Pyramid is not a tomb lacks support
from relevant literature. Theories, such as the Great Pyramids being energy power plants, are considered alterna-
tive theories and are not widely accepted by experts in the field. The claim that students are forced to accept and
repeat that the pyramids are just tombs to pass exams is seemingly conspiratory. Schools and teachers bear a moral
responsibility to teach students the most accepted knowledge in society. Lastly, the association between Nikola
Tesla and the Great Pyramids is also not supported by relevant literature.

In another example, a video discussing issues in green energy sources presented a misleading claim regard-
ing the denial of climate change:

Green energy also has a significant impact on price growth. Its tariff is the most expensive, but the rules of the energy
market oblige us to buy green energy in full. We are being persuaded that the transition to green energy will reduce
CO, emissions and save the world. (...) But even if we cover the entire surface of the planet with solar panels and wind
turbines, the energy they will produce won't be enough. Has it only now dawned upon us that the sun doesn’t shine
at night, and the wind doesn’t blow all the time? In such conditions, power outages are unavoidable. (...) Wouldn't it
be easier for us to move straight into a cave, or better yet, straight into a grave so as not to emit extra CO,? Which, by
the way, has nothing to do with climate change. (V16, audio transcription)

Based on this example, several noteworthy claims emerge that need further scrutiny. First, the argument that
green energy is more expensive than fossil fuel energy is only partially true. Formulating a strong claim necessitates
consideration of various analyses, yet the video fails to provide evidence or analyses supporting this argument.
Secondly, the claim that wind and solar energy sources are not reliable is also partially true. To support such a claim,
itis essential to present evidence, studies, and an explanation of the factors considered, which is notably absent in
the example from the video. Lastly, the claim that green energy sources are not reliable in extreme weather condi-
tions is also not completely true. Different energy sources can suffer damage due to weather conditions. Based
on these considerations, notably, analyzing these energy sources and their costs, tariffs, and performances under
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various conditions is difficult; however, the claims made by the author of the video do not seemingly consider all
other variables and can, thus, be viewed as misleading.

Another claim made in V16 is regarding the influence of CO, on climate change. This kind of denial of the
impact of CO, on the climate change is also not well supported by relevant literature. In the video, this argument
is merely presented without substantial argumentation to validate the claim. Scientific discourse supports the
understanding that increased levels of CO, contribute to global warming and climate change. The lack of in-depth
analysis or citation of credible sources weakens the credibility of this particular claim.

Another video on energy sources proposes the existence of an engine called a fuel-free generator (FFG) that
produces less pollutant energy.

Thus, the fuel-free generator (FFG) is not a perpetual motion machine since it requires an input of energy, but a
smaller amount than what energy it can produce. An obvious question arises: how, then, will energy be generated
if no fuel is required? That we know from the school physics class that according to the law of energy conservation
we can't get more network output than we had spent on it. But this law only works in closed systems. Whereas FFG
is an open system, and it receives energy from the surrounding space, scientists of the Russian Academy of Sciences
experimentally confirmed that, for example, during the operation of magnetic FFG, the space around the generator
does not heat up but cools down instead. (V27, audio transcription)

The claim that FFG is not a perpetual machine is false because FFG, as it is described in the video, continues
the movement once set in movement, which is basically the definition of a perpetual motion machine. Second,
the claim that according to physics and the law of energy conservation, “we can't get more network output than
we had spentonit”(V27), which is made in the video, is also inaccurate. The law of energy conservation states that
energy will be conserved, that is, it cannot be created or destroyed. According to the law of thermodynamics, the
output energy of a system cannot be higher than the input; in fact, no engine is capable of manufacturing 100%
of the input energy into energy output. It is also important to emphasize that the law of energy conservation ap-
plies to open and closed systems, not only to closed systems, as is claimed in the video. The differences between
these types of systems rely on the transfer of energy and matter from the system to its surroundings. Regarding
the claim that space around the machine becomes cooler, the idea that heat is transferred from a warmer to a
cooler body until both achieve equilibrium is well known. Becoming cooler for the surrounding of the machine
indicates that the surrounding is transferring heat to the machine, which seems very unlikely. A working machine
would naturally generate heat due to movement, such that having a lower temperature than its surroundings is
very unlikely for the machine.

Lastly, another claim identified in this study is related to dark matter as a source of energy as stated in the
following example:

We just discussed how dark matter and dark energy are literally an energy source that is like 0.0. We can figure out
how to harness this energy. We would literally be able to do anything. The aliens have been trying to help us and
trying to get us to understand that we don't need to be so greedy about things like oil and all this. If we were using
dark matter for what it could be used for, then we would be able to do anything and everything that the aliens do.
In order to solve the dark energy equation, you have to be able to use at least 3% of your brain. It said most people
only can use 1 to 2% if you're lucky. (V17, audio transcription)

In relation to dark matter as an energy source, there is no evidence to support this claim. Regarding the idea
of aliens talking is even more misleading compared with the other statements because no scientific evidence ex-
ists of aliens contacting humans or attempting to teach humans. Another misleading aspect of the video that is
not necessarily connected to environmental issues is the use of a percentage of the human brain, which has no
scientific basis.

Climate Change
The study identified videos that presented denial of global warming and climate change. It found ideas, such

as the Earth being cold most of the time; the use of cycles to explain why climate is changing; or even speeches
blaming low-income countries for climate change. A few representative examples are presented below.
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Speaker 1: 1 think that the true data on Earth is that the Earth is cold most of the time, that right now, we should be
grateful that it's nice and cozy because we can live when it's warm. But | think that the data might indicate that Earth
is cold more often than it’s hot.

Speaker 2: Well, that's what Randall Carlson has said and what Randall Carlson said really freaked me out. He says
global warming is not scary. Those global cooling, that’s what's really scary. (V1 audio transcription)

Thefirst claim in this example is that Earth has been cold most of the time. However, this assertion lacks evidence
in the relevant literature. Another claim made in the speech from V1 is that humans can live when the climate is
warm, but evidence for this claim is also lacking. In human history, climate change has been identified as a reason
for the collapse of early human civilizations. To gain credibility, these claims need a more comprehensive examina-
tion of historical and scientific literature. Analyzing documented cases of civilizations affected by climate change
and presenting empirical evidence would contribute to a more nuanced understanding of the intricate relationship
between climate and human civilization. The absence of such evidence in the video weakens the persuasiveness
of the claims, highlighting the need for a more thorough and well-supported discussion on these complex topics.

In another example, the idea of cycles appears in one of the speeches from the video, which summarizes
diverse parts of the speeches. The video does not seem to intend to spread misinformation; however, the creators
added a few misleading claims combined with scenes of animals on Earth, such as polar bears and penguins, and
a sad song in the background. Nevertheless, misleading claims have been presented:

Speaker 1: Oh, the world goes through cycles.
Speaker 2: Oh, what? You mean the world warmed up without human intervention? (V4 audio transcription)

This video claims that Earth undergoes cycles, suggesting that it warmed up without human intervention.
While it is true that certain elements affect the climate in cyclic periods, there is no evidence to support these ele-
ments being solely responsible for the dramatic changes our planet has been experiencing. The video introduces
this concept without a discussion or supporting evidence, revealing a misleading nature. This misleading aspect
arises from presenting information without credible sources or in-depth discussion, potentially leading viewers
to misunderstand the intricacies of the topic.

Another example related to the topic of climate change is the responsibility of and action on climate issues.
The same speech appeared in two videos; the first presents only the full speech; the second reacts to that speech
in which the person reacting agrees:

Let us all accept right here, right now, that we are living through a climate emergency and our stocks of polar bears
are running extremely low. | join you in this view. | truly do. Now what are we to do about this huge problem facing
humanity? What can we in Britain do? We can only do one thing. Do you know why? This country is responsible for 2%
of global carbon emissions, which means that if Britain was to sink into the sea right now, it would make absolutely no
difference to the issue of climate change. You know why, cause the future of the climate is going to be decided in Asia
and in Latin America by poor people who couldn’t give a shit about saving the planet.(...) It's going to be decided by
poor people in Asia and Latin America who don't care about saving the planet. Do you know why? Because they're
poor. (V5 and V8, audio transcription)

Regarding the claims made in these videos about the responsibility of the United Kingdom on climate change,
it is important to note that the claims are not taking a broader approach to making such conclusions. The video
claims that Britain is responsible for 2% of global carbon emissions. However, when we examine the data for
Brazil and Mexico, the only two Latin American countries with emissions higher than the UK, their values are also
relatively low. It is crucial to note that total emissions alone are insufficient for drawing conclusions. For instance,
when looking at the same data for some Asian countries with higher CO2 emissions, such as China and India, they
have large populations. China, the United States of America, and India occupy top positions in the ranking, but
their large populations contribute to higher total emissions. Examining the data further, the emissions per capita
of the United Kingdom are higher than those of Brazil. Therefore, considering only total emissions is inadequate
for the conclusions made in the video; countries with larger populations will naturally have higher total emissions.
Hence, considering various variables is necessary, an aspect seemingly overlooked by the video.
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Pollution

The study identified four videos under this topic, which were related to a chemical spill that occurred in the
United States due to a train derailment. The videos refer to the East Palestine train derailment that occurred on
February 23, 2023. The videos about the accident are considered misleading because they claimed that the ac-
cident was intentional:

| see a pattern here, and | have a prediction. Now, some of you might call me absolutely insane and, boy, | do hope
that | am. | hope that | am wrong. But if you see me, if you're seeing me, and we're on the same channels, there’s a
good chance that you're woke and you're aware that American history is ripe with horrible atrocities and genocide. |
don't think this is an accident. | don't think that all of the poison going into the water in Ohio, in Philadelphia, now in
Montana, there was another one recently in Hawaii, all of their aquifers are being polluted. (V29, audio transcription)

In this first example, the content creator claims the intentionality of the train derailments; however, the fact
that the government and corporations caused it intentionally lacks a scientific basis. The videos have a conspira-
tory nature, which are centered on disbelief in the news and the government; for this reason, they are considered
misleading videos.

The study identified another video that fits into this topic:

I now have to become a farmer because, well, all of our food is poisoned. And | also have to become an herbal medicine
doctor because, like, our doctors are just prescribing poison. And | now bathe in apple cider vinegar, because, well,
everything | was using on my body was poison. Oh, and laundry detergent. Yeah, now | use baking soda and vinegar,
because, well, laundry detergent and fabric softener are poison. And oh, and bottled water is like a fake thing. It's not
really good for you or better for you. Also, it might be a little bit better for you than tap water because, well, that’s full
of poison. | don't believe any fucking doctor, any politician. | cannot trust the news. | have to be a fucking PhD to dig
and find the truth in everything. (V12, audio transcription)

In general, the author of the excerpt expresses disbelief in various sectors of society. The video has a conspira-
torial nature; for this reason, it is considered misleading. Regarding the idea of food being poisoned, the creator
does not specify any particular ideas, but the video likely refers to pesticides, which are considered problematic
for human health and the environment. However, previous studies have demonstrated that people who apply
pesticides are at actual risk. Making an assumption about poisoning from food to consumers is relatively more
complicated. Governments implement regulations for the use of pesticides in food. Thus, further studies on the
consequences and effects of the use of pesticides in food for consumers are required before making a strong claim
that ‘all food is poisoned.

Other claims made in the video refer to the idea that doctors are prescribing poisoning to their patients;
using soap is bad for the body, problems regarding laundry detergent and softeners, and bottled water and tap
water being poisoned. These claims lack scientific evidence. The argument that using soap is bad for the body, for
example, has no scientific basis. The prolonged use of soap may be problematic for the skin, but its normal use is
not considered a significant problem. Regarding laundry detergent and softeners, these products can indeed cause
more serious environmental problems. The claim that bottled water and tap water are poisoned is also conspirato-
rial; there is no credible source cited in the video to support this argument, and scientific evidence points to their
general safety, as will be discussed further.

Another video was related to nuclear waste, which led to a mutation in a fish in Argentina:

How did The Simpsons know this was going to happen? In an episode of The Simpsons that aired in the 1980s, Lord
Simpson catches a three-eyed fish from the waters near a nuclear plant. This fish is named Blinky, and later in the
episode, it's revealed that the nuclear waste dumped in the water from the plant was responsible for the creation of
this fish. Fast forward to 2017. An actual three-eyed fish was found in the waters of Argentina near a nuclear plant,
and scientists determined that the cause of the mutation was the nuclear waste in the waters. Well, it might seem
like a coincidence, but. (V18, audio transcription)
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This study discovered several news articles related to the case, dated as far back as 2011, and identified the
use of the same picture as that in the video. The incorrect timeline already suggests that the information may
be misleading. In summary, the absence of trustworthy news reports on the case contributes to classifying it as
potentially misleading information.

Environmental Degradation
Under this topic, one video was found:

Speaker 1 (Moon): Hey, yo Earth, why you look so sad? You the only rock with intelligent life on it in this solar system.
Be happy like the sun over there.

Speaker 2 (Sun): I'm going to explode and kill everything | know and love in 200 billion years.

Moon): Wow. Too bright. Too bright.

Earth): I'm sad because | just found out I'm dying.

Speaker 1
Speaker 3

Speaker 1 (Moon): Lying by what?

—_ o~~~

Speaker 3 (Earth): No, dying. My people are slowly killing me.

Speaker 1 (Moon): Oh shit.

Speaker 3 (Earth): Yeah.

Speaker 1 (Moon): Don't they need you to, like, breathe and live and scroll through social media on their iPhones?
Speaker 3 (Earth): That’s what | thought.

Speaker 1 (Moon): We gonna get the sun to burn they assess. Just tell them what happened to the people on Mars.
(V28, audio transcription)

V28 contains two instances of misleading information. The first, though not directly related to environmental
issues, is noteworthy. It falsely claims that the sun will explode in 200 billion years, which is incorrect. The second
involves the mention of people on Mars, lacking scientific evidence.

Biodiversity

The videos under this topic were related to animals who were rated by their appearance. However, the audio
is no longer available in one of the videos due to sensitive content, which may be an indicator that people on the
platform reported the video. Nevertheless, the video has subtitles:

Hello, and today we'll be rating different species of armadillo. First up, we have the pink fairy armadillo 1,000 out of
10, partially because it's the smallest armadillo species, but also partially just because it doesn't look real. It looks
like sentient sushi, and | really vibe with that. Next up, we have the giant armadillo — 15 out of 10. If | saw this in the
forest, | would run. | understand that it's not trying to eat me, but if you look at its claws, | think it successfully could
eat me. (V9, audio transcription)

The example shows the rating for armadillo species, which is the intent of the full video — rating different
species. Initially, the video is seemingly harmless, but it can have consequences for the conservation of species.
Speeches that emphasize the esthetic traits of animals can be misleading and lead to consequences for the future
of the species. Another video that rated fish appearance seemingly attempted to emphasize these fish as endan-
gered species, but rating their appearances is not beneficial for the future of the species.

Discussion
Energy Source
Based on our results, it can be seen that there was a diversity of misleading claims related to the topic of Energy
sources. First, the claim of V20 is about Pyramids as an energy source and the association of Nikola Tesla’s works

with this pseudo-theory. There was no mainstream archaeological or scientific evidence found in relevant books
such as Brier and Houdin (2008), Lehner (1997), Shaw (2003), Smith (2018) and Wilkinson (2003) that supports the
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claim that the Great Pyramid was not a tomb. For example, Brier and Houdin (2008) explicitly mentioned that the
purpose of the Great Pyramid of Giza was to “house the body of the dead king” (p. 14). Regarding the association
of the works of Nikola Tesla and the Great Pyramids, no association was found in books about the scientist’s life
and work, such as Cheney (2001) and Seifer (1996).

Through the example of V16, some other misleading claims emerged, as can be seen from the results. The
first one is about the expensiveness and reliability of renewable energy sources. Examining reports, renewable
energy sources have become cheaper overtime. In fact, according to a report by the International Renewable
Energy Agency (2023) in 2022, “solar PV'’s global weighted-average LCOE is 29% lower than the cheapest fossil fuel-
fired option” (p. 17). Second, about the reliability of wind and solar energy sources. Tong et al. (2021) analyzed the
capability of solar and wind as energy sources to meet electricity demand in 42 countries and demonstrated that
these energy sources can be considered reliable. The authors reported that solar and wind energy sources would
be able to satisfy around 72%-91% of hours of energy for the 42 countries in a scenario that does not consider the
storage of energy. In a context considering the storage of energy, with 12 h of storage, the results go to 83-94%
of hours being satisfied with the use of solar and wind energy sources for the 42 countries. Nevertheless, even
for high-performance systems, unmet demands may occur annually for hundreds of hours. Regarding extreme
weather, different types of energy sources are susceptible to damage in extreme weather conditions, as pointed
out by Zamuda et al. (2013) in a report by the United States Department of Energy.

In V16, a claim regarding the denial of CO2’s influence on climate change could also be found. As discussed
by Oreskes (2018), the relationship between CO, and climate change is widely accepted. For example, the author
provides extensive references to reports from respected scientific institutions such as the Intergovernmental Panel
on Climate Change, the National Academy of Sciences, the American Meteorological Society, the American Geo-
physical Union, and the American Association for the Advancement of Science. Moreover, the author emphasized
that in an analysis of 928 abstracts of papers published from 1993 to 2003, none of them presented data to refute
the consensus position on global climate change, which is defined by the author as the human influence on climate
change and consequently the influence of CO, on global climate.

Another misleading claim found in the topic of energy sources is related to free, non-pollutant energy sources
as the free-fuel generator (FFG) presented in the example of V27. In the example, it is said as if this generator is not
a perpetual machine. However, in the literature, the definition of a perpetual motion machine, according to Tsaousis
(2008), a perpetual machine is, “a machine which, since set in function, continues to function perpetually without
supplying any energy” (p. 53). Regarding the difference between closed and open systems, Kittel and Kroemer
(1969) explained that a closed system can transfer energy but not matter, whereas an open system can transfer
both to its surroundings. This is exactly what is being described as an FFG in the video, and, in this sense, the claim
is misleading. A perpetual motion machine cannot work based on simple thermodynamics laws.

Lastly, V27 presented claims regarding dark matter being an energy source. In the mainstream literature about
dark matter, there is no support for these claims. For example, according to the definition by Ryden (2017) in a book
entitled Introduction to Cosmology, dark matter can be defined as “any massive component of the universe which
doesn’t emit, absorb, or scatter light at all” (p. 27). Weinberg (2008) explained the nature of dark matter as, “most
likely it is made of exotic particles, which do not interact electromagnetically and hence do not produce light” (p.
84). Another misleading claim presented in this video is about aliens trying to contact us. Regarding the argument
of aliens talking and teaching humans, according to Talbert (2003), this has no scientific evidence. Also, the claim
about how much percentage of the brain is used, according to Herculano-Houzel (2009) and Zjacic (2023), has
become a common myth in the past century but has no scientific basis.

Climate Change

As shown in the results, the topic of climate change also presented a significant number of misleading claims.
The first video on this topic (V1) presented a dialogue that claimed that Earth is cold most of the time. Firstly, an
analysis by Scott and Lindsey (2023) includes a graphic demonstrating the estimated temperature of Earth in the
last 500 million years. Moreover, the graphic indicates that global surface temperatures have been mainly warm.
Therefore, no evidence exists to support the claim. Second, the claim that humans can live when the climate is warm
is discussed by Ruddiman (2014) in a book entitled ‘Earth’s Climate: Past and Future, which explores the collapse
of the Mayan civilization. The author cites evidence that the collapse was due to drought, as this period coincides
with a higher amount of lake sediments, an indicator of drought. Despite the evidence pointed out by Ruddiman
(2014), designating climate change as a unique cause of changes in early civilizations is difficult.
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V4 presented another misleading claim related to Earth working on cycles, and for that reason, it warmed
up without human intervention. Regarding the cycles that affect climate on Earth, Ruddiman (2014) in his book
explained that tectonic, orbital, or millennial time scales are unable to explain the recent increase in global tem-
perature. The researcher also explained that short-term forcings, such as volcanic explosions or El Nino events,
cannot account for the changes in global temperature. Alternatively, approximately 10% of the total increase in
temperature could be related to solar irradiance. In summary, the majority of changes in global temperatures can
be attributed to human activities (Ruddiman, 2014).

The claims presented in the videos V5 and V8, are related to the responsibility and action on climate change.
According to the speech presented, the United Kingdom has little responsibility because the amount of emissions
from the country is very small on a global scale. According to data from a report by the International Energy Agency
(2022), sourced from the Emissions Database for Global Atmospheric Research, the United Kingdom accounted for
335.36 Mt (0.89%) of global carbon emissions in 2021, ranking 17th among countries worldwide. The only Latin
American countries emitting more total CO2 than the United Kingdom are Brazil, with a total of 489.86 Mt (1.29%),
and Mexico, with 418.35 Mt (1.11%). When comparing emissions per capita, the United Kingdom and Brazil present
totals of 4.95 and 2.28 t CO2/cap, respectively. Additionally, if you take into account the respective populations
of nations, the United Kingdom is more polluting than Latin American countries measured by CO, emissions per
capita. Climate change is a global problem and demands cooperation from different countries. Trying to take
responsibility for data that does not take all variables into consideration is misleading.

The V5 and V8 also argue that “poor” countries are responsible for climate change on Earth. However, data
from Ritchie et al. (2020) reveals that high- and upper-middle-income countries are responsible for 86% of global
emissions, indicating that poverty is not necessarily an aggravator of CO2 emissions. Moreover, developing coun-
tries are frequently more vulnerable and affected by the consequences of climate change (Abeygunawardena
et al,, 2004). Other studies on the impact of climate change and poverty consider low-income populations more
vulnerable (Hallegatte & Rozenberg, 2017; Hallegatte et al., 2018; Marotzke et al., 2020).

One might argue that the video intends to emphasize that developing countries have the urgency to grow.
However, stopping their growth is impossible, as per this excerpt: ‘You're not going to get them to stay poor’ (V5).
Consequently, they will pollute and become the main agents responsible for climate change in the future through
their growth. However, this argument overlooks the fact that developed countries will also continue to grow and,
hence, contribute to climate change. According to the economic model that governs the world, the need for con-
tinued growth will persist, with developed countries also working toward growth.

Pollution

From the results, it can be seen that misleading claims on the topic of pollution were related to conspiracies.
V29 presented a conspiracy related to the chemical spill from a train derailment in the United States. In V12, also
elements of conspiracy can be identified, those which are related to disbelief in different sectors of our society.
These kinds of speeches have no scientific evidence.

Specifically in V12, the claim was made regarding food poisoning. Probably related to the use of pesticides.
According to Rani et al. (2021), the higher risk for people concerning pesticides is for those in direct contact with
them, indicating that farmers and agriculture generally suffer more from pesticide poisoning. As mentioned, gov-
ernments generally have regulations for the use of pesticides; for instance, according to data from Granby et al.
(2019), violations of the safe levels of pesticide use were detected in 1.9% of domestic fruits and 6.7% of imported
vegetables in the United States in 2003. In other words, a low percentage of food violates the country’s regulations.
Another example presented by Carvalho (2017) points out that 97% of the 87,000 food samples of the European
Union analyzed in 2014 were within legal limits; out of those, 53.6% did not present quantifiable residues, and
43.4% had residues within regulations.

Other misleading claims identified in V12 were about doctors prescribing poison to their patients. Additional
misleading claims were related to soaps, laundry detergents and softeners being bad. In the literature, arguments
related to medicine are emphasized by Boudolas et al. (2017), highlighting that advances in medicine have sig-
nificantly contributed to the increase in human life expectancy. Regarding soap, Wolf et al. (2001) state that the
negative effects of soap on the skin are occasionally exaggerated, and ‘with ordinary use for general personal
hygiene, the majority of consumers will tolerate any kind of soap without any harm’ (p. 396). When it comes to
laundry detergent and softeners, various researchers have pointed out the negative impact of these products,
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specifically due to their ingredients and future disposal, which may contaminate water resources (Bajpai & Tyagi,
2007; Gupta & Sekhri, 2014; Pettersson et al., 2000; Sabharwal, 2015).

Lastly,V12 made a misleading claim regarding water being poisoned. Research on bottled water has reported
little to no concern about its safety, and the same is true for tap water. Napier and Kodner (2008) emphasized that
access to the full content of water quality is difficult, but bottled water is generally considered safe. Jain et al. (2019)
also expressed that bottled water is generally safe to consume. According to the authors, tap water is even healthier
and more environmentally sustainable, but evidently, it should be boiled and/or filtered before consumption. Raj
(2005) conducted a study on stored bottled water and demonstrated that bottled water stored for a long time
produced more bacterial growth over time than tap water did.

V18 also made a misleading claim related to pollution. V18 presented a report about fish mutation due to
nuclear waste. As mentioned in the results, the wrong timeline presented in the video for the report and the lack
of credible news on the case already indicate the video as misleading. In the literature, various studies explore the
effects of nuclear waste, radiation, and other types of waste on animals, including fish (Hoshina et al., 2008; Kolar
& Gugleta, 2019; Lourenco et al., 2017; Souza & Fontanelli, 2006). However, no reliable report exists regarding the
case of the three-eyed fish in Argentina.

Environmental Degradation

V28 presented a dialogue between Earth and the Moon. In this dialogue, some misleading claims are pre-
sented. First, the wrong statement is that the Sun will explode in about 200 billion years. In fact, this will occur in
about 5 billion years due to the evolution of the Sun into a red giant star. Secondly, the idea of Mars being home
to people in the past. The video presented the idea that people died on Mars by not taking care of the planet as
we are doing to Earth now, but this claim has no scientific evidence.

The relevant literature sheds light on these issues. According to Frazier (2019) and the National Aeronautics
and Space Administration (n.d.), in approximately 5 billion years, the sun will evolve into a red giant star, expanding
to 200 times its current radius. Regarding the presence of people on Mars, as explained by Furfaro (2023), there is
evidence supporting the past existence of liquid water and a thicker atmosphere on Mars. However, these facts
do not prove that Mars was a home for people as stated in the video.

Biodiversity

The example provided by V20 presented a video where armadillo species were rated based on their appear-
ances. This content can also be considered misleading due to its consequences and influence. Research on the
conservation of animals demonstrated that differences exist in the process of conservation, support, and attention
for diverse species, based on human preferences for specific aesthetic traits (Papworth & Curtin, 2022; Pinho et al.,
2014). For example, animals that are considered cute or charismatic frequently receive more media attention and
more conservation support if compared with animals that are considered ugly or less charismatic. Colléony et al.
(2017) and Martin-Lépez et al. (2007) also found that people are willing to donate to more charismatic animals
regardless of ecological or scientific considerations. Small (2012) highlighted that considering not only the aesthetic
or economic value of a species but also the diversity and vital ecological roles they play in sustaining the necessary
ecosystems for human survival is important.

Conclusions and Implications

This research aimed to comprehend the dissemination of misleading information concerning environmental
issues through TikTok videos. In contrast to prior literature primarily focused on climate change, this investigation
broadened its scope to explore a wider range of environmental issues. The analysis of results and subsequent
discussions led to insights into the nature of misleading content within the videos. The findings revealed that
TikTok videos with misleading information predominantly centered on topics such as energy sources, climate
change, pollution, biodiversity, and environmental degradation. Furthermore, among the diverse array of mis-
leading claims, topics such as non-pollutant energy sources (e.g., the Great Pyramids as power plants and Nikola
Tesla) and pollution-related conspiracies expressing distrust in government, companies, science, or news were
frequently mentioned.
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This research concludes that, unlike previous literature that predominantly focused on climate change denial,
the diversity of topics targeted by online misleading information on environmental issues extends beyond just
climate change.The range of topics addressed underscores the pervasive impact of online misleading information
across various facets of environmental discourse. This suggests the need for educators and education systems to
broaden their focus on specific topics to effectively address the current issue of online misinformation.

The identification of specific topics and misleading claims in this research serves as a valuable resource for
science educators dealing with these subjects. Grounded in relevant literature, the specificities identified in this
research can serve as exemplary resources for educators aiming to address misleading claims related to environ-
mental issues in their classrooms. The findings also provide insights for enhancing science education curricula,
emphasizing the necessity of a multidisciplinary approach in addressing environmental issues and combating
misinformation.

Within the predominant monodisciplinary educational structure, successful implementation of a multidis-
ciplinary strategy requires cooperation and strategic planning among educators. For example, science teachers
from various domains can collaborate to identify common ground facilitating integrated exploration of online
misleading information on environmental issues. Projects on climate change, involving contributions from phys-
ics, chemistry, biology, and earth sciences, can help students analyze scientific data, explore societal impacts,
and articulate their findings, incorporating specific skills like source evaluation, fact-checking techniques, and
awareness of bias.

In summary, this study, through content analysis, deepens understanding of topics often targeted by mis-
leading information. It offers a detailed examination of video content, analyzing discourses, identifying specific
misleading claims, and discussing each in the context of relevant literature. Future extensions could involve
analyzing non-misleading videos to explore how science is utilized and studying misleading information across
various scientific topics to comprehensively address this ongoing issue. Additionally, examining other platforms
and comments on misleading videos can provide new insights into addressing misinformation in social media
for science education.

Declaration of Interest
The authors declare no competing interest.

References

Abeygunawardena, P, Vyas, Y., Knill, P, Foy, T., Harrold, M., Steele, P, Tanner, T., Hirsch, D., Oosterman, M., Rooimans, J., Debois,
M., Lamin, M., Liptow, H., Mausolf, E., Verheyen, R., Agrawala, S., Caspary, G., Paris, R., Kashyap, A., Sharma, A., Mathur, A.,
Sharma, M. & Sperling, F. (2004). Poverty and climate change: Reducing the vulnerability of the poor through adaptation.
World Bank Group. http://documents.worldbank.org/curated/en/534871468155709473/Poverty-and-climate-change-
reducing-the-vulnerability-of-the-poor-through-adaptation

Aldwairi, M., & Alwahedi, A. (2018). Detecting fake news in social media networks. Procedia Computer Science, 141, 215-222.
https://doi.org/10.1016/j.procs.2018.10.171

Alonso Lépez, N., Sidorenko Bautista, P.,, & Giacomelli, F. (2021). Beyond challenges and viral dance moves: TikTok as a vehicle
for disinformation and fact-checking in Spain, Portugal, Brazil, and the USA. Analisi: Quaderns de Comunicacié i Cultura,
64, 65-84. https://doi.org/10.5565/rev/analisi.3411

Bailey, T. C,, & Hsieh-Yee, I. (2019). Combating the sharing of false information: History, framework, and literacy strategies.
Internet Reference Services Quarterly, 24(1-2), 9-30. https://doi.org/10.1080/10875301.2020.1863286

Bajpai, D., & Tyagi, V. (2007). Laundry detergents: an overview. Journal of Oleo Science, 56(7), 327-340.
https://doi.org/10.5650/j0s.56.327

Basch, C. H., Yalamanchili, B., & Fera, J. (2021). #Climate Change on TikTok: a content analysis of videos. Journal of Community
Health, 47(1), 163-167. https://doi.org/10.1007/s10900-021-01031-x

Black, J., & Fullerton, C. (2020). Digital deceit: fake news, artificial intelligence, and censorship in educational research. Open
Journal of Social Sciences, 08(07), 71-88. https://doi.org/10.4236/js5.2020.87007

Bloomfield, E. F., &Tillery, D. (2018). The circulation of climate change denial online: Rhetorical and networking strategies on
Facebook. Environmental Communication, 13(1), 23-34. https://doi.org/10.1080/17524032.2018.1527378

Boudoulas, K. D., Triposkiadis, F.,, Stefanadis, C., & Boudoulas, H. (2017). The endlessness evolution of medicine, continuous
increase in life expectancy and constant role of the physician. Hellenic Journal of Cardiology, 58(5), 322-330.
https://doi.org/10.1016/j.hjc.2017.05

Breiting, S., & Mogensen, F. (1999). Action competence and environmental education. Cambridge Journal of Education, 29(3),
349-353. https://doi.org/10.1080/0305764990290305

145

https://doi.org/10.33225/jbse/24.23.131



Journal of Baltic Science Education, Vol. 23, No. 1, 2024

ENVIRONMENTAL ISSUES ON TIKTOK: TOFPICS AND CLAIMS OF MISLEADING INFORMATION ISSN 1648-3898  /print/

(PP, 131-150) ISSN 2538-7138 /oniine/

Brier, B., & Houdin, J. P. (2008). The Secret of the Great Pyramid. Smithsonian.

Brisola, A. C., & Doyle, A. (2019). Critical information literacy as a path to resist “fake news”: Understanding disinformation as
the root problem. Open Information Science, 3(1), 274-286. https://doi.org/10.1515/0pis-2019-0019

Carvalho,F.P.(2017).Pesticides, environment, and food safety. Food and Energy Security, 6(2),48-60. https://doi.org/10.1002/fes3.108

Carvalho, I.C. M. (2001). Educacdo ambiental e movimentos sociais: elementos para uma histéria politica do campo ambiental
[Environmental education and social movements: elements for a political history of the environmental field]. Educag¢do:
Teoria E Prdtica, 1(2), 46. https://www.periodicos.rc.biblioteca.unesp.br/index.php/educacao/article/view/1597

Cheney, M. (2001). Tesla: man out of time. Simon and Schuster.

Chu, J., Zhu, Y., & Ji, J. (2023). Characterizing the semantic features of climate change misinformation on Chinese social media.
Public Understanding of Science, 32(7), 845-859. https://doi.org/10.1177/09636625231166542

Collins English Dictionary. (n.d.). Misleading. Collins English Dictionary.
https://www.collinsdictionary.com/dictionary/english/misleading

Colléony, A., Clayton, S., Couvet, D,, Saint Jalme, M., & Prévot, A. C. (2017). Human preferences for species conservation: Animal
charisma trumps endangered status. Biological Conservation, 206, 263-269. https://doi.org/10.1016/j.biocon.2016.11.035

Combating Misinformation | About Facebook. (2020). Meta. https://about.fb.com/news/tag/misinformation/

Compton, J.,, van der Linden, S., Cook, J., & Basol, M. (2021). Inoculation theory in the post-truth era: Extant findings and new
frontiers for contested science, misinformation, and conspiracy theories. Social and Personality Psychology Compass,
15(6). https://doi.org/10.1111/spc3.12602

Del Vicario, M., Bessi, A., Zollo, F., Petroni, F., Scala, A., Caldarelli, G., Stanley, H. E., & Quattrociocchi, W. (2016).
The spreading of misinformation online. Proceedings of the National Academy of Sciences, 113(3), 554-559.
https://doi.org/10.1073/pnas.1517441113

Ditrentia (2020). Méviles en Espaia y en el Mundo 2020 [Mobile Phones in Spain and Worldwide 2020]. In Digital Marketing
Trends. Asociaciéon de Marketing de Espafia. https://bit.ly/3iY6iwV

Dubrosa, F, Sangiuolo, K., Terala, A., Cheng, E., Wang, X., O’Connor, M., & Bakhtiani, P. (2023). Hashtag hormones: Characterizing
PCOS-Related content on TikTok. In 11th International Meeting of Paediatric Endocrinology (IMPE) — Abstracts. Hormone
Research in Paediatrics, 96(Suppl. 2), 1-197. https://doi.org/10.1159/000529083

Effrosynidis, D., Karasakalidis, A. I, Sylaios, G., & Arampatzis, A. (2022). The climate change Twitter dataset. Expert Systems With
Applications, 204, 117541. https://doi.org/10.1016/j.eswa.2022.117541

Explore web scraping tools, methods, and frameworks. (n.d.). Apify. https://apify.com/web-scraping

Farkas, J., & Schou, J. (2019). Post-truth, fake news and democracy: Mapping the politics of falsehood. Routledge.

Figueira, L., & Oliveira, L. (2017). The current state of fake news: challenges and opportunities. Procedia Computer Science, 121,
817-825. https://doi.org/10.1016/j.procs.2017.11.106

Flintham, M., Karner, C., Bachour, K., Creswick, H., Gupta, N., & Moran, S. (2018). Falling for fake news: investigating the
consumption of news via social media. In Proceedings of the 2018 CHI conference on human factors in computing systems (CHI
‘18). Association for Computing Machinery, New York, NY, USA, Paper 376, 1-10. https://doi.org/10.1145/3173574.3173950

Fowler, L. R., Schoen, L., Smith, H. S., & Morain, S. R. (2021). Sex education on TikTok: A content analysis of themes. Health
Promotion Practice, 23(5), 739-742. https://doi.org/10.1177/15248399211031536

Fownes, J.R., Yu,C.,&Margolin, D.B.(2018).Twitterand climate change. Sociology Compass, 12(6). https://doi.org/10.1111/s0c4.12587

Frazier, S. (2019). Why the Sun Won’t Become a Black Hole. NASA.
https://www.nasa.gov/image-article/why-sun-wont-become-black-hole/

Furfaro, E. (2023). Is There Life on Mars? We Asked a NASA Scientist: Episode 31. NASA.
https://www.nasa.gov/general/is-there-life-on-mars-we-asked-a-nasa-scientist-episode-31/

Granby, K., Petersen, A, Herrmann, S. S., & Poulsen, M. E. (2019). Levels of pesticides in food and food safety aspects. In Analysis
of Pesticides in Food and Environmental Samples, (2nd ed., pp. 329-364). CRC Press. https://doi.org/10.1201/

Guo, B., Ding, Y., Yao, L., Liang, Y., & Yu, Z. (2020). The future of false information detection on social media. ACM Computing
Surveys, 53(4), 1-36. https://doi.org/10.1145/3393880

Gupta, N., & Sekhri, S. (2014). Impact of laundry detergents on environment-A review. Journal of Asian Regional Association
for Home Economics, 21(4),149-158.

Ha, L., Andreu Perez, L., & Ray, R. (2019). Mapping recent development in scholarship on fake news and misinformation,
2008 to 2017: Disciplinary contribution, topics, and impact. American Behavioral Scientist, 65(2), 290-315.
https://doi.org/10.1177/0002764219869402

Hallegatte, S., & Rozenberg, J. (2017). Climate change through a poverty lens. Nature Climate Change, 7(4), 250-256.
https://doi.org/10.1038/nclimate3253

Hallegatte, S., Fay, M., &Barbier, E. B. (2018). Poverty and climate change: introduction. Environment and Development Economics,
23(3), 217-233. https://doi.org/10.1017/s1355770x18000141

Harper, C., & Snowden, M. (2017). Environment and society: Human perspectives on environmental issues. Routledge. Taylor
& Francis.

Hautea, S., Parks, P, Takahashi, B., & Zeng, J. (2021). Showing they care (or don't): Affective publics and ambivalent climate
activism on TikTok. Social Media + Society, 7(2), 2056-3051. https://doi.org/10.1177/20563051211012344

Herculano-Houzel S. (2009). The human brain in numbers: a linearly scaled-up primate brain. Frontiers in Human Neuroscience,
3(31). https://doi.org/10.3389/neuro.09.031.2009

Herrmann, C., Rhein, S., & Dorsch, I. (2022). #fridaysforfuture-What does Instagram tell us about a social movement?. Journal
of Information Science, 49(6), 1570-1586. https://doi.org/10.1177/01655515211063620

146

https://doi.org/10.33225/jbse/24.23.131



Journal of Baltic Science Education, Vol. 23, No. 1, 2024

ENVIRONMENTAL ISSUES ON TIKTOK: TOPICS AND CLAIMS OF MISLEADING INFORMATION ISSN 1648-3898  /print/

(PP, 131-150) ISSN 2538-7138 /oniine/

Hopf, H., Krief, A, Mehta, G., & Matlin, S. A. (2019). Fake science and the knowledge crisis: ignorance can be fatal. Royal Society
Open Science, 6(5), 190161. https://doi.org/10.1098/rs0s.190161

Hoshina, M. M., de Angelis, D. D. F.,, & Marin-Morales, M. A. (2008). Induction of micronucleus and nuclear alterations in fish
(Oreochromis niloticus) by a petroleum refinery effluent. Mutation Research/Genetic Toxicology and Environmental
Mutagenesis, 656(1-2), 44-48. https://doi.org/10.1016/j.mrgentox.2008.07.004

Howell, E. L., & Brossard, D. (2021). (Mis)informed about what? What it means to be a science-literate citizen in a digital world.
Proceedings of the National Academy of Sciences, 118(15). https://doi.org/10.1073/pnas.1912436117

How Instagram addresses false info (n.d.). Instagram — Help center. https://www.facebook.com/help/instagram/2109682462
659451/?helpref=uf_share

How we address misinformation on X. (n.d.). https://help.twitter.com/en/resources/addressing-misleading-info

Huber, B., Lepenies, R., Quesada Baena, L., & Allgaier, J. (2022). Beyond individualized responsibility attributions?
How eco influencers communicate sustainability on TikTok. Environmental Communication, 16(6), 713-722.
https://doi.org/10.1080/17524032.2022.2131868

International Energy Agency (2022) IEA-EDGAR CO2, a component of the EDGAR (Emissions Database for Global Atmospheric
Research) Community GHG database version 7.0 (2022) including or based on data from IEA (2021) Greenhouse Gas Emissions
from Energy. www.iea.org/data-and-statistics

International Renewable Energy Agency (2023), Renewable power generation costs in 2022. IRENA, Abu Dhabi. https://mc-
cd8320d4-36a1-40ac-83cc-3389-cdn-endpoint.azureedge.net/-/media/Files/IRENA/Agency/Publication/2023/Aug/
IRENA_Renewable_power_generation_costs_in_2022.pdf?rev=cccb713bf8294cc5bec3f870e1fal5c2

Jain, B., Singh, A. K., & Susan, M. A. B. H. (2019). The world around bottled water. Bottled and Packaged Water, 4,39-61. https://
doi.org/10.1016/B978-0-12-815272-0.00002-7

Keenan, C.(2022). An update on our work to counter misinformation. Tiktok.: https://newsroom.tiktok.com/en-us/an-update-
on-our-work-to-counter-misinformation

Keselman, A., Smith, C. A, Leroy, G., & Kaufman, D. R. (2021). Science education as a barrier against “fake health news.” Science
| Environment | Health, 225-250. https://doi.org/10.1007/978-3-030-75297-2_12

Kittel, C., & Kroemer, H. (1969). Thermal physics. (2nd ed.). W. H. Freeman and Company.

Kober, J. (2022). Engaging in climate activism: how Fridays for Future and Extinction Rebellion communicate climate change on
Instagram (Bachelor’s thesis, University of Twente). University of Twente Student Theses. https://essay.utwente.nl/91496/

Kolar, M. V., & Gugleta, M. (2019). The consequences of disposal and leakage of radioactive materials on various species of
marine and freshwater fish. International Journal of Fisheries and Aquatic Studies, 7(6), 185-189.

Kousha, K., Thelwall, M., & Abdoli, M. (2012). The role of online videos in research communication: A content analysis of
YouTube videos cited in academic publications. Journal of the American Society for Information Science and Technology,
63(9), 1710-1727. https://doi.org/10.1002/asi.22717

Krippendorff, K. (2004). Content analysis: An introduction to its methodology (2nd Ed.). Sage publications.

Kumar, S., & Shah, N. (2018). False information on web and social media: A survey. arXiv preprint arXiv:1804.08559. https://
doi.org/10.48550/arXiv.1804.08559

Latif, S. A, Omar, M. S, Bidin, Y. H., & Awang, Z. (2013). Role of environmental knowledge in creating pro-environmental
residents. Procedia - Social and Behavioral Sciences, 105, 866-874. https://doi.org/10.1016/j.sbspro.2013.11.088

Lecheler, S., & Egelhofer, J. L. (2022). Disinformation, misinformation, and fake news: understanding the supply side. Knowledge
resistance in high-choice information environments, 69-87. https://doi.org/10.4324/9781003111474-4

Lehner, M. (1997). The complete pyramids: Solving the ancient mysteries. Thames & Hudson.

Lewandowsky, S., & van der Linden, S. (2021). Countering misinformation and fake news through inoculation and prebunking.
European Review of Social Psychology, 32(2), 348-384. https://doi.org/10.1080/10463283.2021.1876983

Lopez, A., & Share, J. (2020). Fake climate news: How denying climate change is the ultimate in fake news. Journal of Sustainability
Education, 23,2151-7452.

Lourenco, J., Marques, S., Carvalho, F., Oliveira, J., Malta, M., Santos, M., Gongalves, F., Pereira, R., & Mendo, S. (2017). Uranium
mining wastes: The use of the Fish Embryo Acute Toxicity Test (FET) test to evaluate toxicity and risk of environmental
discharge. Science of the total environment, 605, 391-404. https://doi.org/10.1016/j.scitotenv.2017.06.125

Lutzke, L., Drummond, C., Slovic, P, & Arvai, J. (2019). Priming critical thinking: Simple interventions limit the influence of
fake news about climate change on Facebook. Global Environmental Change, 58, 101964. https://doi.org/10.1016/j.
gloenvcha.2019.101964

Maertens, R., Roozenbeek, J., Basol, M., & van der Linden, S. (2021). Long-term effectiveness of inoculation against
misinformation: Three longitudinal experiments. Journal of Experimental Psychology: Applied, 27(1), 1-16. https://doi.
org/10.1037/xap0000315

Martin-Lépez, B., Montes, C., & Benayas, J. (2007). The non-economic motives behind the willingness to pay for biodiversity
conservation. Biological Conservation, 139(1-2), 67-82. https://doi.org/10.1016/j.biocon.2007.06.005

Marotzke, J., Semmann, D., & Milinski, M. (2020). The economic interaction between climate change mitigation, climate
migration and poverty. Nature Climate Change, 10(6), 518-525. https://doi.org/10.1038/s41558-020-0783-3

McCashin, D., & Murphy, C. M. (2022). Using TikTok for public and youth mental health - A systematic review and content
analysis. Clinical Child Psychology and Psychiatry, 28(1), 279-306. https://doi.org/10.1177/13591045221106608

Most downloaded apps worldwide 2022 | Statista. (2023). Statista. https://www.statista.com/statistics/1285960/top-downloaded-
mobile-apps-worldwide/

147

https://doi.org/10.33225/jbse/24.23.131



Journal of Baltic Science Education, Vol. 23, No. 1, 2024

ENVIRONMENTAL ISSUES ON TIKTOK: TOFPICS AND CLAIMS OF MISLEADING INFORMATION ISSN 1648-3898  /print/

(PP, 131-150) ISSN 2538-7138 /oniine/

Nallakaruppan, M. K., Srivastava, G., Gadekallu, T. R., Reddy, P.K., Krishnan, S., & Polap, D. (2023). Child tracking and prediction
of violence on children in social media using natural language processing and machine learning. In International
Conference on Artificial Intelligence and Soft Computing, 560-569. https://doi.org/10.1007/978-3-031-42505-9_47

Napier, G. L., & Kodner, C. M. (2008). Health risks and benefits of bottled water. Primary Care: Clinics in Office Practice, 35(4),
789-802. https://doi.org/10.1016/j.pop.2008.07.008

National Aeronautics and Space Administration. (n.d.). Our Sun: Facts. NASA. https://science.nasa.gov/sun/facts/

Natarajan, R., Mehbodniya, A., Rane, K. P, Jindal, S., Hasan, M. F, Vives, L., & Bhatt, A. (2021). Intelligent gravitational search
random forest algorithm for fake news detection. International Journal of Modern Physics C, 33(06). https://doi.org/10.1142/
5s012918312250084x

Nguyen, H. (2023). TikTok as learning analytics data: Framing climate change and data practices. In Proceedings of the 13th
International Learning Analytics and Knowledge Conference (LAK23). Association for Computing Machinery, New York,
NY, USA, 33-43. https://doi.org/10.1145/3576050.3576055

Novo, M. (2009). Environmental education, a genuine education for sustainable development. Revista de educacién, 195-217.

Noy, C. (2008). Sampling knowledge: The hermeneutics of snowball sampling in qualitative research. International Journal of
Social Research Methodology, 11(4), 327-344. https://doi.org/10.1080/13645570701401305

Oreskes, N. (2018). The scientific consensus on climate change: How do we know we're not wrong? In E. A. Lloyd, & E. Winsberg
(Eds.), Climate modelling: Philosophical and conceptual issues (pp. 31-64). Springer International Publishing. https://doi.
0rg/10.1007/978-3-319-65058-6_2

Osborne, J., & Pimentel, D. (2022). Science, misinformation, and the role of education. Science, 378(6617), 246-248. https://
doi.org/10.1126/science.abq8093

Osborne, J., & Pimentel, D. (2023). Science education in an age of misinformation. Science Education, 107(3), 553-571. https://
doi.org/10.1002/sce.21790

Papworth, S., & Curtin, P. (2022). Information about conservation status is more important than species appearance in
the species preferences of potential conservation donors. Environmental Conservation, 49(3), 146-154. https://doi.
org/10.1017/5s037689292200025x

Petratos, P. N. (2021, November). Misinformation, disinformation, and fake news: Cyber risks to business. Business Horizons,
64(6), 763-774. https://doi.org/10.1016/j.bushor.2021.07.012

Pettersson, A., Adamsson, M., & Dave, G. (2000). Toxicity and detoxification of Swedish detergents and softener products.
Chemosphere, 41(10), 1611-1620. https://doi.org/10.1016/5s0045-6535(00)00035-7

Pinho, J. R,, Grilo, C.,, Boone, R. B., Galvin, K. A., & Snodgrass, J. G. (2014). Influence of aesthetic appreciation of wildlife species
on attitudes towards their conservation in Kenyan agropastoralist communities. PLoS ONE, 9(2), Article e88842. https://
doi.org/10.1371/journal.pone.0088842

Pulido, C., Ruiz-Eugenio, L., Redondo-Sama, G., & Villarejo-Carballido, B. (2020). A new application of social impact in social
media for overcoming fake news in health. International Journal of Environmental Research and Public Health, 17(7), 2430.
https://doi.org/10.3390/ijerph17072430

Raj, S. D. (2005). Bottled water: How safe is it? Water Environment Research, 77(7), 3013-3018. https://doi.
org/10.2175/106143005x73893

Rani, L., Thapa, K., Kanojia, N., Sharma, N., Singh, S., Grewal, A. S., Srivastay, A. L., & Kaushal, J. (2021). An extensive review on
the consequences of chemical pesticides on human health and environment. Journal of Cleaner Production, 283, 124657.
https://doi.org/10.1016/j.jclepro.2020.124657

Ritchie, H., Roser, M., & Rosado, P. (2020). CO, and Greenhouse Gas Emissions. Our World in Data. https://ourworldindata.org/
co2-and-greenhouse-gas-emissions

Roozenbeek, J., van der Linden, S., Goldberg, B., Rathje, S., & Lewandowsky, S. (2022). Psychological inoculation improves
resilience against misinformation on social media. Science Advances, 8(34). https://doi.org/10.1126/sciadv.abo6254

Ruddiman, W. F. (2014). Earth’s Climate: past and future. Macmillan.

Ryden, B. (2017). Introduction to cosmology. Cambridge University Press.

Sabharwal, J. (2015). Health issues and environmental impact of cleaning agents. International Journal of Novel Research in
Life Sciences, 2(2), 31-38.

Samantray, A., & Pin, P. (2019, October 29). Credibility of climate change denial in social media. Palgrave Communications, 5(1).
https://doi.org/10.1057/541599-019-0344-4

Santin, J. (2021). Educacéo e novas tecnologias: formacao critica em tempos de fake news. International Journal of Digital Law,
2(1), 11-12. https://doi.org/10.47975/ijdl.santin.2021

Scheufele, D. A., & Krause, N. M. (2019). Science audiences, misinformation, and fake news. Proceedings of the National Academy
of Sciences, 116(16), 7662-7669. https://doi.org/10.1073/pnas.1805871115

Scott, M., & Lindsey, R. (2023, November 22). What's the hottest Earth’s ever been? NOAA Climate.gov. https://www.climate.
gov/news-features/climate-gqa/whats-hottest-earths-ever-been

Seifer, M. J. (1996). Wizard: the life and times of Nikola Tesla: biography of a genius. Citadel Press.

Shaw, I. (Ed.). (2003). The Oxford history of ancient Egypt. Oxford University Press.

Serpa, S., Ferreira, C. M., Sa, M. J,, & Santos, A. . (2021). COVID-19 and scientific literacy. Journal of Educational and Social
Research, 11(2), 1. https://doi.org/10.36941/jesr-2021-0024

Shah, P, & Kobti, Z. (2020). Multimodal fake news detection using a Cultural Algorithm with situational and normative
knowledge. In 2020 IEEE Congress on Evolutionary Computation (CEC). https://doi.org/10.1109/cec48606.2020.9185643

148

https://doi.org/10.33225/jbse/24.23.131



Journal of Baltic Science Education, Vol. 23, No. 1, 2024

ENVIRONMENTAL ISSUES ON TIKTOK: TOPICS AND CLAIMS OF MISLEADING INFORMATION ISSN 1648-3898  /print/

(PP, 131-150) ISSN 2538-7138 /oniine/

Sharma, M., Yadav, K., Yadav, N., & Ferdinand, K. C. (2017). Zika virus pandemic—analysis of Facebook as a social media health
information platform. American Journal of Infection Control, 45(3), 301-302. https://doi.org/10.1016/j.ajic.2016.08.022

Sharon, A.J., & Baram-Tsabari, A. (2020). Can science literacy help individuals identify misinformation in everyday life? Science
Education, 104(5), 873-894. https://doi.org/10.1002/sce.21581

Sheikhi, S. (2021). An effective fake news detection method using WOA-xgbTree algorithm and content-based features. Applied
Soft Computing, 109, 107559. https://doi.org/10.1016/j.as0c.2021.107559

Shrivastava, S., Singh, R., Jain, C,, & Kaushal, S. (2022). A research on fake news detection using machine learning algorithm.
In Smart Systems: Innovations in Computing: Proceedings of SSIC 2021 (pp. 273-287). Springer Singapore. https://doi.
org/10.1007/978-981-16-2877-1_25

Shu, K., Sliva, A., Wang, S., Tang, J., & Liu, H. (2017). Fake news detection on social media: A data mining perspective. ACM
SIGKDD explorations newsletter, 19(1), 22-36. https://doi.org/10.1145/3137597.3137600

Small, E. (2012, March). The new Noah'’s Ark: beautiful and useful species only. Part 2. The chosen species. Biodiversity, 13(1),
37-53. https://doi.org/10.1080/14888386.2012.659443

Smith, C. B. (2018). How the Great Pyramid was built. Smithsonian Institution.

Souza, T. S., & Fontanetti, C. S. (2006). Micronucleus test and observation of nuclear alterations in erythrocytes of Nile tilapia
exposed to waters affected by refinery effluent. Mutation Research/Genetic Toxicology and Environmental Mutagenesis,
605(1-2), 87-93. https://doi.org/10.1016/j.mrgentox.2006.02.010

Meta Sustainability (2022). Our approach to climate content - Meta Sustainability. Meta Sustainability. https://sustainability.
fb.com/blog/2022/11/04/our-approach-to-climate-content/

Talbert, T. (2021). Do aliens exist? We asked a NASA scientist: Episode 5. NASA. https://www.nasa.gov/science-research/
planetary-science/do-aliens-exist-we-asked-a-nasa-scientist-episode-5/

Tiktok (2023). Earth day 2023: Driving sustainability awareness with our TikTok community. https://newsroom.tiktok.com/en-
us/earth-day-2023

TikTok: distribution of global audiences 2023, by age and gender. (2023). Statista. https://www.statista.com/statistics/1299771/
tiktok-global-user-age-distribution/

Tong, D, Farnham, D.J., Duan, L., Zhang, Q, Lewis, N.S., Caldeira, K., & Davis, S. J. (2021). Geophysical constraints on the reliability
of solar and wind power worldwide. Nature communications, 12(1), 6146. https://doi.org/10.1038/s41467-021-26355-z

Treen, K. M. D. I., Williams, H. T., & O'Neill, S. J. (2020). Online misinformation about climate change. Wiley Interdisciplinary
Reviews: Climate Change, 11(5), €665. https://doi.org/10.1002/wcc.665

Tsaousis, D. (2008, June). Perpetual Motion Machine. Journal of Engineering Science and Technology Review, 1(1), 53-57. https://
doi.org/10.25103/jestr.011.12

Van der Linden, S., Leiserowitz, A., Rosenthal, S., & Maibach, E. (2017). Inoculating the public against misinformation about
climate change. Global Challenges, 1(2). https://doi.org/10.1002/gch2.201600008

Varela-Candamio, L., Novo-Corti, |., & Garcia-Alvarez, M. T. (2018). The importance of environmental education in the
determinants of green behavior: A meta-analysis approach. Journal of Cleaner Production, 170, 1565-1578. https://doi.
org/10.1016/j.jclepro.2017.09.214

Vu, H.T, Blomberg, M., Seo, H., Liu, Y., Shayesteh, F., & Do, H. V. (2020). Social media and environmental activism: Framing climate
change on Facebook by global NGOs. Science Communication, 43(1),91-115. https://doi.org/10.1177/107554702097 1644

Wang, Y., McKee, M., Torbica, A., & Stuckler, D. (2019). Systematic literature review on the spread of health-related misinformation
on social media. Social Science & Medicine, 240, 112552. https://doi.org/10.1016/j.socscimed.2019.112552

Wardle, C., & Derakhshan, H. (2017). Information disorder: Toward an interdisciplinary framework for research and policymaking
(Vol. 27, pp. 1-107). Strasbourg: Council of Europe.

Waters, R. D., & Jones, P. M. (2011). Using video to build an organization’s identity and brand: A content analysis of nonprofit
organizations’ YouTube videos. Journal of Nonprofit & Public Sector Marketing, 23(3), 248-268. https://doi.org/10.1080/
10495142.2011.594779

Weinberg, S. (2008). Cosmology. OUP Oxford.

West, J. D., & Bergstrom, C. T. (2021). Misinformation in and about science. Proceedings of the National Academy of Sciences,
118(15). https://doi.org/10.1073/pnas.1912444117

Wilkinson, R. H. (2003). The Complete Gods and Goddesses of Ancient Egypt. American University in Cairo Press.

Wolf, R., Wolf, D., Tliziin, B., & Tiiziin, Y. (2001, July). Soaps, shampoos, and detergents. Clinics in Dermatology, 19(4), 393-397.
https://doi.org/10.1016/s0738-081x(01)00193-6

Wright, K. B. (2022). Social media misinformation about extreme weather events and climate change: Structures, communication
processes, and individual factors that influence the diffusion of misinformation. Communication and Catastrophic Events:
Strategic Risk and Crisis Management, 137-154. https://doi.org/10.1002/9781119751847.ch9

Wu, J,, Greene, M., Bickett, A., Song, A., & Swartz, J. (2023). Period pain is not normal: a content analysis of endometriosis-
related videos on the social media platform TikTok. Journal of Minimally Invasive Gynecology, 30(11), S21. https://doi.
0rg/10.1016/}.jmig.2023.08.060

Zamuda, C., Mignone, B., Bilello, D., Hallett, K. C., Lee, C., Macknick, J. Newmark, R. & Steinberg, D. (2013). US energy sector
vulnerabilities to climate change and extreme weather. US Department of Energy. https://apps.dtic.mil/sti/citations/
ADA583709

Zannettou, S, Sirivianos, M., Blackburn, J., & Kourtellis, N. (2019). The web of false information: Rumors, fake news, hoaxes,
clickbait, and various other shenanigans. Journal of Data and Information Quality (JDIQ), 11(3), 1-37. https://doi.
org/10.1145/3309699

149

https://doi.org/10.33225/jbse/24.23.131



Journal of Baltic Science Education, Vol. 23, No. 1, 2024

ENVIRONMENTAL ISSUES ON TIKTOK: TOFPICS AND CLAIMS OF MISLEADING INFORMATION ISSN 1648-3898  /print/

(PP, 131-150) ISSN 2538-7138 /oniine/

Zjacic, N. (2023). How much of our brain do we really use?. https://www.zora.uzh.ch/id/eprint/231676/

Zs6ka, A., Szerényi, Z. M., Széchy, A., & Kocsis, T. (2013). Greening due to environmental education? Environmental knowledge,
attitudes, consumer behavior and everyday pro-environmental activities of Hungarian high school and university
students. Journal of Cleaner Production, 48, 126-13. https://doi.org/10.1016/j.jclepro.2012.11.030

Zulli, D., & Zulli, D. J. (2022). Extending the Internet meme: Conceptualizing technological mimesis and imitation publics on
the TikTok platform. New Media & Society, 24(8), 1872-1890. https://doi.org/10.1177/1461444820983603

Received: December 26, 2023 Revised: January 09, 2024 Accepted: January 28, 2024

Cite as: Pereira, B. B., & Ha, S. (2024). Environmental issues on TikTok: Topics and claims of misleading information. Journal of
Baltic Science Education, 23(1), 131-150. https://doi.org/10.33225/jbse/24.23.131

2

PhD Candidate, Department of Physics Education, Kyungpook National
Brenda Braga Pereira University, 80 Daehakro, Bukgu, 41566 Daegu, South Korea.

E-mail: brendabragapereira@gmail.com

ORCID: https://orcid.org/0000-0002-3006-7068

Sangwoo Ha PhD, Assistant Professor, Department of Physics Education, Science
(Corresponding author) Education Research Institute, Kyungpook National University,
80 Daehakro, Bukgu, 41566 Daegu, South Korea.
E-mail: hswgcb@knu.ac.kr
ORCID: https://orcid.org/0000-0001-7263-9821

150

https://doi.org/10.33225/jbse/24.23.131





