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Abstract: The dissemination of false scientific information through the 
Internet and social networks is a serious global phenomenon, generating 
changes in attitudes and behaviours concerning issues like the environment, 
public health, and public policies, among others. Teachers play a crucial role 
in combating misinformation and fostering critical thinking among students, 
families and society. Understanding how teachers perceive misinformation 
and establishing validity criteria of information sources is key to improving 
critical thinking teaching. This study aimed to understand how science 
teachers perceive fake environmental news in Brazil, Colombia, and Mexico. 
A questionnaire was applied to a sample of more than 50 science teachers in 
each country. It asked about social media networking habits and views on 
three provocative environmental questions: climate change, global warming, 
and the Amazonia devastation. Teachers mostly disagreed with such 
provocative questions; however, Brazilians showed less disagreement against 
those provocative questions. They also tend to deny that Amazonia is being 
destroyed. Data showed that scientific denialism diffusion was successful in 
Brazil, even among those responsible for children's scientific education. These 
Brazilian, Colombian, and Mexican teachers seek scientific information mainly 
on the Internet and social networks, which may cause fake news vulnerability. 
Therefore, teachers must have media education to help identify truthful 
digital information. 
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Introduction 

The environmental issue is on the agenda of society's concern on a global 
scale (Thangavel et al., 2016); the scope of this issue should overcome any 
educational or ideological barriers and be at the centre of any public policy 
(Summers et al., 2001). The effects of climate change are a reality, the 
examples are evident, and science is accumulating data and evidence of this 
ongoing phenomenon (Thompson, 2010). However, despite the constant 
warnings from agencies, institutions, and researchers dedicated to the 
subject, there is still some difficulty in making this issue reach the common 
citizens (Robelia et al., 2012) and some political leaders (Jones et al., 2005), 
which causes a delay in the required measures to be taken. 

Parallel to this concern, another ongoing phenomenon strongly impacts 
society: the disseminating of fake news through the Internet, especially by 
social networks (Allcott et al., 2019; Lazer et al., 2018). This tendency has 
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gained relevance because most people are no longer informed through 
traditional ways of obtaining knowledge, such as books, printed newspapers, 
TV news, magazines and articles, using almost exclusively social media 
(Brumfiel, 2009). Unfortunately, these media, Internet and social networks, 
are notably vulnerable to the spread of so-called Fake News, including 
environmental issues (Author, 2021). This global tendency has affected Latin 
America, particularly during and over the COVID-19 pandemic (Ceron et al., 
2021). 

Groups with diverse intentional interests take advantage of this 
vulnerability to spread disinformation to influence society (Obadă et al., 
2022) and sometimes its leaders. Avoiding those relevant issues from being 
approached with scientific criteria based on scientific expertise and evidence. 
Several themes like health, vaccines, and the environment have been 
explored, consistently with harmful impacts on society, which should provoke 
more interest from the academic field (Ha et al., 2021). Just consider the 
example of the worldwide decline in vaccination and the return of previously 
controlled diseases, demonstrating that the anti-vaccine movement has 
exploited this mechanism to spread disinformation relatively efficiently (Chiou 
et al., 2018). Importantly, this is happening at the same time that the intense 
use of smartphones has become an almost pathological process, compared 
to addiction to powerful drugs, causing its users to devote hours daily of 
constant consultation and interaction (D’Arienzo et al., 2019). This lifestyle 
(Duradoni et al., 2020) has reverberated even in understanding science and 
the media, creating a generally new way of interpreting information in which 
algorithms dictate what the individual receives as news, putting him or her in 
a cycle of misinformation that is difficult to break. 

The field of education is not immune to the tendency described above. 
Schools and research institutes seek to understand how this misinformation 
impacts formal education and the classroom learning dynamics (Rosenzweig, 
2017). It is necessary to measure this impact as students reveal a much 
greater interest in the screens of their smartphones, devoting most of their 
time to these media, emphasising once again that it has become an addiction 
that dominates their daily lives, even in the classroom (Author, 2020). 
Moreover, not only are students immersed in this new environment of 
misinformation, but also teachers are, with a decline in searching for 
traditional ways of getting informed scientifically; in contrast, they frequently 
use the Internet and social networks for this purpose (Nelson, 1987). 
Therefore, it is urgent to dimension how this process occurs among teachers, 
how it impacts their knowledge acquisition and transmission, and how it 
reaches their classrooms (Chen et al., 2014; LaGarde et al., 2018). 

Science teachers in the early grades are the teachers category which 
deserves special attention in this modern society because they are the ones 
who first teach science to young students, where they may reverberate, 
positively or negatively, about scientific knowledge (Lederman, 2014; 
Moutinho et al., 2015). Therefore, it is urgent to understand how these 
professionals deal with these new forms of dissemination of information or 
misinformation (Allchin, 2018). How does these professionals’ training 
influence their interaction with social media (Cherner et al., 2019)? What is 
their access to quality information? How does it impact their teaching of 
science to children? These and other questions emerge when seeking to 
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improve scientific education (and literacy) in a social environment marked by 
misinformation. 

Furthermore, climate change is currently a fundamental theme for 
environmental education science classes(Walsh et al., 2014). Therefore, it is 
necessary to find ways for the environmental topic to reach science teachers 
and students so that this knowledge can spread changes in attitudes towards 
the topic (Karpudewan et al., 2015) and make them less vulnerable to the 
phenomenon of false news about the environmental issue. Unfortunately, in 
the context of scientific disinformation, this theme has been subject to great 
dissemination of denying global warming and forest destruction (Pawar et al., 
2015), for example. The present work aims to know how a sample of 
Brazilian, Colombian, and Mexican science teachers perceive and deal with 
issues that permeate this process of misinformation concerning some of the 
most frequent Fake News about the environment.  

Theoretical framework 

Misinformation and disinformation have historically been used to 
manipulate the population, and it can be said that they have been inherent 
to political practice (Muñiz‐Velázquez, 2023). As the media have become 
more agile and information has flowed faster and almost instantaneously, it 
has become a field of permanent ideological disputes. Using information for 
specific purposes is currently an efficient and fast means of interference in 
people's perceptions, decisions and behaviours, allowing for guiding many 
events according to political, economic and ideological interests (Rodríguez-
Ferrandiz, 2023). A great precision must be made between misinformation 
and disinformation. Misinformation is defined as inaccurate information 
shared unconsciously and without the intention to manipulate behaviour. 
Disinformation is defined as false information shared to influence individual 
and collective decisions and practices (Muhammed & Mathew, 2022). 

In this framework, fake news is a kind of disinformation, defined as 
“fictitious information presented to the public under the guise of it being 
factual information, with the intention to mislead or misinform the reader.” 
(Chong & Choy, 2020, p.1). Other authors point out that fake news “as 
referring to viral posts based on fictitious accounts made to look like news 
reports” (Tandoc et al., 2018, p. 138). 

It is crucial to establish precise criteria to classify “fake news” to identify 
them in order to refute them. For this reason, taxonomies have been 
developed to help characterise them (Chong & Choy, 2020). In general terms, 
it is about identifying the features that define fake news, considering the 
nature of their statements and semantic structures. In this way, it could be 
easier to take actions such as training critical thinking skills so that people 
can question misinformation and develop concrete actions so that fake news 
is identified promptly on social networks. 

Fake news circulates through different media and around various topics, 
affecting people's behaviour and decisions. For example, effects have been 
reported on the perception and practices of people concerning diseases such 
as cancer or AIDS, as well as vaccination (Ali, 2022), a trend that became 
very evident during the COVID-19 pandemic (Anas et al., 2023). As a result 
of disinformation and misinformation, it has been found that they generate 
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social reactions such as xenophobia and the violation of the human rights of 
vulnerable communities (Ali, 2022) and individuals with psychological 
disorders (Bansal, 2022). Misinformation and disinformation have clear 
effects on public health behaviour. For example, Barua's (2022, p. 16) study 
in Bangladesh found that “health beliefs about the COVID-19 behavioural 
responses, are significantly and positively influenced by the conspiracy 
theories and religious misinformation”. 

How fake news circulates differs due to conditions such as political positions 
(Hameleers & Brosius, 2022). The particular political context means that 
certain ideas or messages transmitted through social networks are more or 
less disseminated and accepted. For example, within the framework of 
political campaigns, messages are often circulated to be associated with one 
of the contenders, even though they are not really part of their proposals or 
perspectives. It intends to manipulate public perceptions of a given political 
faction. 

Fake news is constituted as such to the extent that the audience receives 
it and perceives it as accurate and gives them legitimacy. Thus, fake news is 
co-constructed (Tandoc et al., 2018). It highlights the importance of knowing 
the audiences and differentiating them since specific groups cannot legitimise 
certain information and, thus, do not turn it into fake news. In this sense,  
knowing how science teachers negotiate, exchange and share information is 
essential. Indeed, various studies denote the importance of knowing the 
various social sectors and population groups to understand their validity 
criteria and the elements that configure them (Barua, 2022). 

Information is a right 

It has been postulated that information is a right, without which the 
existence of democracy and the exercise of citizenship are not possible. Thus, 
the relevance of creating effective and timely mechanisms so that people can 
identify and validate information, even before reproducing it, has been 
highlighted. For instance, misinformation and disinformation around COVID-
19 led to counterproductive collective and individual behaviours in stopping 
waves of infections (Hameleers et al., 2020). In this context, the absence of 
agile and accessible mechanisms to verify information and the formation of 
criteria in people to identify falsehoods and to decide what is shared with 
others becomes evident. In the case of the environment, fake news has 
distorted the environmental crisis, giving the false idea that it is temporary 
and not caused by human activity. 

One of the alternatives to fighting against fake news is to expand Media 
Literacy, which implies “the ability to pose critical questions at those 
messages with the dual purpose of understanding the entities' goal(s) for 
transmitting them and their potential impact on individuals, society, and the 
environment.” (Cherner & Curry, 2019, p. 2). In this sense, the role of 
teachers is critical to “mediating function in knowledge construction and for 
their capacity to engage students in a reasoned and ethical use of 
information, and possibly in a position to resist misinformation and fake 
news.” (Maury & Gatti, 2022, pp. 8-9). The management of information 
sources, the decisions about its dissemination and the construction of 
reliability criteria imply developing appropriate educational processes for an 
effective media literacy education. 
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Methods 

Participants 

The present study is based on cross-sectional data from a non-probabilistic 
sample of 161 science teachers from three countries: Brazil (n=52), Colombia 
(n=51) and Mexico (n=58). The teachers were aged between 21 and 63 years 
(M=37.8, SD=9.5).  

The inclusion criterion in this study was teachers teaching science in the 
early grades of elementary school.  

The choice of the three countries (Brazil, Colombia and Mexico) was made 
for the convenience and ease of access by the group of researchers. Also, 
these three countries, despite being on the same continent, have unique 
cultural characteristics in their habits and face different educational issues, 
even though they have in common difficulties concerning science education 
(Martínez Rizo, 2006; Vasquez-Anaya et al., 2022; Villar et al., 2016).  

Regarding the participants’ teaching practice, the mean was 9.8 (SD=8.3), 
with more than half having more than seven years of professional teaching 
experience. Of the total sample, most teachers (55.3%) had a degree in 
Biology, 15.5% in Pedagogy, 15.5% in Chemistry, 3.7% in Physics, and 10% 
in other areas. They were teaching mainly in public schools (60.8%), private 
schools (31.7%), and both public and private (7.5%).  

Procedures and research instruments 

From June to September 2022, science teachers from Brazil, Colombia and 
Mexico answered an online questionnaire (questionnaires took approximately 
20 minutes to respond).  

The questionnaire used in this research was designed to capture how 
science teachers take a position on fake science news that is currently being 
spread. The main topics covered in the questionnaire were issues on the 
COVID-19 pandemic, vaccines, the environment, and conspiracy theories. In 
addition, the questionnaire sought to understand the teachers' habits 
regarding social networks and the search for information and knowledge by 
these professionals. It is recognised that there are limitations in using this 
type of research instrument; however, it is considered a starting point for a 
first analysis of the issues addressed, which will be the basis for other future 
investigations, combining other research methodologies. 

The online survey to which the teachers responded comprised 21 questions 
and a set of biographical and professional data. The 21 questions were 
distributed in two sections: 

i) Science teachers' habits regarding social media use and ways of 
obtaining knowledge (11 questions); 

ii) Teachers' level of agreement with fake news that deals with relevant 
and frequent topics in the universe of misinformation, such as vaccines, 
COVID-19, environment, and reliability in science (10 questions). 

For this paper, we highlighted questions related to the environmental 
theme from the second section (ii), precisely three about climate change fake 
news. These questions or, more appropriately, these provocations, to which 
teachers had to express their level of agreement were the following:  
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- “The idea that the climate is changing can be false, or have no relation 
to human action, being a natural phenomenon”; 

- “There is not enough evidence to confirm that global warming is 
occurring”; 

- “The issue of deforestation in the Amazonia is exaggerated by the 
media, NGOs and developed countries”.  

The first question doubts the occurrence of climate change, something 
proven by a series of scientific evidence (Masson-Delmotte et al., 2021). It 
also assesses that if this phenomenon occurs, it could be natural and, 
therefore, unrelated to human actions (Wells et al., 2011), approaches that 
are very common on the Internet and social networks today. 

The second question overlaps somehow with the first one about climate 
change; However, it cuts about global warming, because when we have cold 
waves in countries, it is common for social media to raise doubts about the 
veracity of the rise in global temperature (Nordhaus, 2012). These untruths 
rule out the observation that what is increasing are the climatic extremes and 
that the average temperature in the world has increased in recent years; they 
tend to continue happening (Planton et al., 2008). Furthermore, this 
dissemination discards all the data produced in recent decades by science, 
which proves this increase in temperature in the world as a whole (Kerr, 
1989). 

The third provocation suggests a distortion in the news about deforestation 
in the Amazon Forest, minimising this problem (Pinheiro, n.d.). It also 
indicates that hidden interests are involved in this kind of disclosure, 
disregarding all credible data involving research and preservation institutes, 
satellite images and other sources (Kirby et al., 2006). 

The response options to these questions were Likert-type scale format with 
five alternatives: Strongly agree; Agree; No opinion; Disagrees; Strongly 
disagrees. 

The previous validation of the questionnaire model showed a Cronbach's 
alpha value of 0.868, reflecting a good internal consistency. 

Data analysis 

Descriptive statistics were first used for data analysis to characterise the 
sample and the variables under study. 

Next, the non-parametric Kruskal-Wallis test was used to evaluate to what 
extent the fact that the teaching activity is developed in a given country 
(Brazil, Colombia and Mexico), which significantly influenced the level of 
teachers’ agreement with some of the most frequent fake news about the 
environment. Given the rejection of the null hypothesis in light of the Kruskal-
Wallis test, the Dunn test was used for multiple comparisons. All tests applied 
the type I error probability (α) of 0.05 (Marôco, 2018). The data were 
analysed using IBM SPSS (Statistical Package for the Social Sciences - version 
28). 
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Results and discussion 

Overall, the results showed that science teachers in all three countries 
refute these statements about the environment and climate change, 
demonstrating that these professionals can constitute a barrier to the spread 
of Fake News about the environment (Allchin, 2018) and promote scientific 
knowledge about the subject (Davis et al., 2006). However, Brazilian teachers 
were the least likely to disagree with the statements strongly that can 
reverberate in the quality and outcome of science classes, which has 
repercussions on the knowledge acquired by the students (Leite et al., 2021). 
As teachers in all three countries also indicated that they seek knowledge 
from social networks and the Internet rather than the more conventional 
media and apparently more immune to Fake News, such as newspapers and 
magazines, these professionals do not seem impacted by this type of 
misinformation, at least concerning the topic of climate change.  

Is it true that the climate is changing? 

The first question/provocation (“The idea that the climate is changing can 
be false or have no relation to human action, being a natural phenomenon”) 
analysed the possible falsity of the climate change phenomenon, suggesting 
that it could be a natural phenomenon unrelated to human action (Figure 1). 
It does not say that climate change is an ongoing process, that the effects 
are already being felt, and that it is accelerating. However, the evidence is 
countless, intense, and has a major impact on countries, the economy, 
health, and the availability of resources; in short, on people's lives (Mirza, 
2003). 

In general, the three countries’ science teachers strongly disagreed with 
the statement that climate change is false or that it would only be a natural 
phenomenon unrelated to human action. However, some different patterns 
of responses emerged: Mexican teachers were the most strongly opposed to 
this question (81%); Colombian teachers had an intermediate position 
(74%); and Brazilian teachers were the less refractory (52%) to this 
statement (Figure 1).  

The inferential analysis validated the hypothesis that the country where 
the teaching activity is developed had a statistically significant effect 
(H(2)=14.828; p<0.001; n=161) on the level of agreement of teachers with 
the question/provocation of Figure 1. According to Dunn's test for multiple 
comparisons, it can be concluded that teachers from Brazil present a 
significantly different distribution than teachers from Colombia (p=0.011) 
and Mexico (p<0.001), with teachers from Brazil presenting a lower level of 
disagreement. These results show that this is a problematic issue, particularly 
in Brazil. 

Indeed, the United Nations Environment Programme (UNEP) and the World 
Meteorological Organization (WMO) created the Intergovernmental Panel on 
Climate Change (IPCC) in 1988 to provide policymakers with scientific data 
and information about climate change, its progress, implications, and risks 
ahead. This panel was also designed to propose actions to adapt to these 
changes and possible forms of mitigation. In 2022, the IPCC had 195 country 
members. This panel has been updating the climate change state of the art, 
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seeking consensus in the scientific community, and indicating research needs 
in the area. 

 
Figure 1 - Science Teachers' views on the falsity of the climate change 

phenomenon in Brazil, Colombia, and Mexico. 

The IPCC’s frequent reports have been an essential source of climate 
change clear scientific information, resulting in various treaties, such as the 
Kyoto Treaty (Böhringer, 2003) and Paris (Klein et al., 2017), that set goals 
to mitigate human actions that influence climate change. However, some 
people and governments insist on trying to deny climate change. Thus, it is 
urgent to seek ways to combat Fake News and respective conspiracy theories. 

Several fake news stories supported the elaboration of this question to be 
applied to the science teachers of these three countries. Among them is the 
one that states the Sun would be the evident entity responsible for climate 
change because if there is a warming climate, it is natural that the Sun is 
responsible for it (Singer, 2006). Another fake news story supporting this 
question’s formulation says that humans produce minimal carbon dioxide 
(CO2) and, therefore, could not contribute to such a widespread phenomenon 
of global reach (Treen et al., 2020). These Fake News demonstrate a 
denialists’ very successful strategy:  to use part of valid scientific information 
and produce edible and true amalgam, especially for most of the population.  

The level of adherence to the phenomenon of Fake News about the 
environment has been perceived in the Brazilian population, especially 
regarding climate change (Author, 2022). The data show that teachers are 
not immune to this movement of society. Besides being the ones who 
disagree less strongly, they are the ones who have the highest number of 
individuals who have no opinion on the subject. As it is a qualified sample 
with higher education and who work in the classroom with environmental 
issues provided for in the science curriculum, one would expect these 
professionals to be convinced about the occurrence of climate change. 
However, despite all the scientific evidence (Bernstein, 2013), 23% do not 
position themselves on the issue.  Therefore, one should ask why these 
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teachers are not taking a correct scientific position. Why are they not able to 
build this conceptualisation? 

Instead of whether the climate changes are occurring, would not the 
discussion be about how they are occurring? (Thuiller, 2007) With what 
impact? What are we doing to accelerate it? What can be done to mitigate it? 
Meanwhile, almost a quarter of the science teachers surveyed in Brazil have 
no opinion on whether climate change is occurring. The important question is 
how these teachers deal with this topic in the classroom (Walsh et al., 2014). 
How do they get informed or misinformed? Why can't they formulate an idea 
based on evidence on research on this issue (Nation et al., 2021)?  

It is relevant to point out that Brazilian teachers indicated that they are 
more frequently informed via the Internet and social networks, to the 
detriment of other more traditional sources of information, and less 
vulnerable to Fake News. It is worth noting that this issue of the source of 
information via the Internet also occurs among teachers in other countries.  

Is global warming a fallacy? 

Regarding another pertinent theme, the non-occurrence of global warming, 
the teachers from the three countries disagreed with the statement: "There 
is not enough evidence to confirm that global warming is occurring" (Figure 
2). Again, the Mexican science teachers were the most forceful in refuting the 
premise of the question, followed by the Colombians and the Brazilians, who 
were less intense in this rejection (Figure 2). 

The inferential analysis also validated the hypothesis that the country 
where the teaching activity is developed had a statistically significant effect 
(H(2)=23.361; p<0.001; n=161) on the level of agreement of teachers with 
the question/provocation of Figure 2. The multiple comparisons carried out 
according to Dunn's test showed that teachers in Brazil had a significantly 
different distribution than teachers in Colombia (p<0.001) and Mexico 
(p<0.001), with teachers in Brazil showing a lower level of disagreement. 
Again, these results show that this is a problematic issue, particularly in 
Brazil. 

From a large number of data, it is clear that this phenomenon of global 
warming is occurring (Jozefat, 2015). The question that emerges is how fake 
news found space in the media and the perception of so many people 
(Paltridge, 2010). 

Firstly, climate change is not a uniform phenomenon; there are extreme 
weather events (Beniston et al., 2004), such as increased rainfall and, as a 
consequence, increased flooding (Bronstert, 2003); harshest droughts 
(Mahato, 2014); more intense winters and more violent storms (Brooks, 
2013). The occurrence of very harsh winters, reaching areas that generally 
do not face cold weather, has been used by denialist groups to spread the 
idea that global warming is a fallacy (Leroux, 2005).  

A notable example occurred in recent years in the US when too low 
temperatures hit the south of that country, and President Trump asked where 
global warming was and doubted the truth of the global warming theory 
(Eilperin, 2016). This vision marked the entire negationist policy concerning 
this environmental issue (Davenport et al., 2019), linked to the lack of 
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understanding of the overall phenomenon and the complex and interrelated 
variables (Ison, 2017). Then, it has been exploited by politicians and 
unscrupulous people who want to benefit from this misconception diffusion 
(Lewandowsky, 2021; Uscinski et al., 2017). 

 
Figure 2 - Science Teachers' views on the falsity of global warming in Brazil, 

Colombia, and Mexico. 

One of the most frequent expedients used by those who spread Fake News 
is the fusion of real facts, such as intense cold waves, with a lie that warming 
is not occurring, which could explain the adherence to this type of news and 
discourse (Kolmes, 2011; Treen et al., 2020). In addition, these societies that 
are permeated by fake news, such as in the US and Brazil, can help explain 
the less disagreement with global warming shown by Brazilian teachers 
(Figure 2). Indeed, Brazilian authorities have reinforced the dissemination of 
Fake News, such as Bolsonaro's government (Ricard et al., 2020). 

Another fact that draws attention among Brazilian teachers, compared to 
their Colombian and Mexican colleagues, concerns the relatively high 
percentage of Brazilian teachers with no opinion about this urgent 
environmental issue. One must emphasise that those who do not formulate 
an opinion may not have built a framework of data to perceive global warming 
and will be more vulnerable to the influence of fake news and may formulate 
wrong ideas. This situation is more acute in societies such as the Brazilian 
one for the above reasons. It is also serious due to the science teachers’ 
ascendancy over the students and potentially even the families and the 
community. 

Is there an exaggeration regarding the deforestation of the Amazon? 

Most science teachers in the three countries investigated refuted the 
suggested question: "The issue of deforestation in the Amazonia is 
exaggerated by the media, NGOs, and developed countries" (Figure 3). 
However, some differences emerged. Regarding this provocation, Colombian 
teachers were more emphatic in their denial, followed by Mexican teachers, 
and again, Brazilian teachers refuted with less intensity. A significant 
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proportion of the Brazilian teachers (12%) agreed with the question, and a 
higher percentage (17%) had no opinion. Some Mexicans also did not give 
an opinion (10%), and no agreement was found among the Colombians (0% 
for strongly agree, Agree, and No opinion). 

 
Figure 3 - Science Teachers’ views on the falsity of the intensity of deforestation 

in the Amazon in Brazil, Colombia, and Mexico. 

The inferential analysis also validated the last hypothesis that the country 
where the teaching activity is developed had a statistically significant effect 
(H(2)=21.735; p<0.001; n=161) on the level of agreement of teachers with 
the question/provocation of Figure 3. Furthermore, the multiple comparisons 
carried out according to Dunn's test showed that teachers in Brazil had a 
significantly different distribution than teachers in Colombia (p<0.001) and 
Mexico (p<0.001), with teachers in Brazil showing a lower level of 
disagreement. Once again, these results show that this is a problematic issue, 
particularly in Brazil. 

It is interesting to discuss the reasons for these results. First, since the 
Brazilian teachers belong to the country that owns most of the Amazonia 
Forest, they would be more aware of what happens there, and therefore, the 
fake news discourse on the issue would be more convincing. In contrast, no 
Colombian teachers followed the same line, and the Amazonia region of 
Colombia comprises 42% of the territory of that country, so the population 
lives with the blessings and the woes related to the preservation and 
destruction of the forest (Armenteras et al., 2006), just like Brazilians also 
live. 

Two pieces of information about the use of social networks and the 
dissemination of Fake News distinguish these two populations, Brazilians and 
Colombians, that can help elaborate the disparate results. Indeed, Brazilians 
are a population that uses most social networks daily and are associated with 
them; they also suffer intense influence from the spread of fake news, many 
disseminated by authorities, as during the Bolsonaro government (2019-
2022) (Casarões et al., 2019). It creates an ideal environment for 
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disseminating conspiracy theories about Amazonia. President Bolsonaro has 
already been explicit in this action, with statements regarding Non-
Governmental Organisations (NGOs) (Menezes et al., 2021), regarding the 
interests of developed countries in the riches of the Amazon, always exalting 
a proud patriotism that claims that the forest is Brazilian. The efficiency of 
extreme right-wing groups in Brazil in social networks should also be 
highlighted (Feres Júnior et al., 2021). In addition, the ability to penetrate 
Brazilian society results in great popular support by some sectors.  

The teachers’ answers to the third and last question suggest that they 
believe the media, NGOs, and the developed countries exaggerate the 
Amazonia deforestation issue. Their answers are based on the premise that 
deforestation is fake news, used as an instrument of coercion by the 
wealthiest countries, which have already deforested their forest reserves, and 
now they judge developing countries such as Brazil and Colombia, for 
example, about the Amazonia. 

Another explanation for this exaggerated interest in the Amazonia 
destruction by the most developed countries is that they are trying to prevent 
non-developed countries, such as Brazil, from exploring their riches (gold, 
niobium, oil, and other minerals), supposedly existing in large quantities in 
Amazonia; in this way, the non-developed countries would become strong 
commercial rivals to developed countries. 

This story has another version, also popular on the Internet, in social 
networks and among Brazilian nationalists, that NGOs are used so that these 
rich countries actually take possession of the Amazonia Forest and could later 
appropriate its valuable resources. 

Preservation would also be an instrument for commercial competition. The 
financial agents and farmers of the developed countries would use the excuse 
of deforestation to impose restrictions and taxes on imported products and 
create a protection (market reserve) for agricultural, livestock and mineral 
products (Barbosa, 2000). 

Several NGOs are active in the Amazon forest in support of local 
populations, using sustainable forest resources, and protecting fauna and 
flora, among other issues (Barbosa, 2003). However, this action is often 
denied on the Internet and in social networks, and several sites or groups 
disclose that many of these entities would be at the service of developed 
countries, continuing the thesis that the interest would be to prevent the 
progress of poorer countries. Indeed, there are several conspiracy theories 
about these NGOs’ role, and with objectives that are far from the well-being 
of the local populations and the protection of the forest, denying the NGOs’ 
preservationist character.   

It is important to emphasise that there is no evidence that NGOs working 
in Amazonia do not have humanitarian and ecological interests, that the 
countries that condemn the destruction of the forest do so for commercial 
reasons or any other hidden interest. So, the problem of how science 
teachers, especially Brazilian science teachers, have been informed is 
evident. Indeed, Brazilian teachers generally reported getting knowledge 
through the Internet and social networks more frequently than through other 
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more credible media, such as scientific articles, books, magazines, and 
newspapers. 

Conclusions 

The refusal of most science teachers in the three countries to the three 
provocative questions signals a positive condition enabling a possible barrier 
in schools to the phenomenon of scientific misinformation in society 
(Keselman et al., 2021). These teachers initiate the population's contact with 
science, so they must get engaged in the dissemination of credible 
information and allow the construction of a framework of knowledge for the 
construction of critical thinking (Jones, 2022). In this way, the students can 
have some protection outside the school and help their families face this new 
phenomenon. On the other hand, the data demonstrated the relevance of this 
issue and the need to promote training and continuing education for these 
professionals, including media education, which allows teachers to distinguish 
false news on the Internet and social networks (Abd-El-Khalick, 2013). 
Because of teachers’ social role , it is a huge problem that many teachers 
have doubts about such pertinent issues or do not know what opinion to give 
(Kind, 2014). These conditions make them vulnerable to assimilating 
nonsense ideas without a scientific foundation, which can compromise 
scientific education (and literacy) (Faintuch et al., 2022). Therefore, the work 
on scientific-based knowledge must be even more intense in countries where 
the use of social networks has been more intense and where the spread of 
fake news has been part of the population’s everyday life.  
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