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Abstract

Low acceptance of climate change as well as the low support for its mitigation efforts can be due
to a public misconception towards climate change. Climate skeptics use a communication
strategy of fake experts to spread misinformation through spokespersons who are not experts in
the field. Inoculation can be a protective approach for tackling the misinformation’s effect.
Previous research was conducted in the United States and Germany and was never conducted in
Africa. This study aimed to complement the previous research findings with results for Egypt by
replication an experiment by Cook et al. with a 2 x 2 between-subjects design. A total of 300
participants were recruited into the study and they were randomized into four stimuli groups
(control, misinformation-only stimulus, inoculation-only stimulus, and inoculation stimulus
followed by misinformation stimulus). A total of 274 eligible participants” data was analyzed. The
study explored climate change misinformation’s impact on the participants and tested an
inoculation stimulus that could protect against misinformation pre-emptively. The effect of the
difference in the participants’ demographics and the interactions with the study stimuli were also
analyzed. The difference in the study stimuli had a significant effect on the participants for the
perceived scientific consensus where the misinformation stimulus had a significant negative
effect while the inoculation-only stimulus significantly neutralized the misinformation’s effect.
The inoculation-only stimulus also significantly neutralized the misinformation’s effect on the
scientific consensus influence. The study also found that the differences in the sex, age, education
level, and educational background of the participants had significant effects and significant

interactions with the study’s stimuli on the study’s dependent variables.
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Chapter 1

Introduction

Significant societal consequences can happen because of people’s acceptance of misinformation
as being correct (Chigwedere et al., 2008). It has been observed that the vaccination intent against
the coronavirus disease 2019 (COVID-19) was reduced in both the USA and the UK because of
scientific-sounding misinformation about COVID-19 (Loomba et al., 2021). The study of how false
information spreads through populations is called infodemiology which is the science of
infodemics (Calleja et al., 2021; Ecker et al., 2022). The World Health Organization, in 2020, has
given the label of serious public hazard to infodemics. During a disease outbreak, the spread of
misinformation can result in higher-risk behaviors and cause confusion. The spread of
misinformation can lead to undermining the public health response and reducing the trust in
health authorities. When people are not sure how to protect their health and the health of those
around them due to an infodemic, this can result in lengthening and intensifying outbreaks
(WHO, 2020).

Due to the huge amount of information that individuals are being confronted with daily, it is not
possible for people to make an assessment of each piece of information they receive on its merit.
People rely more on heuristics to evaluate information and arguments (Richter et al., 2009).
However, this method is susceptible to bias. People are inclined to favor information that
resonates with their existing beliefs rather than dealing with information in an objective and
neutral manner (Johnson et al., 2009). When an individual is very certain regarding an issue’s
misbeliefs and is perceiving it as important or has an intense attitude toward it, it becomes very
hard to correct such misconceptions (Johnson et al., 2005). Therefore, weakening misinformation
and countering it is needed as an alternative means to protect people against misbelief formation.
Informing people beforehand about the misinformation techniques, known as the inoculation
theory, has been shown to make people less prone to misinformation by being inoculated against
the false information’s argumentative effects (Banas & Rains, 2010). Also, susceptibility to

believing misinformation is linked with despair while hope makes individuals less prone to



rumors or false ideas. (Graham, 2022)

Several studies have shown that there is almost a full agreement between climate scientists that
climate change is anthropogenic (Anderegg et al., 2010; Cook et al., 2016; Doran & Zimmerman,
2009). However, although there is a consensus among 97% of publishing climate scientists that
humans have caused global warming, the public perception is much lower at around 57-67% (S.
L. van der Linden et al., 2015). The public perceived consensus was shown to be a gateway belief
that has an influence on actions related to climate change and the support of its relevant policies.
This makes the gap between the 97% scientific agreement and the public perception to be of
significance (Aklin & Urpelainen, 2014; Ding et al., 2011; Lewandowsky et al., 2013; S. L. van der
Linden et al., 2015).

An underlying reason for this reduced public perception of the consensus is due to the spread of
misinformation by fake experts with the intent of reducing public support for binding climate
regulations and policies (Cook, 2016; Diethelm & McKee, 2008). The scientific consensus message
to the public could be undermined by the spread of misinformation (Koehler, 2016; S. van der
Linden et al., 2017). Any information that is counterfactual or not correct, either spread
intentionally or non-intentionally, constitutes the broad term of misinformation (or
disinformation) (Scheufele & Krause, 2019). One of the cognitive biases identified by Zhao and
Luo (2021) was the not true sense that concerns the thought of underestimating the impact of
individual actions on a large issue. This false sense was referred to as “Pseudoinefficacy” which
is caused by negative affect that can be debiased by inoculation to protect individuals against
misinformation. (Zhao & Luo, 2021)

Raising doubts by fake experts on the consensus lowers the public perception as well as the public
acceptance of global warming (S. van der Linden et al., 2017). Although the fake experts lack any
relevant scientific experience, they convey the impression of possessing this experience (Cook et
al., 2017). The “fake expert” technique is used for spreading misinformation depending on the
fact that the perception of the recipient towards a communicator’s trustworthiness and expertise
determines his/her credibility (Stiff, 1994). Most scientific topics are complicated which makes
the task of identifying if a scientific expert is trustworthy to be not possible for the audiences
(Cook et al., 2017; S. van der Linden et al., 2017). The 1995 Leipzig Declaration is an example of
this fake expert technique. This declaration is a document intended to refute the climate change

scientific consensus which many of those who signed it were not working in the climate science



tield (Jensen, 1998).

The way information or misinformation is interpreted by people is affected by their own
worldviews and beliefs. Misinformation regarding climate change can be effective when it
resonates with people’s current beliefs (Schmid-Petri & Burger, 2022). Protection against
misinformation can be achieved through inoculating people by informing them about the
techniques used for spreading misinformation prior to exposure. McGuire and colleagues were
the first to formulate the inoculation theory with the goal to protect people against
misinformation (Compton, 2012; McGuire & Papageorgis, 1961). The inoculation against
misinformation can be achieved by exposing people to a refuted version of the false information
message prior to their actual exposure (McGuire & Papageorgis, 1961). The inoculation messages,
which act like vaccines that induce antibodies” production for future exposure to viruses, can
protect against future misinformation by providing counterarguments prior to exposure (Cook
et al., 2017).

Recognizing misinformation is easier when there is an understanding beforehand of the logical
fallacies and underlying mechanisms used by skeptics in their arguments (Banas & Rains, 2010;
Bolsen & Druckman, 2015). Inoculation has two elements: The first, which is an affective element,
is an explicit warning of an impending threat (for example, a warning that there are arguments
casting doubts on climate change’s scientific consensus). The second, which is a cognitive
element, is a pre-emptive refutation of the argumentative techniques used that expose the logical
fallacies (for example, the explanation of the rhetorical use of fake experts in large numbers to
provide legitimacy for a skeptical argument). When the fallacy is exposed, the misinformation
message is received in a weakened version. Therefore, when people get exposed to a false
argument, they would be able to dismiss the misinformation by the counterargument provided
by the inoculation. Resisting misinformation using inoculation messages is more effective than
using supportive messages which only provide correct information but do not point out the
misinformation (Banas & Rains, 2010).

Inoculation messages were found to be effective in protecting against arguments from soda
companies that are pro-sugar (Niederdeppe et al., 2014), starting to smoke due to the threat of
peer pressure (Pfau etal., 1992), and arguments that justified alcohol consumption (Duryea, 1983).
Inoculation has been observed to provide protection against misinformation about agricultural

biotechnology (Wood, 2007). Also, inoculation messages can increase the level of skepticism
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toward conspiracy theories (Banas & Miller, 2013). Inoculation was found to influence people
who have preexisting attitudes which is a relevant situation to the issue of climate change (Wood,
2007).

Inoculation’s effects have been tested experimentally in the context of climate change. Exposing
participants to both the consensus information and misinformation did not result in a significant
change in climate change acceptance (S. van der Linden et al.,, 2017). This shows that the
information’s positive effect on people can be undermined by misinformation without
inoculation. When coupling the consensus information with the inoculation and its technique’s
explanation, the level of acceptance of anthropogenic global warming increased significantly. The
effect of inoculation has been studied by Cook et al (2017). In their second experiment, they
examined inoculation against arguments that cast doubts in an explicit way on the scientific
consensus by using the strategy of the “fake experts”. They found that the consensus information
can neutralize misinformation’s effect and can also increase the perception of the consensus. A
polarizing effect, due to misinformation on the scientific consensus, regarding behaviors toward
climate change has been observed. It was also observed that the inoculating message has the
potential to neutralize the misinformation effect (Cook et al., 2017).

Providing protection against misinformation could be done online as well through inoculation
campaigns on social media. (Roozenbeek et al., 2022) In turn, one of the approaches of applied
cognitive immunology is practicing critical thinking for online communications in the digital age.
(CIRCE, 2021) Inoculation against misinformation has a challenge too because of the vast amount
of pieces of misinformation, it is not possible to inoculate against each false claim which means
that the issue with inoculation is its scalability. (Traberg et al., 2022)

Previously conducted research on the effect of inoculation against the misinformation related to
climate change focused on participants from the United States and Germany (Cook et al., 2017;
Schmid-Petri & Biirger, 2022; S. van der Linden et al., 2017). In this research, the effect of
inoculation against misinformation about climate change was examined in Egypt on Egyptian
participants. Conducting this research in an African country was an extension of the previous
research conducted to observe the effect of inoculation against misinformation regarding climate
change in a continent that contributes to less than 3% of the global greenhouse gases emission
whereas the United States alone contributes to 20% (UNDP 2007). It is also not clear which effect

misinformation has in contexts in which there is less lobbying effect against climate change (in
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Egypt compared to the US setting).

The results of climate change imposed a high risk for Africa in terms of a decrease in the
production of food as well as the productivity of labor in addition to droughts, floods, and
heatwaves. (Atwoli et al., 2022) One of the top five countries to be highly affected by the sea level
rise by one meter due to climate change is Egypt. (Batisha, 2012) The Nile Delta, in addition to
other coastal areas, in Egypt could be impacted by the sea rise level because of global warming.
(Lotfy, 2014) Due to climate change, the sea level rise of the Mediterranean Sea by 2050 is expected
to be one meter which would result in the Nile Delta losing a third of its land. This event would
result in displacing about 10 to 15 million residents of the Nile Delta. (Hassanin, 2010) This is
crucial to Egypt as more than half of its agricultural land is in the Nile Delta, its most populated
area. (Abutaleb et al., 2018)

The research questions of this study were: First, what effect does misinformation have on the
perception of the scientific consensus on climate change and climate-related attitudes? Second,
can inoculation have a neutralizing effect on the influence of misinformation?

Additionally, policy recommendations will be developed, based on the study’s results, for
enhancing the used techniques for protecting the public against misinformation regarding

climate change.
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Chapter 2

Methodology

The study design that was followed for this experiment was a 2 x 2 between-subjects, which fully
crossed an inoculation stimulus and a misinformation stimulus, resulting in four different
condition groups: a control group (no stimulus), an inoculation group (one stimulus, without
misinformation), a misinformation group (one stimulus, without inoculation), and an inoculation
followed by misinformation group (two stimuli, both inoculation, and misinformation).

The target sample size for this experiment was 300 participants as a convenient sample from the
community of the American University in Cairo. The participants were recruited from various
locations on campus and during different times of the academic working days. Participants
consented verbally and then were randomized into the study’s four groups (control, inoculation,
misinformation, and inoculation followed by misinformation).

The participants were asked to pick enclosed cards randomly (each participant picked one card)
which had numbers to assign them to their respective study stimulus group without knowing
which stimulus group they are going to be exposed to avoid bias. After reading the study
stimulus, the participants were asked to fill out the post-exposure survey. Two attention-filtering
questions were required to be answered by participants after they were exposed to the stimuli to
assess their response quality for inclusion in the analysis of the results. Also, a question about
whether the participant is Egyptian or not was included. Only Egyptian participants will be
included in the analysis of the results. The inoculation and the misinformation stimuli used for
this experiment followed those used in the second experiment by Cook et al. (2017).

The misinformation stimulus used was the Oregon Petition which was a climate change skeptics’
initiative (The Oregon Global Warming Petition Project, 2007) (Appendix B). Van der Linden
compared six opposing claims on climate change and the Oregon Petition had the highest
negative effect on the participants’ climate change acceptance (S. van der Linden et al., 2017). The
misinformation stimulus was a statement that 31,487 scientists signed a document that claims
that climate change is not a result of greenhouse gases emission by humans and therefore denies

having a scientific consensus on climate change. This was a fake experts’ technique as most (over
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99%) of those who signed this petition did not have any experience in climate science (Cook et
al., 2017).

Additionally, another piece of misinformation stimulus about climate change was added. A
document titled “World Climate Declaration” that denies climate change, claiming that there is
no climate emergency was published by the Climate Intelligence Foundation on 27 June 2022
(Appendix B). The document is stated to have been signed by 1,107 scientists and professionals
(CLINTEL, 2022). According to investigations, none who signed the “World Climate Declaration”
were experts in the climate science field. Also, one of the leading two people for this document
was a retired geophysicist who was an ex-employee for an oil giant company while the other
leading person was a journalist. The percentage of those who signed the document and were
described as climate science experts was only 1% out of the total 1,107 signatories. (Euronews
2022)

The inoculation stimulus utilized the “fake expert” technique which delivered misinformation in
a way that falsely claimed expertise and was used for denying scientific consensus. The
inoculation stimulus was an advertisement for consuming tobacco which stated that 20,679
physicians recommended a certain brand of tobacco products (Gardner & Brandt, 2006)
(Appendix A). This stimulus aimed to inoculate against the way of presenting huge numbers of
fake experts by the Oregon Petition without directly referring to the petition. A debriefing text
was shown to those participants who were exposed to the misinformation stimulus after filling
out the survey (Appendix D).

Seven dependent variables were assessed post-exposure: (1) trust in climate scientists, (2)
acceptance of anthropogenic global warming, (3) the perceived scientific consensus, (4) the
perceived human influence on global warming, (5) the support for climate mitigation and
adaptation efforts done by the government will be assessed as well, (6) the climate change
importance, and (7) the scientific consensus influence (Appendix C).

For the “Trust in Climate Scientists” dependent variable, the participants rated five items with
each item on a Likert-type scale (ranging from 1 = totally disagree to 5 = fully agree) to measure
their trust in climate science. For the “ Acceptance of Anthropogenic Global Warming” dependent
variable, the participants rated five items with each item on a Likert-type scale (ranging from 1 =
totally disagree to 5 = fully agree) to measure their acceptance of climate change as human-

caused. The “Perceived Scientific Consensus” dependent variable measured the participants’
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perception of the climate change consensus among scientists. The participants chose one answer
option from an 8-point scale reflecting ranges (example: between 70% to 90%) as categorical
answer options. The midpoint of each range was used for the analysis of the results. For the
“Perceived Human Influence” dependent variable, the participants rated five items with each
item on a Likert-type scale (ranging from 1 = totally disagree to 5 = fully agree) to their perception
of the level of impact of the carbon dioxide emitting human activities on climate change. For the
“Support for Climate Mitigation and Adaptation Efforts” dependent variable, the participants
rated eight items with each item on a Likert-type scale (ranging from 1 = totally disagree to 5 =
fully agree) to measure their support for governmental projects which aim to mitigate the effect
of climate change. For the “Climate Change Importance” dependent variable, the participants
answered two questions to measure their interest/concern for climate change. For the “Scientific
Consensus Influence” dependent variable, the participants answered five questions to measure
their views about how influential scientific consensus is. Additionally, the sum of the means of
the seven dependent variables was calculated per participant to have it as an overall score which
will be referred to in the results and discussion as the “Overall”.

The study data was entered by filling out an electronic version of the study’s survey by the
participants using an electronic device that was provided to them for the purpose of the study.
The data analyses were performed using IBM SPSS Statistics (Version 29).

This research study was approved by the Institutional Review Board of the American University

in Cairo (AUC), Case# 2022-2023-118.
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Chapter 3

Results

A total of 300 subjects were recruited for the study. They were randomized equally into the study’s four groups (control,
misinformation, inoculation, and inoculation + misinformation) with each group having 75 subjects. Only Egyptian participants were
included in the analysis, so 22 subjects were excluded for being non-Egyptian. Also, another four subjects were excluded for not being
able to answer the attention-filter questions correctly. Therefore, a total of 274 participants were eligible to be included in the study’s
data analysis for testing the difference between the study’s four groups: control (n = 69), misinformation-only (n = 70), inoculation-
only (n = 66), and inoculation + misinformation (n = 69). Participants (N = 274) were 51.8% females. Figure 1a shows the distribution
of the participants according to their sex.

For the age groups of the participants, 250 participants (91.2%) reported their ages between 18 to 29 years old, 20 participants reported
their ages between 30 to 44 years old, and only four participants reported their ages between 45 to 59 years old. For the analyses
conducted to compare the difference between the age groups of the participants and the study’s stimuli, the two age groups “30 to 44
years” and “45 to 59 years” were merged into “30 to 59 years” as the participants who belonged to the age group “45 to 59 years” were
very few (1.5%). Figure 1b shows the distribution of the participants according to their age groups.

For the analyses conducted to compare the difference between the education levels of the participants and the study’s stimuli, the
bachelor’s degree holders (n = 130), the master’s degree holders (n = 29), and Ph.D. degree holders (n = 6) were merged into one
education level group (Bachelor's, Master’s, and Ph.D.). This was done to allow for comparison between the undergraduate (high

school diploma) participants (39.8%) and those who have higher academic degrees. Figure 1c shows the distribution of the participants
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according to their education levels.

For the analyses conducted to compare the educational backgrounds of the participants and the study’s stimuli, the participants who
belonged to the Life Sciences background (n = 29) and those who belonged to the Engineering/ Architecture background (n = 110) were
merged into “Science and Technology” background (50.7%). This was done to allow for comparison between those who have scientific
backgrounds (Science and Technology background) and those who have non-scientific backgrounds (Social Sciences background).

Figure 1d shows the distribution of the participants according to their educational backgrounds.

Sex of the participants Age groups of the participants

= Male = Female m 18-29 years = 30-59 years

Figure 1b, distribution of the participants according to their age

Figure 1a, distribution of the participants according to their sex
groups.
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Education levels of the participants Educational backgrounds of the
participants

= High school diploma m Bachelor's, Master’s, and PhD m Science and Technology = Social Sciences
Figure 1c, distribution of the participants according to their Figure 1d, distribution of the participants according to their
education levels. educational backgrounds.

Figure 1, distribution of the participants according to their demographics (sex, age groups, education levels, and educational

backgrounds).

Table 1. Participants” distribution according to their demographics among the study’s different stimuli groups

Participants' demographic variables Control Misinformation Inoculation Ir‘1(?culat|on.+ Total
Misinformation
Sex Female 35 33 35 39 142
Male 34 37 31 30 132
18-29 years 64 64 62 60 250
Age group
30-59 years 5 6 4 9 24
Education level High school diploma 24 30 32 23 109
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Bachelor's, Master’s, and 45 40 34 46 165
PhD
Educational Science and Technology 34 38 30 37 139
background Social Sciences 35 32 36 32 135

The effects of the study’s three stimuli on the study’s seven dependent variables (misinformation, inoculation, and inoculation followed
by misinformation) were analyzed. Table 2 summarizes the means and standard deviations of each of the dependent variables (Trust
in Climate Scientists, Anthropogenic Climate Change Acceptance, Perceived Scientific Consensus, Perceived Human Influence,
Support for the efforts of climate mitigation and adaptation, Climate Change Importance, and Scientific Consensus Influence) for each

of the study’s stimulus groups.

Table 2. Means (standard deviations) across the study’s stimuli for all dependent variables.

Inoculation +
Control Misinformation Inoculation
Dependent Variable Misinformation

Mean SD Mean SD Mean SD Mean SD

Trust in Climate Scientists 3.63 0.71 3.40 0.71 3.52 0.70 341 0.65
Anthropogenic Climate Change Acceptance 3.59 0.76 3.45 0.61 3.41 0.57 3.40 0.50
Perceived Scientific Consensus 74.06 22.73 56.61 29.32 68.86 19.89 60.94 23.98
Perceived Human Influence 51.57 30.40 51.27 28.33 50.49 30.00 46.81 31.15

Support for the efforts of climate mitigation and
431 0.75 4.38 0.48 4.24 0.57 4.34 0.52

adaptation
Climate Change Importance 4.08 0.86 3.81 1.03 4.02 0.75 4.03 0.77
Scientific Consensus Influence 3.10 0.76 3.00 0.73 3.32 0.73 3.19 0.81
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Overall 144.34 42.86 12591 50.16 137.86 41.48 126.12 | 44.18

The aggregated mean value of the “Trust in Climate Scientists” dependent variable was 3.49 (SD = 0.70, Cronbach’s a = 0.702). The
highest mean value of the “Trust in Climate Scientists” dependent variable (M= 3.63, SD = 0.71) was for the control group. The lowest
mean value of the “Trust in Climate Scientists” dependent variable (M = 3.40, SD = 0.71) was for the misinformation stimulus group.

The aggregated mean value of the “ Anthropogenic Climate Change Acceptance” dependent variable was 3.46 (SD = 0.62, Cronbach’s
a = 0.295). The highest mean value of the “ Anthropogenic Climate Change Acceptance” dependent variable (M= 3.59, SD = (0.76) was
for the control group. The lowest mean value of the “Anthropogenic Climate Change Acceptance” dependent variable (M = 3.40, SD

= (0.50) was for the misinformation + inoculation stimulus group.

The aggregated mean value of the “Perceived Scientific Consensus” dependent variable was 65.05 (SD = 25.10). The highest mean
value of the “Perceived Scientific Consensus” dependent variable (M= 74.06, SD = 22.73) was for the control group. The lowest mean

value of the “Perceived Scientific Consensus” dependent variable (M = 56.61, SD = 29.32) was for the misinformation stimulus group.

The aggregated mean value of the “Perceived Human Influence” dependent variable was 50.03 (SD = 29.88, Cronbach’s a = 0.919). The
highest mean value of the “Perceived Human Influence” dependent variable (M= 51.57, SD = 30.40) was for the control group. The
lowest mean value of the “Perceived Human Influence” dependent variable (M = 46.81, SD = 31.15) was for the misinformation +

inoculation stimulus group.

The aggregated mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable was 4.32 (SD =
0.59, Cronbach’s a = 0.822). The highest mean value of the “Support for the efforts of climate mitigation and adaptation” dependent
variable (M= 4.38, SD = 0.48) was for the misinformation stimulus group. The lowest mean value of the “Support for the efforts of

climate mitigation and adaptation” dependent variable (M = 4.24, SD = 0.57) was for the inoculation stimulus group.
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The aggregated mean value of the “Climate Change Importance” dependent variable was 3.98 (SD = 0.86, Cronbach’s a = 0.684). The
highest mean value of the “Climate Change Importance” dependent variable (M= 4.08, SD = 0.86) was for the control group. The lowest

mean value of the “Climate Change Importance” dependent variable (M = 3.81, SD = 1.03) was for the misinformation stimulus group.

The aggregated mean value of the “Scientific Consensus Influence” dependent variable was 3.15 (SD = 0.76, Cronbach’s a = 0.718). The
highest mean value of the “Scientific Consensus Influence” dependent variable (M= 3.32, SD = 0.73) was for the inoculation stimulus
group. The lowest mean value of the “Scientific Consensus Influence” dependent variable (M = 3.00, SD = 0.73) was for the
misinformation stimulus group. The highest value of the “Overall” (M= 144.34, SD = 42.86) was for the control group. The lowest value
of the “Overall” (M =125.91, SD = 50.16) was for the misinformation stimulus group.

The effects of the study’s three stimuli (misinformation, inoculation, and inoculation followed by misinformation) on the study’s seven
dependent variables were also investigated while considering the sex of the participants as an intervening factor. The distribution of
the female participants between the study’s four groups: control (n = 35), misinformation-only (n = 33), inoculation-only (n = 35), and
inoculation + misinformation (n = 39). Table 3 summarizes the means and standard deviations of each of the dependent variables
(Trust in Climate Scientists, Anthropogenic Climate Change Acceptance, Perceived Scientific Consensus, Perceived Human Influence,
Support for the efforts of climate mitigation and adaptation, Climate Change Importance, and Scientific Consensus Influence) for each

of the study’s stimulus groups while splitting the participants by sex into females and males.

Table 3. Means (standard deviations) across the study’s stimuli for all dependent variables for each sex.

Inoculation +
Dependent variable Sex Control Misinformation Inoculation
Misinformation
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Mean SD Mean SD Mean SD Mean SD
Female 3.62 0.76 3.44 0.68 3.62 0.74 3.36 0.66
Trust in Climate Scientists
Male 3.65 0.67 3.37 0.75 3.40 0.64 3.49 0.65
Female 3.67 0.84 3.62 0.53 3.47 0.58 3.26 0.43
Anthropogenic Climate Change Acceptance
Male 3.49 0.68 3.29 0.64 3.35 0.56 3.58 0.54
Female 75.57 21.14 58.56 27.66 63.36 22.03 59.10 24.84
Perceived Scientific Consensus
Male 72.50 24 .47 54.86 31.00 75.08 15.21 63.33 23.00
Female 53.22 30.58 56.19 26.40 48.17 29.63 41.17 32.17
Perceived Human Influence
Male 49.88 30.58 46.87 29.61 53.12 30.69 54.13 28.67
Support for the efforts of climate mitigation | Female 4.20 0.90 4.44 0.53 423 0.55 4.25 0.53
and adaptation Male 4.43 0.55 433 0.44 4.25 0.60 4.45 0.50
Female 416 0.75 4.08 0.93 4.06 0.62 4.03 0.66
Climate Change Importance
Male 4.00 0.97 3.57 1.07 3.97 0.88 4.03 0.91
Female |3.21 0.80 3.05 0.77 3.25 0.80 3.17 0.80
Scientific Consensus Influence
Male 2.99 0.71 2.95 0.69 3.40 0.65 3.21 0.82
I Female | 147.65 | 40.98 133.38 | 42.35 130.15 | 42.24 118.35 | 41.66
Overa
Male 14094 | 45.07 119.24 | 55.96 146.57 | 39.48 136.23 | 46.00

The aggregated mean value of the “Trust in Climate Scientists” dependent variable was 3.50 (SD = 0.71, Cronbach’s a = 0.743) for the
female participants and 3.47 (SD = 0.68, Cronbach’s a = 0.656) for the male participants. The female participants” highest mean value
of the “Trust in Climate Scientists” dependent variable (M= 3.62, SD = (0.76) was for the control group and was equal to the inoculation

stimulus group (M = 3.62, SD = 0.74). The female participants’” lowest mean value of the “Trust in Climate Scientists” dependent
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variable (M = 3.36, SD = 0.66) was for the misinformation + inoculation stimulus group. The male participants” highest mean value of
the “Trust in Climate Scientists” dependent variable (M= 3.65, SD = 0.67) was for the control group. The male participants’ lowest

mean value of the “Trust in Climate Scientists” dependent variable (M = 3.37, SD = 0.75) was for the misinformation stimulus group.

The aggregated mean value of the “ Anthropogenic Climate Change Acceptance” dependent variable was 3.50 (SD = 0.62, Cronbach’s
a = 0.320) for the female participants and 3.42 (SD = 0.61, Cronbach’s a = 0.268) for the male participants. The female participants’
highest mean value of the “ Anthropogenic Climate Change Acceptance” dependent variable (M= 3.67, SD = 0.84) was for the control
group. The female participants’ lowest mean value of the “ Anthropogenic Climate Change Acceptance” dependent variable (M = 3.26,
SD = 0.43) was for the misinformation + inoculation stimulus group. The male participants” highest mean value of the “ Anthropogenic
Climate Change Acceptance” dependent variable (M= 3.58, SD = 0.54) was for the misinformation + inoculation stimulus group. The
male participants” lowest mean value of the “Anthropogenic Climate Change Acceptance” dependent variable (M = 3.29, SD = 0.64)

was for the misinformation stimulus group.

The aggregated mean value of the “Perceived Scientific Consensus” dependent variable was 64.08 (SD = 24.73) for the female
participants and 66.08 (SD = 25.54) for the male participants. The female participants” highest mean value of the “Perceived Scientific
Consensus” dependent variable (M= 75.57, SD = 21.14) was for the control group. The female participants’ lowest mean value of the
“Perceived Scientific Consensus” dependent variable (M = 58.56, SD = 27.66) was for the misinformation stimulus group. The male
participants” highest mean value of the “Perceived Scientific Consensus” dependent variable (M= 75.08, SD = 15.21) was for the
inoculation stimulus group. The male participants’ lowest mean value of the “Perceived Scientific Consensus” dependent variable (M

= 54.86, SD = 31.0) was for the misinformation stimulus group.

The aggregated mean value of the “Perceived Human Influence” dependent variable was 49.36 (SD = 30.13, Cronbach’s a = 0.924) for
the female participants and 50.76 (SD = 29.71, Cronbach’s a = 0.915) for the male participants. The female participants” highest mean
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value of the “Perceived Human Influence” dependent variable (M= 56.19, SD = 26.40) was for the misinformation stimulus group. The
female participants’ lowest mean value of the “Perceived Human Influence” dependent variable (M = 41.17, SD = 32.17) was for the
misinformation + inoculation stimulus group. The male participants” highest mean value of the “Perceived Human Influence”
dependent variable (M= 54.13, SD = 28.67) was for the misinformation + inoculation stimulus group. The male participants’ lowest

mean value of the “Perceived Human Influence” dependent variable (M = 46.87, SD = 29.61) was for the misinformation stimulus

group.

The aggregated mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable was 4.27 (SD =
0.65, Cronbach’s a = 0.858) for the female participants and 4.37 (SD = 0.52, Cronbach’s a = 0.761) for the male participants. The female
participants” highest mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable (M= 4.44,
SD = 0.53) was for the misinformation stimulus group. The female participants” lowest mean value of the “Support for the efforts of
climate mitigation and adaptation” dependent variable (M = 4.20, SD = 0.90) was for the control group. The male participants” highest
mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable (M= 4.45, SD = 0.50) was for the
misinformation + inoculation stimulus group. The male participants’ lowest mean value of the “Support for the efforts of climate

mitigation and adaptation” dependent variable (M = 4.25, SD = 0.60) was for the inoculation stimulus group.

The aggregated mean value of the “Climate Change Importance” dependent variable was 4.08 (SD = 0.73, Cronbach’s a = 0.613) for
the female participants and 3.88 (SD = 0.98, Cronbach’s a = 0.726) for the male participants. The female participants” highest mean
value of the “Climate Change Importance” dependent variable (M= 4.16, SD = 0.75) was for the control group. The female participants’
lowest mean value of the “Climate Change Importance” dependent variable (M = 4.03, SD = 0.66) was for the misinformation +
inoculation stimulus group. The male participants” highest mean value of the “Climate Change Importance” dependent variable (M=
4.03, SD = 0.91) was for the misinformation + inoculation stimulus group. The male participants’ lowest mean value of the “Climate

Change Importance” dependent variable (M = 3.57, SD = 1.07) was for the misinformation stimulus group.
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The aggregated mean value of the “Scientific Consensus Influence” dependent variable was 3.17 (SD = 0.79, Cronbach’s a = 0.757) for
the female participants and 3.13 (SD = 0.73, Cronbach’s a = 0.671) for the male participants. The female participants’ highest mean
value of the “Scientific Consensus Influence” dependent variable (M= 3.25, SD = 0.80) was for the inoculation stimulus group. The
female participants’ lowest mean value of the “Scientific Consensus Influence” dependent variable (M = 3.05, SD = 0.77) was for the
misinformation stimulus group. The male participants” highest mean value of the “Scientific Consensus Influence” dependent variable
(M= 3.40, SD = 0.65) was for the inoculation stimulus group. The male participants’ lowest mean value of the “Scientific Consensus

Influence” dependent variable (M = 2.95, SD = 0.69) was for the misinformation stimulus group.

The female participants” highest value of the “Overall” (M= 147.65, SD = 40.98) was for the control group. The female participants’
lowest value of the “Overall” (M =118.35, SD = 41.66) was for the inoculation + misinformation stimulus group. The male participants’
highest value of the “Overall” (M= 146.57, SD = 39.48) was for the inoculation stimulus group. The male participants” lowest value of
the “Overall” (M =119.24, SD = 55.96) was for the misinformation stimulus group.

The effects of the study’s three stimuli (misinformation, inoculation, and inoculation followed by misinformation) on the study’s seven
dependent variables were also investigated while considering the age groups of the participants as an intervening factor. The
distribution of the participants aged between 18 to 29 years between the study’s four groups: control (n = 64), misinformation-only (n
= 64), inoculation-only (n = 62), and inoculation + misinformation (n = 60). Table 4 summarizes the means and standard deviations of
each of the dependent variables (Trust in Climate Scientists, Anthropogenic Climate Change Acceptance, Perceived Scientific
Consensus, Perceived Human Influence, Support for the efforts of climate mitigation and adaptation, Climate Change Importance, and
Scientific Consensus Influence) for each of the study’s stimulus groups while splitting the participants by age group into 18-29 years

old and 30-59 years old.
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Table 4. Means (standard deviations) across the study’s stimuli for all dependent variables for each age group.

Inoculation +

Control Misinformation Inoculation
Dependent Variable Age group Misinformation
Mean SD Mean SD Mean SD Mean SD

18-29 years | 3.64 0.68 3.35 0.70 3.52 0.70 3.36 0.65
Trust in Climate Scientists

30-59 years | 3.48 1.11 3.93 0.64 3.40 0.75 3.76 0.55
Anthropogenic Climate Change 18-29 years | 3.59 0.72 3.39 0.54 3.42 0.59 3.39 0.52
Acceptance 30-59 years | 3.56 1.34 4.03 0.99 3.25 0.19 3.47 0.40

18-29 years | 72.85 | 23.07 | 56.33 | 2945 | 69.44 | 20.07 | 59.42 | 2351
Perceived Scientific Consensus

30-59 years | 89.50 8.91 59.58 | 3035 | 60.00 | 1633 | 71.11 | 26.01

18-29 years | 5248 | 2950 | 50.59 | 2798 | 49.03 | 2959 | 43.77 | 30.24
Perceived Human Influence

30-59 years | 40.00 | 4272 | 5850 | 33.82 | 73.20 | 3113 | 67.07 | 31.25
Support for the efforts of climate 18-29 years | 4.35 0.67 4.36 0.49 424 0.58 4.36 0.53
mitigation and adaptation 30-59 years | 3.88 1.56 4.63 0.38 425 0.57 421 0.47

18-29 years | 4.05 0.88 3.75 1.02 4.02 0.76 4.03 0.79
Climate Change Importance

30-59 years | 4.40 0.42 442 1.02 4.00 0.71 4.06 0.63

18-29 years | 3.05 0.75 2.93 0.72 3.30 0.74 3.15 0.81
Scientific Consensus Influence

30-59 years | 3.76 0.50 3.73 0.30 3.60 0.54 3.49 0.71

18-29 years | 144.01 | 4299 | 124.70 | 50.22 | 136.97 | 4213 | 12147 | 42.29
Overall

30-59 years | 148.58 | 45.77 | 138.83 | 5219 | 151.70 | 30.35 | 157.15 | 46.43

The aggregated mean value of the “Trust in Climate Scientists” dependent variable was 3.47 (SD = 0.69, Cronbach’s a = 0.694) for the
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18-29 years old participants and 3.68 (SD = 0.72, Cronbach’s a = 0.783) for the 30-59 years old participants. The 18-29 years old
participants” highest mean value of the “Trust in Climate Scientists” dependent variable (M= 3.64, SD = 0.68) was for the control group.
The 18-29 years old participants’ lowest mean value of the “Trust in Climate Scientists” dependent variable (M = 3.35, SD = 0.70) was
for the misinformation stimulus group. The 30-59 years old participants” highest mean value of the “Trust in Climate Scientists”
dependent variable (M= 3.93, SD = 0.64) was for the misinformation group. The 30-59 years old participants” lowest mean value of the

“Trust in Climate Scientists” dependent variable (M = 3.40, SD = 0.75) was for the inoculation stimulus group.

The aggregated mean value of the “Anthropogenic Climate Change Acceptance” dependent variable was 3.45 (SD = 0.60, Cronbach’s
a = 0.248) for the 18-29 years old participants and 3.59 (SD = 0.81, Cronbach’s a = 0.591) for the 30-59 years old participants. The 18-29
years old participants” highest mean value of the “Anthropogenic Climate Change Acceptance” dependent variable (M= 3.59, SD =
0.72) was for the control group. The 18-29 years old participants’ lowest mean value of the “Anthropogenic Climate Change
Acceptance” dependent variable (M = 3.39, SD = 0.54) was for the misinformation stimulus group and was equal to the inoculation +
misinformation stimulus group (M = 3.39, SD = 0.52). The 30-59 years old participants’ highest mean value of the “Anthropogenic
Climate Change Acceptance” dependent variable (M= 4.03, SD = 0.99) was for the misinformation group. The 30-59 years old
participants” lowest mean value of the “ Anthropogenic Climate Change Acceptance” dependent variable (M = 3.25, SD = 0.19) was for

the inoculation stimulus group.

The aggregated mean value of the “Perceived Scientific Consensus” dependent variable was 64.55 (SD = 25.12) for the 18-29 years old
participants and 70.21 (SD = 24.76) for the 30-59 years old participants. The 18-29 years old participants” highest mean value of the
“Perceived Scientific Consensus” dependent variable (M= 72.85, SD = 23.07) was for the control group. The 18-29 years old participants’
lowest mean value of the “Perceived Scientific Consensus” dependent variable (M = 56.33, SD = 29.45) was for the misinformation
stimulus group. The 30-59 years old participants” highest mean value of the “Perceived Scientific Consensus” dependent variable (M=

89.50, SD = 8.91) was for the control group. The 30-59 years old participants” lowest mean value of the “Perceived Scientific Consensus”
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dependent variable (M = 59.58, SD = 30.35) was for the misinformation stimulus group.

The aggregated mean value of the “Perceived Human Influence” dependent variable was 49.05 (SD = 29.32, Cronbach’s a = 0.914) for
the 18-29 years old participants and 60.31 (SD = 34.20, Cronbach’s a = 0.953) for the 30-59 years old participants. The 18-29 years old
participants” highest mean value of the “Perceived Human Influence” dependent variable (M= 52.48, SD = 29.50) was for the control
group. The 18-29 years old participants” lowest mean value of the “Perceived Human Influence” dependent variable (M = 43.77, SD =
30.24) was for the inoculation + misinformation stimulus group. The 30-59 years old participants” highest mean value of the “Perceived
Human Influence” dependent variable (M= 73.20, SD = 31.13) was for the inoculation group. The 30-59 years old participants” lowest

mean value of the “Perceived Human Influence” dependent variable (M = 40.00, SD = 42.72) was for the control group.

The aggregated mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable was 4.33 (SD =
0.57, Cronbach’s a = 0.804) for the 18-29 years old participants and 4.25 (SD = 0.80, Cronbach’s a = 0.922) for the 30-59 years old
participants. The 18-29 years old participants” highest mean value of the “Support for the efforts of climate mitigation and adaptation”
dependent variable (M= 4.36, SD = 0.49) was for the misinformation stimulus group and was equal to the inoculation + misinformation
stimulus group (M = 4.36, SD = 0.53). The 18-29 years old participants’ lowest mean value of the “Support for the efforts of climate
mitigation and adaptation” dependent variable (M = 4.24, SD = 0.58) was for the inoculation stimulus group. The 30-59 years old
participants” highest mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable (M= 4.63,
SD = 0.38) was for the misinformation group. The 30-59 years old participants’ lowest mean value of the “Support for the efforts of

climate mitigation and adaptation” dependent variable (M = 3.88, SD = 1.56) was for the control group.

The aggregated mean value of the “Climate Change Importance” dependent variable was 3.96 (SD = 0.88, Cronbach’s a = 0.687) for
the 18-29 years old participants and 4.21 (SD = 0.71, Cronbach’s a = 0.611) for the 30-59 years old participants. The 18-29 years old
participants” highest mean value of the “Climate Change Importance” dependent variable (M= 4.05, SD = 0.88) was for the control
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group. The 18-29 years old participants” lowest mean value of the “Climate Change Importance” dependent variable (M = 3.75, SD =
1.02) was for the misinformation stimulus group. The 30-59 years old participants” highest mean value of the “Climate Change
Importance” dependent variable (M= 4.42, SD = 1.02) was for the misinformation group. The 30-59 years old participants’ lowest mean

value of the “Climate Change Importance” dependent variable (M = 4.00, SD = 0.71) was for the inoculation group.

The aggregated mean value of the “Scientific Consensus Influence” dependent variable was 3.11 (SD = 0.76, Cronbach’s a = 0.719) for
the 18-29 years old participants and 3.63 (SD = 0.54, Cronbach’s a = 0.474) for the 30-59 years old participants. The 18-29 years old
participants” highest mean value of the “Scientific Consensus Influence” dependent variable (M= 3.30, SD = 0.74) was for the
inoculation stimulus group. The 18-29 years old participants” lowest mean value of the “Scientific Consensus Influence” dependent
variable (M = 2.93, SD = 0.72) was for the misinformation stimulus group. The 30-59 years old participants” highest mean value of the
“Scientific Consensus Influence” dependent variable (M= 3.76, SD = 0.50) was for the control group. The 30-59 years old participants’
lowest mean value of the “Scientific Consensus Influence” dependent variable (M = 3.49, SD = 0.71) was for the inoculation +

misinformation group.

The 18-29 years old participants” highest value of the “Overall” (M= 144.01, SD = 42.99) was for the control group. The 18-29 years old
participants” lowest value of the “Overall” (M = 121.47, SD = 42.29) was for the inoculation + misinformation stimulus group. The 30-
59 years old participants” highest value of the “Overall” (M= 157.15, SD = 46.43) was for the inoculation + misinformation stimulus

group. The 30-59 years old participants” lowest value of the “Overall” (M = 138.83, SD = 52.19) was for the misinformation stimulus

group.

The effects of the study’s three stimuli (misinformation, inoculation, and inoculation followed by misinformation) on the study’s seven
dependent variables were also investigated while considering the education levels of the participants as an intervening factor. The

distribution of the high school diploma participants between the study’s four groups: control (n = 24), misinformation-only (n = 30),
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inoculation-only (n = 32), and inoculation + misinformation (n = 23). Table 5 summarizes the means and standard deviations of each
of the dependent variables (Trust in Climate Scientists, Anthropogenic Climate Change Acceptance, Perceived Scientific Consensus,
Perceived Human Influence, Support for the efforts of climate mitigation and adaptation, Climate Change Importance, and Scientific
Consensus Influence) for each of the study’s stimulus groups while splitting the participants by education level into participants whose

education level was a high school diploma and those whose education level was Bachelor's degree, Master’s degree, or Ph.D.

Table 5. Means (standard deviations) across the study’s stimuli for all dependent variables for each education level.

Inoculation +
Control Misinformation Inoculation
Dependent Variable Education level Misinformation

Mean SD Mean SD Mean SD Mean SD

High school
3.52 0.78 3.17 0.70 3.50 0.72 3.37 0.75
diploma
Trust in Climate Scientists

Bachelor's,
3.69 0.67 3.57 0.68 3.53 0.69 3.43 0.61
Master’s, and PhD

High school

3.38 0.76 3.43 0.64 3.43 0.53 3.37 0.54
Anthropogenic Climate Change diploma

Acceptance Bachelor's,
3.69 0.75 3.46 0.59 3.39 0.61 3.41 0.49
Master’s, and PhD
High school
70.31 22.69 52.75 32.21 72.11 19.89 63.04 23.98
diploma

Perceived Scientific Consensus

Bachelor's,

Master’s, and PhD

76.06 | 2275 | 59.50 | 27.00 65.81 19.68 | 59.89 | 24.18
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High school
44 .26 29.63 53.03 29.84 49.14 30.37 54.54 34.93
diploma
Perceived Human Influence

Bachelor's,
Master’s, and PhD
High school

55.47 | 3041 49.95 27.46 51.77 | 30.05 42.94 28.71

4.53 0.48 4.35 0.50 4.24 0.55 4.29 0.52
Support for the efforts of climate | diploma

mitigation and adaptation Bachelor's,
4.19 0.85 4.40 0.48 4.24 0.60 4.37 0.52
Master’s, and PhD
High school
3.92 0.87 3.72 1.01 4.03 0.63 4.15 0.91
diploma

Climate Change Importance

Bachelor's,
Master’s, and PhD
High school

417 0.85 3.88 1.05 4.00 0.85 3.97 0.69

2.93 0.63 2.79 0.65 3.34 0.58 3.07 0.66
diploma
Scientific Consensus Influence

Bachelor's,
Master’s, and PhD
High school

3.19 0.81 3.16 0.75 3.31 0.85 3.25 0.87

13285 | 41.62 | 12324 | 5449 | 139.79 | 4452 | 135.83 | 41.63
diploma
Overall

Bachelor's,

Master’s, and PhD

150.47 | 42.70 | 12791 | 47.27 | 136.05 | 3899 | 121.26 | 45.06

The aggregated mean value of the “Trust in Climate Scientists” dependent variable was 3.39 (SD = 0.74, Cronbach’s a = 0.738) for the
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participants whose education level was a high school diploma and 3.56 (SD = 0.66, Cronbach’s a = 0.667) for those whose education
levels was Bachelor's degree, Master’s degree, or Ph.D. The high school diploma participants” highest mean value of the “Trust in
Climate Scientists” dependent variable (M= 3.52, SD = (0.78) was for the control group. The high school diploma participants” lowest
mean value of the “Trust in Climate Scientists” dependent variable (M = 3.17, SD = 0.70) was for the misinformation stimulus group.
The Bachelor's degree, Master’s degree, or Ph.D. participants’ highest mean value of the “Trust in Climate Scientists” dependent
variable (M= 3.69, SD = 0.67) was for the control group. The Bachelor's degree, Master’s degree, or Ph.D. participants’ lowest mean

value of the “Trust in Climate Scientists” dependent variable (M = 3.43, SD = 0.61) was for the inoculation + misinformation stimulus

group.

The aggregated mean value of the “Anthropogenic Climate Change Acceptance” dependent variable was 3.41 (SD = 0.61, Cronbach’s
a = 0.275) for the participants whose education level was a high school diploma and 3.50 (SD = 0.62, Cronbach’s a = 0.308) for those
whose education level was Bachelor's degree, Master’s degree, or Ph.D. The high school diploma participants” highest mean value of
the “ Anthropogenic Climate Change Acceptance” dependent variable (M= 3.43, SD = 0.64) was for the misinformation group and was
equal to the inoculation stimulus group (M = 3.43, SD = 0.53). The high school diploma participants’ lowest mean value of the
“ Anthropogenic Climate Change Acceptance” dependent variable (M = 3.37, SD = 0.54) was for the inoculation + misinformation
stimulus group. The Bachelor's degree, Master’s degree, or Ph.D. participants’ highest mean value of the “Anthropogenic Climate
Change Acceptance” dependent variable (M= 3.69, SD = (0.75) was for the control group. The Bachelor's degree, Master’s degree, or
Ph.D. participants’ lowest mean value of the “Anthropogenic Climate Change Acceptance” dependent variable (M = 3.39, SD = 0.61)

was for the inoculation stimulus group.

The aggregated mean value of the “Perceived Scientific Consensus” dependent variable was 64.47 (SD = 26.12) for the participants
whose education level was a high school diploma and 65.42 (SD = 24.47) for those whose education level was Bachelor's degree,

Master’s degree, or Ph.D. The high school diploma participants” highest mean value of the “Perceived Scientific Consensus” dependent
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variable (M= 72.11, SD = 19.89) was for the inoculation stimulus group. The high school diploma participants” lowest mean value of
the “Perceived Scientific Consensus” dependent variable (M= 52.75, SD = 32.21) was for the misinformation stimulus group. The
Bachelor's degree, Master’s degree, or Ph.D. participants” highest mean value of the “Perceived Scientific Consensus” dependent
variable (M= 76.06, SD = 22.75) was for the control group. The Bachelor's degree, Master’s degree, or Ph.D. participants’ lowest mean

value of the “Perceived Scientific Consensus” dependent variable (M = 59.50, SD = 27.00) was for the misinformation stimulus group.

The aggregated mean value of the “Perceived Human Influence” dependent variable was 50.27 (SD = 30.88, Cronbach’s a = 0.934) for
the participants whose education level was a high school diploma and 49.88 (SD = 29.29, Cronbach’s a = 0.909) for those whose
education level was Bachelor's degree, Master’s degree, or Ph.D. The high school diploma participants” highest mean value of the
“Perceived Human Influence” dependent variable (M= 54.54, SD = 34.93) was for the inoculation + misinformation stimulus group.
The high school diploma participants” lowest mean value of the “Perceived Human Influence” dependent variable (M= 44.26, SD =
29.63) was for the control group. The Bachelor's degree, Master’s degree, or Ph.D. participants” highest mean value of the “Perceived
Human Influence” dependent variable (M= 55.47, SD = 30.41) was for the control group. The Bachelor's degree, Master’s degree, or
Ph.D. participants’ lowest mean value of the “Perceived Human Influence” dependent variable (M = 42.94, SD = 28.71) was for the

inoculation + misinformation stimulus group.

The aggregated mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable was 4.43 (SD =
0.52, Cronbach’s a = 0.753) for the participants whose education level was a high school diploma and 4.30 (SD = 0.63, Cronbach’s a =
0.853) for those whose education level was Bachelor's degree, Master’s degree, or Ph.D. The high school diploma participants” highest
mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable (M= 4.53, SD = 0.48) was for the
control group. The high school diploma participants’ lowest mean value of the “Support for the efforts of climate mitigation and
adaptation” dependent variable (M= 4.24, SD = 0.55) was for the inoculation stimulus group. The Bachelor's degree, Master’s degree,

or Ph.D. participants” highest mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable (M=
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4.40, SD = 0.48) was for the misinformation stimulus group. The Bachelor's degree, Master’s degree, or Ph.D. participants’ lowest mean

value of the “Support for the efforts of climate mitigation and adaptation” dependent variable (M = 4.19, SD = 0.85) was for the control
group.

The aggregated mean value of the “Climate Change Importance” dependent variable was 3.94 (SD = 0.86, Cronbach’s a = 0.625) for
the participants whose education level was a high school diploma and 4.01 (SD = 0.87, Cronbach’s a = 0.724) for those whose education
level was Bachelor's degree, Master’s degree, or Ph.D. The high school diploma participants” highest mean value of the “Climate
Change Importance” dependent variable (M= 4.15, SD = 0.91) was for the inoculation + misinformation stimulus group. The high
school diploma participants” lowest mean value of the “Climate Change Importance” dependent variable (M= 3.72, SD = 1.01) was for
the misinformation stimulus group. The Bachelor's degree, Master’s degree, or Ph.D. participants” highest mean value of the “Climate
Change Importance” dependent variable (M= 4.17, SD = 0.85) was for the control group. The Bachelor's degree, Master’s degree, or
Ph.D. participants’ lowest mean value of the “Climate Change Importance” dependent variable (M = 3.88, SD = 1.05) was for the

misinformation stimulus group.

The aggregated mean value of the “Scientific Consensus Influence” dependent variable was 3.04 (SD = 0.66, Cronbach’s a = 0.605) for
the participants whose education level was a high school diploma and 3.22 (SD = 0.82, Cronbach’s a = 0.762) for those whose education
level was Bachelor's degree, Master’s degree, or Ph.D. The high school diploma participants’” highest mean value of the “Scientific
Consensus Influence” dependent variable (M= 3.34, SD = 0.58) was for the inoculation stimulus group. The high school diploma
participants” lowest mean value of the “Scientific Consensus Influence” dependent variable (M= 2.79, SD = 0.65) was for the
misinformation stimulus group. The Bachelor's degree, Master’s degree, or Ph.D. participants” highest mean value of the “Scientific
Consensus Influence” dependent variable (M= 3.31, SD = 0.85) was for the inoculation stimulus group. The Bachelor's degree, Master’s
degree, or Ph.D. participants’ lowest mean value of the “Scientific Consensus Influence” dependent variable (M = 3.16, SD = 0.75) was

for the misinformation stimulus group.
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The high school diploma participants” highest value of the “Overall” (M= 139.79, SD = 44.52) was for the inoculation stimulus group.
The high school diploma participants” lowest value of the “Overall” (M= 123.24, SD = 54.49) was for the misinformation stimulus
group. The Bachelor's degree, Master’s degree, or Ph.D. participants” highest value of the “Overall” (M= 150.47, SD = 42.70) was for
the control group. The Bachelor's degree, Master’s degree, or Ph.D. participants’ lowest value of the “Overall” (M =121.26, SD = 45.06)

was for the inoculation + misinformation stimulus group.

The effects of the study’s three stimuli (misinformation, inoculation, and inoculation followed by misinformation) on the study’s seven
dependent variables were also investigated while considering the educational backgrounds of the participants as an intervening factor.
The distribution of the participants who have a Science and Technology background between the study’s four groups: control (n = 34),
misinformation-only (n = 38), inoculation-only (n = 30), and inoculation + misinformation (n = 37). Table 6 summarizes the means and
standard deviations of each of the dependent variables (Trust in Climate Scientists, Anthropogenic Climate Change Acceptance,
Perceived Scientific Consensus, Perceived Human Influence, Support for the efforts of climate mitigation and adaptation, Climate
Change Importance, and Scientific Consensus Influence) for each of the study’s stimulus groups while splitting the participants by
educational background into participants whose educational background was Science and Technology and those whose educational

background was Social Sciences.

Table 6. Means (standard deviations) across the study’s stimuli for all dependent variables for each educational background.

Inoculation +
Educational Control Misinformation Inoculation
Dependent Variable Misinformation
background

Mean SD Mean SD Mean SD Mean SD

Trust in Climate Scientists Science and Technology | 3.56 0.82 3.45 0.78 3.23 0.58 3.38 0.65
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Social Sciences 3.70 0.58 3.34 0.63 3.76 0.70 3.45 0.66
Anthropogenic Climate Science and Technology | 3.31 0.77 3.39 0.67 3.23 0.42 3.39 0.54
Change Acceptance Social Sciences 3.86 0.66 3.52 0.53 3.56 0.64 3.41 0.46
Perceived Scientific Science and Technology | 76.03 | 2314 | 60.66 | 3041 | 69.75 | 1813 | 62.64 | 21.42
Consensus Social Sciences 7214 | 2249 | 51.80 | 27.67 | 6813 | 2147 | 5898 | 26.86

Science and Technology | 52.56 | 31.32 | 55.18 | 28.08 | 4496 | 31.20 | 52.00 | 28.79
Perceived Human Influence

Social Sciences 50.61 | 2990 | 46.61 | 2836 | 5511 | 2858 | 40.80 | 33.12
Support for the efforts of Science and Technology | 4.28 0.74 4.38 0.51 414 0.63 4.41 0.50
climate mitigation and

Social Sciences 4.34 0.78 4.37 0.47 4.32 0.51 4.27 0.53
adaptation

Science and Technology | 4.32 0.76 4.20 0.83 4.03 0.74 4.01 0.83
Climate Change Importance

Social Sciences 3.84 0.90 3.34 1.07 4.00 0.77 4.05 0.71
Scientific Consensus Science and Technology | 2.94 0.69 3.20 0.64 3.35 0.73 3.11 0.85
Influence Social Sciences 3.26 0.80 2.76 0.76 3.30 0.74 3.28 0.75

Science and Technology | 147.01 | 44.70 | 13447 | 51.90 | 132.69 | 41.24 | 13294 | 38.76
Overall

Social Sciences 141.75 | 4148 | 115.74 | 46.79 | 14217 | 41.77 | 11823 | 49.17

The aggregated mean value of the “Trust in Climate Scientists” dependent variable was 3.41 (SD = 0.72, Cronbach’s a = 0.715) for the
participants whose educational background was Science and Technology and 3.57 (SD = 0.66, Cronbach’s a = 0.680) for those whose
educational background was Social Sciences. The Science and Technology participants” highest mean value of the “Trust in Climate
Scientists” dependent variable (M= 3.56, SD = 0.82) was for the control group. The Science and Technology participants’ lowest mean

value of the “Trust in Climate Scientists” dependent variable (M = 3.23, SD = 0.58) was for the inoculation stimulus group. The Social
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Sciences participants” highest mean value of the “Trust in Climate Scientists” dependent variable (M= 3.76, SD = 0.70) was for the
inoculation stimulus group. The Social Sciences participants’ lowest mean value of the “Trust in Climate Scientists” dependent variable

(M =3.34, SD = 0.63) was for the misinformation stimulus group.

The aggregated mean value of the “ Anthropogenic Climate Change Acceptance” dependent variable was 3.34 (SD = 0.61, Cronbach’s
a = 0.287) for the participants whose educational background was Science and Technology and 3.59 (SD = 0.60, Cronbach’s a = 0.241)
for those whose educational background was Social Sciences. The Science and Technology participants” highest mean value of the
“ Anthropogenic Climate Change Acceptance” dependent variable (M= 3.39, SD = 0.67) was for the misinformation stimulus group
and was equal to the inoculation + misinformation stimulus group (M= 3.39, SD= 0.54). The Science and Technology participants’
lowest mean value of the “Anthropogenic Climate Change Acceptance” dependent variable (M = 3.23, SD = 0.42) was for the
inoculation stimulus group. The Social Sciences participants” highest mean value of the “ Anthropogenic Climate Change Acceptance”
dependent variable (M= 3.86, SD = 0.66) was for the control group. The Social Sciences participants’ lowest mean value of the
“ Anthropogenic Climate Change Acceptance” dependent variable (M = 3.41, SD = 0.46) was for the inoculation + misinformation

stimulus group.

The aggregated mean value of the “Perceived Scientific Consensus” dependent variable was 66.91 (SD = 24.55) for the participants
whose educational background was Science and Technology and 63.13 (SD = 25.60) for those whose educational background was
Social Sciences. The Science and Technology participants” highest mean value of the “Perceived Scientific Consensus” dependent
variable (M= 76.03, SD = 23.14) was for the control group. The Science and Technology participants’ lowest mean value of the
“Perceived Scientific Consensus” dependent variable (M = 60.66, SD = 30.41) was for the misinformation stimulus group. The Social
Sciences participants” highest mean value of the “Perceived Scientific Consensus” dependent variable (M= 72.14, SD = 22.49) was for
the control group. The Social Sciences participants’ lowest mean value of the “Perceived Scientific Consensus” dependent variable (M

= 51.80, SD = 27.67) was for the misinformation stimulus group.

37



The aggregated mean value of the “Perceived Human Influence” dependent variable was 51.49 (SD = 29.67, Cronbach’s a = 0.912) for
the participants whose educational background was Science and Technology and 48.53 (SD = 30.13, Cronbach’s a = 0.927) for those
whose educational background was Social Sciences. The Science and Technology participants” highest mean value of the “Perceived
Human Influence” dependent variable (M= 55.18, SD = 28.08) was for the misinformation stimulus group. The Science and Technology
participants” lowest mean value of the “Perceived Human Influence” dependent variable (M =44.96, SD = 31.20) was for the inoculation
stimulus group. The Social Sciences participants” highest mean value of the “Perceived Human Influence” dependent variable (M=
55.11, SD = 28.58) was for the inoculation stimulus group. The Social Sciences participants” lowest mean value of the “Perceived Human

Influence” dependent variable (M = 40.80, SD = 33.12) was for the inoculation + misinformation stimulus group.

The aggregated mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable was 4.31 (SD =
0.60, Cronbach’s a = 0.811) for the participants whose educational background was Science and Technology and 4.33 (SD = 0.58,
Cronbach’s a = 0.835) for those whose educational background was Social Sciences. The Science and Technology participants” highest
mean value of the “Support for the efforts of climate mitigation and adaptation” dependent variable (M= 4.41, SD = 0.50) was for the
inoculation + misinformation stimulus group. The Science and Technology participants” lowest mean value of the “Support for the
efforts of climate mitigation and adaptation” dependent variable (M = 4.14, SD = 0.63) was for the inoculation stimulus group. The
Social Sciences participants” highest mean value of the “Support for the efforts of climate mitigation and adaptation” dependent
variable (M= 4.37, SD = 0.47) was for the misinformation stimulus group. The Social Sciences participants’ lowest mean value of the
“Support for the efforts of climate mitigation and adaptation” dependent variable (M = 4.27, SD = 0.53) was for the inoculation +

misinformation stimulus group.

The aggregated mean value of the “Climate Change Importance” dependent variable was 4.14 (SD = 0.80, Cronbach’s a = 0.666) for
the participants whose educational background was Science and Technology and 3.81 (SD = 0.90, Cronbach’s a = 0.679) for those whose
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educational background was Social Sciences. The Science and Technology participants” highest mean value of the “Climate Change
Importance” dependent variable (M= 4.32, SD = 0.76) was for the control group. The Science and Technology participants” lowest mean
value of the “Climate Change Importance” dependent variable (M = 4.01, SD = 0.83) was for the inoculation + misinformation stimulus
group. The Social Sciences participants” highest mean value of the “Climate Change Importance” dependent variable (M= 4.05, SD =
0.71) was for the inoculation + misinformation stimulus group. The Social Sciences participants’ lowest mean value of the “Climate

Change Importance” dependent variable (M = 3.34, SD = 1.07) was for the misinformation stimulus group.

The aggregated mean value of the “Scientific Consensus Influence” dependent variable was 3.15 (SD = 0.74, Cronbach’s a = 0.677) for
the participants whose educational background was Science and Technology and 3.16 (SD = 0.78, Cronbach’s a = 0.762) for those whose
educational background was Social Sciences. The Science and Technology participants” highest mean value of the “Scientific Consensus
Influence” dependent variable (M= 3.35, SD = 0.73) was for the inoculation stimulus group. The Science and Technology participants’
lowest mean value of the “Scientific Consensus Influence” dependent variable (M = 2.94, SD = 0.69) was for the control group. The
Social Sciences participants” highest mean value of the “Scientific Consensus Influence” dependent variable (M= 3.30, SD = 0.74) was
for the inoculation stimulus group. The Social Sciences participants’ lowest mean value of the “Scientific Consensus Influence”

dependent variable (M = 2.76, SD = 0.76) was for the misinformation stimulus group.

The Science and Technology participants” highest value of the “Overall” (M= 147.01, SD = 44.70) was for the control group. The Science
and Technology participants” lowest value of the “Overall” (M =132.69, SD = 41.24) was for the inoculation stimulus group. The Social
Sciences participants” highest value of the “Overall” (M=142.17, SD = 41.77) was for the inoculation stimulus group. The Social Sciences

participants” lowest value of the “Overall” (M =115.74, SD = 46.79) was for the misinformation stimulus group.

Seven separate two-way (multivariant, Type-II) ANOVA were performed to investigate the significance of the effect of the study’s

different stimuli and to also investigate the effect of the demographic variables (sex, age group, education level, and educational
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background) of the participants as intervening factors. The interactions between the study’s stimuli with the participants” demographic
variables were also analyzed. Table 7 shows the results of the first two-way (multivariant, Type-II) ANOVA that was performed to
find the main effects of the difference in the study stimuli (control, misinformation, inoculation, and inoculation + misinformation) on
the dependent variables. The model also analyzed the main effects of the participants’” demographical differences in sex, age group,
education level, and educational background on the dependent variables. Additionally, the model analyzed the interactions between

the different study stimuli and each demographic variable between participants on the study’s dependent variables.

Table 7. ANOVA results for the effects of the study’s different stimuli, the effects of the demographic variables, and their interactions

together.
Effects Dependent variable Partial Eta F P
Squared value
Stimuli Trust in Climate Scientists 0.019 1.652 | 0.178
Anthropogenic Climate Change Acceptance 0.017 1.421 | 0.237
Perceived Scientific Consensus 0.083 7.625 | 0.000
Perceived Human Influence 0.006 0.491 | 0.689
Support for the efforts of climate mitigation and 0.009 0.729 | 0.536
adaptation
Climate Change Importance 0.018 1.538 | 0.205
Scientific Consensus Influence 0.029 2.524 | 0.058
Overall 0.038 3.387 | 0.019
Sex Trust in Climate Scientists 0.000 0.064 | 0.801
Anthropogenic Climate Change Acceptance 0.000 0.000 | 1.000
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Perceived Scientific Consensus 0.002 0.543 | 0.462
Perceived Human Influence 0.001 0.175 | 0.676
Support for the efforts of climate mitigation and 0.004 1.119 | 0.291
adaptation
Climate Change Importance 0.023 5923 | 0.016
Scientific Consensus Influence 0.001 0.326 | 0.569
Overall 0.002 0.447 | 0.504
Age group Trust in Climate Scientists 0.007 1.716 | 0.191
Anthropogenic Climate Change Acceptance 0.010 2468 | 0.117
Perceived Scientific Consensus 0.008 2.005 | 0.158
Perceived Human Influence 0.020 5.138 | 0.024
Support for the efforts of climate mitigation and 0.000 0.022 | 0.882
adaptation
Climate Change Importance 0.002 0.486 | 0.487
Scientific Consensus Influence 0.035 9.283 | 0.003
Overall 0.022 5.745 | 0.017
Education level Trust in Climate Scientists 0.013 3.402 | 0.066
Anthropogenic Climate Change Acceptance 0.003 0.804 | 0.371
Perceived Scientific Consensus 0.000 0.001 | 0.981
Perceived Human Influence 0.001 0.174 | 0.677
Support for the efforts of climate mitigation and 0.001 0.171 | 0.680

adaptation
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Climate Change Importance 0.000 0.117 | 0.733
Scientific Consensus Influence 0.005 1.346 | 0.247
Overall 0.000 0.053 | 0.819
Educational background Trust in Climate Scientists 0.012 3.129 | 0.078
Anthropogenic Climate Change Acceptance 0.051 13.57 | 0.000
4
Perceived Scientific Consensus 0.005 1.330 | 0.250
Perceived Human Influence 0.002 0.427 | 0.514
Support for the efforts of climate mitigation and 0.002 0.590 | 0.443
adaptation
Climate Change Importance 0.051 13.52 | 0.000
9
Scientific Consensus Influence 0.000 0.068 | 0.795
Overall 0.004 1.105 | 0.294
Stimuli * Sex Trust in Climate Scientists 0.008 0.705 | 0.550
Anthropogenic Climate Change Acceptance 0.044 3.882 | 0.010
Perceived Scientific Consensus 0.017 1.467 | 0.224
Perceived Human Influence 0.030 2.609 | 0.052
Support for the efforts of climate mitigation and 0.010 0.898 | 0.443
adaptation
Climate Change Importance 0.017 1.428 | 0.235
Scientific Consensus Influence 0.008 0.674 | 0.569

42




Overall 0.036 3.117 | 0.027
Stimuli * Age group Trust in Climate Scientists 0.014 1.166 | 0.323
Anthropogenic Climate Change Acceptance 0.019 1.662 | 0.176
Perceived Scientific Consensus 0.007 0.605 | 0.612
Perceived Human Influence 0.041 3.589 | 0.014
Support for the efforts of climate mitigation and 0.007 0.638 | 0.591
adaptation
Climate Change Importance 0.006 0.503 | 0.681
Scientific Consensus Influence 0.005 0.401 | 0.752
Overall 0.021 1.781 | 0.151
Stimuli * Education level Trust in Climate Scientists 0.008 0.692 | 0.558
Anthropogenic Climate Change Acceptance 0.010 0.827 | 0.480
Perceived Scientific Consensus 0.014 1.244 | 0.294
Perceived Human Influence 0.028 2.439 | 0.065
Support for the efforts of climate mitigation and 0.017 1.436 | 0.233
adaptation
Climate Change Importance 0.010 0.848 | 0.469
Scientific Consensus Influence 0.008 0.655 | 0.580
Overall 0.024 2.090 |0.102
Stimuli * Educational Trust in Climate Scientists 0.024 2116 | 0.099
background Anthropogenic Climate Change Acceptance 0.019 1.608 | 0.188
Perceived Scientific Consensus 0.006 0.521 | 0.668
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Perceived Human Influence 0.025 2137 | 0.096
Support for the efforts of climate mitigation and 0.009 0.794 | 0.498
adaptation

Climate Change Importance 0.049 4.367 | 0.005
Scientific Consensus Influence 0.039 3.435 | 0.018
Overall 0.022 1.903 | 0.130

The difference in the study’s stimuli had a highly significant main effect on the “Perceived Scientific Consensus” dependent variable
(p-value < 0.0001). The difference in the participants’ sex had a significant main effect on the “Climate Change Influence” dependent
variable (p-value = 0.016). The difference in the participants” age groups had a significant main effect on both the “Perceived Human
Influence” (p-value = 0.024) and the “Scientific Consensus Influence” dependent variables (p-value = 0.003). The difference in the
participants” educational backgrounds had a highly significant main effect on both the “Anthropogenic Climate Change Acceptance”
(p-value < 0.001) and the “Climate Change Influence” dependent variables (p-value < 0.001). The interactions between the study’s
stimuli and the difference between the sex of the participants had a significant effect on the “Anthropogenic Climate Change
Acceptance” (p-value = 0.01) and a marginally significant effect on the “Perceived Human Influence” dependent variables (p-value =
0.052). The interactions between the study’s stimuli and the difference in the age groups of the participants had a significant effect on
the “Perceived Human Influence” dependent variable (p-value = 0.014). The interactions between the study’s stimuli and the difference
in the educational backgrounds of the participants had a significant effect on the “Climate Change Importance” (p-value = 0.005) and
the “Scientific Consensus Influence” dependent variables (p-value = 0.018). The difference in the study’s stimuli had a significant main
effect on the “Overall” (p-value = 0.019). The difference in the participants” age groups had a significant main effect on the “Overall”
(p-value = 0.017). The interactions between the study’s stimuli and the difference in the sex of the participants had a significant effect

on the “Overall” (p-value = 0.027).
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Table 8. Tukey post hoc test of the first ANOVA analysis

95% Confidence

. Mean Standard - Interval

Dependent Variable Difference | Error Vaﬁue Lower | Upper

Bound | Bound
Trust in Control Misinformation 0.232 0.116 | 0.189 | -0.067 0.531
Climate Inoculation 0.117 0.117 | 0.753 | -0.187 0.420
Scientists Inoculation + Misinformation 0.217 0.116 | 0.243 | -0.083 0.518
Misinformation Control -0.232 0.116 | 0.189 | -0.531 0.067
Inoculation -0.115 0.117 | 0.759 | -0.418 0.187
Inoculation + Misinformation -0.014 0.116 | 0.999 | -0.314 0.285
Inoculation Control -0.117 0.117 | 0.753 | -0.420 0.187
Misinformation 0.115 0.117 | 0.759 | -0.187 0.418
Inoculation + Misinformation 0.101 0.117 | 0.827 | -0.203 0.404
Inoculation + Misinformation | Control -0.217 0.116 | 0.243 | -0.518 0.083
Misinformation 0.014 0.116 | 0.999 | -0.285 0.314
Inoculation -0.101 0.117 | 0.827 | -0.404 0.203
Anthropogenic | Control Misinformation 0.137 0.100 | 0.519 | -0.122 0.395
Climate Inoculation 0.173 0.101 | 0.321 | -0.089 0.436
Change Inoculation + Misinformation 0.188 0.100 | 0.240 | -0.071 0.448
Acceptance Misinformation Control -0.137 0.100 | 0.519 | -0.395 0.122
Inoculation 0.036 0.101 | 0.984 | -0.225 0.298
Inoculation + Misinformation 0.051 0.100 | 0.955 | -0.207 0.310
Inoculation Control -0.173 0.101 | 0.321 | -0.436 0.089
Misinformation -0.036 0.101 | 0.984 | -0.298 0.225
Inoculation + Misinformation 0.015 0.101 | 0.999 | -0.247 0.277
Inoculation + Misinformation | Control -0.188 0.100 | 0.240 | -0.448 0.071
Misinformation -0.051 0.100 | 0.955 | -0.310 0.207
Inoculation -0.015 0.101 | 0.999 | -0.277 0.247
Control Misinformation 17.451 4120 | 0.000 6.796 28.106
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Inoculation 5.194 4182 | 0.601 | -5.620 16.009

Inoculation + Misinformation 13.116 4135 | 0.009 2423 23.809

Misinformation Control -17.451 4.120 | 0.000 | -28.106 -6.796

Inoculation -12.256* 4.167 | 0.019 | -23.033 -1.480

Perceived Inoculation + Misinformation -4.335 4120 | 0.719 | -14.990 6.320
Scientific Inoculation Control -5.194 4182 | 0.601 | -16.009 5.620
Consensus Misinformation 12.256° 4167 | 0.019 1.480 23.033
Inoculation + Misinformation 7.922 4182 | 0.233 | -2.893 18.736

Inoculation + Misinformation | Control -13.116° 4135 | 0.009 | -23.809 -2.423

Misinformation 4.335 4120 | 0.719| -6.320 14.990

Inoculation -7.922 4182 | 0.233 | -18.736 2.893

Perceived Control Misinformation 0.305 4944 | 1.000 | -12.481 13.092
Human Inoculation 1.077 5.018 | 0.996 | -11.901 14.055
Influence Inoculation + Misinformation 4765 4962 | 0772 | 8067 | 17.598
Misinformation Control -0.305 4,944 | 1.000 | -13.092 12.481

Inoculation 0.772 5.001 | 0.999 | -12.160 13.704

Inoculation + Misinformation 4.460 4944 | 0.804 | -8.327 17.247

Inoculation Control -1.077 5.018 | 0.996 | -14.055 11.901

Misinformation -0.772 5.001 | 0.999 | -13.704 12.160

Inoculation + Misinformation 3.688 5.018 | 0.883 | -9.290 16.666

Inoculation + Misinformation | Control -4.765 4962 | 0.772 | -17.598 8.067

Misinformation -4.460 4944 | 0.804 | -17.247 8.327

Inoculation -3.688 5.018 | 0.883 | -16.666 9.290

Support for Control Misinformation -0.067 0.100 | 0.910 | -0.327 0.193
the efforts of Inoculation 0.073 0.102 | 0.891 | -0.191 0.337
climate Inoculation + Misinformation -0.029 0.101 | 0.992 | -0.290 0.232
mitigation and "\ricinformation Control 0067 | 0100 0910 | -0.193| 0327
adaptation Inoculation 0140 | 0.102] 0515| -0.123 |  0.403
Inoculation + Misinformation 0.038 0.100 | 0.982 | -0.222 0.298
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Inoculation Control -0.073 0.102 | 0.891 | -0.337 0.191

Misinformation -0.140 0.102 | 0.515| -0.403 0.123

Inoculation + Misinformation -0.102 0.102 | 0.750 | -0.366 0.162

Inoculation + Misinformation | Control 0.029 0.101 | 0.992 | -0.232 0.290

Misinformation -0.038 0.100 | 0982 | -0.298 0.222

Inoculation 0.102 0.102 | 0.750 | -0.162 0.366

Climate Control Misinformation 0.273 0.140 | 0.212 | -0.090 0.635
Change Inoculation 0.065 0.142 | 0.969 | -0.303 0.433
Importance Inoculation + Misinformation 0.051 0.141 | 0.984 | -0.313 0.415
Misinformation Control -0.273 0.140 | 0.212 | -0.635 0.090

Inoculation -0.208 0.142 | 0459 | -0.575 0.159

Inoculation + Misinformation -0.222 0.140 | 0.391 | -0.584 0.141

Inoculation Control -0.065 0.142 | 0.969 | -0.433 0.303

Misinformation 0.208 0.142 | 0459 | -0.159 0.575

Inoculation + Misinformation -0.014 0.142 | 1.000 | -0.382 0.354

Inoculation + Misinformation | Control -0.051 0.141 | 0984 | -0.415 0.313

Misinformation 0.222 0.140 | 0.391 | -0.141 0.584

Inoculation 0.014 0.142 | 1.000 | -0.354 0.382

Scientific Control Misinformation 0.101 0.125 | 0.849 | -0.222 0.425
Consensus Inoculation -0.220 0.127 | 0.310 | -0.548 0.109
Influence Inoculation + Misinformation -0.090 0.126 | 0.891 | -0.415 0.235
Misinformation Control -0.101 0.125 | 0.849 | -0.425 0.222

Inoculation -0.321 0.127 | 0.057 | -0.649 0.006

Inoculation + Misinformation -0.191 0.125 | 0422 | -0.515 0.132

Inoculation Control 0.220 0.127 | 0.310 | -0.109 0.548

Misinformation 0.321 0.127 | 0.057 | -0.006 0.649

Inoculation + Misinformation 0.130 0.127 | 0.736 | -0.199 0.458

Inoculation + Misinformation | Control 0.090 0.126 | 0.891 | -0.235 0.415

Misinformation 0.191 0.125 | 0422 | -0.132 0.515

Inoculation -0.130 0.127 | 0.736 | -0.458 0.199
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Overall

Control Misinformation 18.432 7.433 | 0.066 | -0.790 37.654
Inoculation 6.479 7.544 | 0.826 | -13.030 25.988
Inoculation + Misinformation 18.219 7459 | 0.072 | -1.072 37.510
Misinformation Control -18.432 7.433 | 0.066 | -37.654 0.790
Inoculation -11.953 7517 | 0.386 | -31.393 7.488
Inoculation + Misinformation -0.213 7.433 | 1.000 | -19.435 19.009
Inoculation Control -6.479 7.544 | 0.826 | -25.988 13.030
Misinformation 11.953 7.517 | 0.386 | -7.488 31.393
Inoculation + Misinformation 11.740 7544 | 0406 | -7.769 31.248
Inoculation + Misinformation | Control -18.219 7.459 | 0.072 | -37.510 1.072
Misinformation 0.213 7.433 | 1.000 | -19.009 19.435
Inoculation -11.740 7.544 | 0.406 | -31.248 7.769

The results of the Tukey post hoc test of the first ANOVA analysis (Table 8) showed that the difference in the mean values of the control

group and the misinformation stimulus group for the Perceived Scientific Consensus dependent variable was highly significant (p-

value <0.001). Also, the difference in the mean values of the control group and the inoculation + misinformation stimulus group for

the Perceived Scientific Consensus dependent variable was significant (p-value = 0.009). Additionally, the difference in the mean values

of the misinformation stimulus group and the inoculation stimulus group for the Perceived Scientific Consensus dependent variable

was significant (p-value = 0.019).

Table 9 shows the results of the second two-way (multivariant, Type-II) ANOVA that was performed to find the main effects of the

misinformation stimulus on the dependent variables. The model also analyzed the main effects of the participants’” demographical

differences in sex, age group, education level, and educational background on the dependent variables. Additionally, the model

analyzed the interactions between the misinformation stimulus and each demographic variable between participants on the dependent

variables of the study.
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Table 9. ANOVA results for the effects of the misinformation stimulus, the effects of the demographic variables, and their interactions

together.
Effects Dependent variable Partial Eta F p-
Squared value
Misinformation Trust in Climate Scientists 0.023 3.060 | 0.083
Anthropogenic Climate Change Acceptance 0.008 0.993 | 0.321
Perceived Scientific Consensus 0.102 14.60 | 0.000
8
Perceived Human Influence 0.000 0.000 | 0.988
Support for the efforts of climate mitigation and 0.002 0.270 | 0.604
adaptation
Climate Change Importance 0.027 3.589 | 0.060
Scientific Consensus Influence 0.004 0.569 | 0.452
Overall 0.037 5.003 | 0.027
Sex Trust in Climate Scientists 0.000 0.018 | 0.893
Anthropogenic Climate Change Acceptance 0.015 1.957 | 0.164
Perceived Scientific Consensus 0.004 0.486 | 0.487
Perceived Human Influence 0.020 2.619 | 0.108
Support for the efforts of climate mitigation and 0.001 0.075 | 0.784
adaptation
Climate Change Importance 0.062 8.461 | 0.004
Scientific Consensus Influence 0.002 0.248 | 0.619
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Overall 0.017 2.219 | 0.139
Age group Trust in Climate Scientists 0.004 0.490 | 0.485
Anthropogenic Climate Change Acceptance 0.028 3.653 | 0.058
Perceived Scientific Consensus 0.002 0.284 | 0.595
Perceived Human Influence 0.002 0.306 | 0.581
Support for the efforts of climate mitigation and 0.001 0.068 | 0.795
adaptation
Climate Change Importance 0.004 0.579 | 0.448
Scientific Consensus Influence 0.064 8.807 | 0.004
Overall 0.000 0.003 | 0.957
Education level Trust in Climate Scientists 0.033 4.436 | 0.037
Anthropogenic Climate Change Acceptance 0.005 0.709 | 0.401
Perceived Scientific Consensus 0.011 1.441 | 0.232
Perceived Human Influence 0.005 0.688 | 0.408
Support for the efforts of climate mitigation and 0.010 1.291 | 0.258
adaptation
Climate Change Importance 0.010 1.296 | 0.257
Scientific Consensus Influence 0.021 2.756 | 0.099
Overall 0.012 1.626 | 0.205
Educational background Trust in Climate Scientists 0.000 0.001 | 0.970
Anthropogenic Climate Change Acceptance 0.058 7.974 | 0.005
Perceived Scientific Consensus 0.015 1.940 | 0.166
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Perceived Human Influence 0.018 2.391 | 0.125
Support for the efforts of climate mitigation and 0.002 0.226 | 0.635
adaptation
Climate Change Importance 0.153 23.27 | 0.000
3
Scientific Consensus Influence 0.001 0.169 | 0.682
Overall 0.025 3.272 | 0.073
Misinformation * Sex Trust in Climate Scientists 0.003 0.377 | 0.540
Anthropogenic Climate Change Acceptance 0.017 2180 | 0.142
Perceived Scientific Consensus 0.001 0.083 | 0.773
Perceived Human Influence 0.000 0.047 | 0.830
Support for the efforts of climate mitigation and 0.014 1.880 | 0.173
adaptation
Climate Change Importance 0.004 0.515 | 0.474
Scientific Consensus Influence 0.003 0.395 | 0.531
Overall 0.001 0.137 | 0.712
Misinformation * Age group Trust in Climate Scientists 0.011 1.395 | 0.240
Anthropogenic Climate Change Acceptance 0.014 1.888 | 0.172
Perceived Scientific Consensus 0.005 0.636 | 0.427
Perceived Human Influence 0.020 2.601 | 0.109
Support for the efforts of climate mitigation and 0.009 1.168 | 0.282

adaptation
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Climate Change Importance 0.008 1.094 | 0.297
Scientific Consensus Influence 0.001 0.148 | 0.701
Overall 0.003 0.390 | 0.533
Misinformation * Education level Trust in Climate Scientists 0.002 0.316 | 0.575
Anthropogenic Climate Change Acceptance 0.014 1.886 | 0.172
Perceived Scientific Consensus 0.001 0.080 | 0.778
Perceived Human Influence 0.021 2.703 | 0.103
Support for the efforts of climate mitigation and 0.015 1.960 | 0.164
adaptation
Climate Change Importance 0.002 0.279 | 0.598
Scientific Consensus Influence 0.002 0.247 | 0.620
Overall 0.006 0.747 | 0.389
Misinformation * Educational Trust in Climate Scientists 0.006 0.780 | 0.379
background Anthropogenic Climate Change Acceptance 0.023 3.099 | 0.081
Perceived Scientific Consensus 0.003 0.335 | 0.564
Perceived Human Influence 0.000 0.023 | 0.878
Support for the efforts of climate mitigation and 0.003 0.361 | 0.549
adaptation
Climate Change Importance 0.005 0.648 | 0.422
Scientific Consensus Influence 0.074 10.29 | 0.002
4
Overall 0.002 0.284 | 0.595

52




The misinformation stimulus had a highly significant main effect on the “Perceived Scientific Consensus” dependent variable (p-value
<0.001). The difference in the participants’ sex had a significant main effect on the “Climate Change Influence” dependent variable (p-
value = 0.004). The difference in the participants’ age groups had a significant main effect on the “Scientific Consensus Influence”
dependent variable (p-value = 0.004). The difference in the participants” education levels had a significant main effect on the “Trust in
Climate Scientists” dependent variable (p-value = 0.037). The difference in the participants” educational backgrounds had a significant
main effect on the “Anthropogenic Climate Change Acceptance” (p-value = 0.005) and a highly significant effect on the “Climate
Change Influence” dependent variables (p-value < 0.001). The interactions between the misinformation stimulus and the difference in
the educational backgrounds of the participants had a significant effect on the “Scientific Consensus Influence” dependent variable (p-

value = 0.002). The misinformation stimulus had a significant main effect on the “Overall” (p-value = 0.027).

Table 10 shows the results of the third two-way (multivariant, Type-II) ANOVA that was performed to find the main effects of the
inoculation stimulus on the dependent variables. The model also analyzed the main effects of the participants’ demographical
differences in sex, age group, education level, and educational background on the dependent variables. Additionally, the model
analyzed the interactions between the inoculation stimulus and each demographic variable between participants on the dependent

variables of the study.

Table 10. ANOVA results for the effects of the inoculation stimulus, the effects of the demographic variables, and their interactions

together.
Partial Eta p-
Effects Dependent variable F
Squared value
Inoculation Trust in Climate Scientists 0.007 0.897 | 0.345
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Anthropogenic Climate Change Acceptance 0.018 2.320 | 0.130
Perceived Scientific Consensus 0.015 1.928 | 0.167
Perceived Human Influence 0.000 0.003 | 0.960
Support for the efforts of climate mitigation and 0.005 0.683 | 0.410
adaptation
Climate Change Importance 0.001 0.100 | 0.752
Scientific Consensus Influence 0.025 3.181 | 0.077
Overall 0.005 0.588 | 0.445
Sex Trust in Climate Scientists 0.000 0.009 | 0.925
Anthropogenic Climate Change Acceptance 0.000 0.006 | 0.936
Perceived Scientific Consensus 0.015 1.849 | 0.176
Perceived Human Influence 0.002 0.253 | 0.616
Support for the efforts of climate mitigation and 0.011 1.435 | 0.233
adaptation
Climate Change Importance 0.017 2126 | 0.147
Scientific Consensus Influence 0.006 0.715 | 0.399
Overall 0.009 1.103 | 0.296
Age group Trust in Climate Scientists 0.004 0.462 | 0.498
Anthropogenic Climate Change Acceptance 0.000 0.043 | 0.837
Perceived Scientific Consensus 0.007 0.824 | 0.366
Perceived Human Influence 0.000 0.026 | 0.872
Support for the efforts of climate mitigation and 0.001 0.101 | 0.752
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adaptation

Climate Change Importance 0.001 0.112 | 0.738
Scientific Consensus Influence 0.041 5.339 | 0.022
Overall 0.003 0.347 | 0.557
Education level Trust in Climate Scientists 0.011 1.403 | 0.238
Anthropogenic Climate Change Acceptance 0.011 1.400 | 0.239
Perceived Scientific Consensus 0.001 0.135 | 0.714
Perceived Human Influence 0.011 1.355 | 0.247
Support for the efforts of climate mitigation and 0.011 1.342 | 0.249
adaptation
Climate Change Importance 0.005 0.665 | 0.416
Scientific Consensus Influence 0.000 0.027 | 0.870
Overall 0.004 0.464 | 0.497
Educational background Trust in Climate Scientists 0.047 6.185 | 0.014
Anthropogenic Climate Change Acceptance 0.093 12.75 | 0.001
0
Perceived Scientific Consensus 0.001 0.063 | 0.802
Perceived Human Influence 0.004 0.449 | 0.504
Support for the efforts of climate mitigation and 0.015 1.925 | 0.168
adaptation
Climate Change Importance 0.040 5168 | 0.025
Scientific Consensus Influence 0.016 2.074 | 0.152
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Overall 0.002 0.203 | 0.653
Inoculation * Sex Trust in Climate Scientists 0.003 0.392 | 0.532
Anthropogenic Climate Change Acceptance 0.001 0.106 | 0.746
Perceived Scientific Consensus 0.025 3.211 | 0.076
Perceived Human Influence 0.024 3.135 | 0.079
Support for the efforts of climate mitigation and 0.001 0.165 | 0.685
adaptation
Climate Change Importance 0.004 0.481 | 0.489
Scientific Consensus Influence 0.003 0.432 | 0.512
Overall 0.036 4.716 | 0.032
Inoculation * Age group Trust in Climate Scientists 0.000 0.007 | 0.934
Anthropogenic Climate Change Acceptance 0.002 0.289 | 0.592
Perceived Scientific Consensus 0.005 0.593 | 0.443
Perceived Human Influence 0.046 6.061 | 0.015
Support for the efforts of climate mitigation and 0.002 0.303 | 0.583
adaptation
Climate Change Importance 0.000 0.011 | 0.916
Scientific Consensus Influence 0.003 0.388 | 0.534
Overall 0.014 1.833 | 0.178
Inoculation * Education level Trust in Climate Scientists 0.001 0.120 | 0.729
Anthropogenic Climate Change Acceptance 0.009 1.094 | 0.298
Perceived Scientific Consensus 0.017 2156 | 0.145
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Perceived Human Influence 0.013 1.641 | 0.203
Support for the efforts of climate mitigation and 0.012 1.506 | 0.222
adaptation
Climate Change Importance 0.008 0.970 | 0.327
Scientific Consensus Influence 0.006 0.805 | 0.371
Overall 0.022 2.866 | 0.093
Inoculation * Educational Trust in Climate Scientists 0.017 2200 | 0.141
background Anthropogenic Climate Change Acceptance 0.008 0.968 | 0.327
Perceived Scientific Consensus 0.003 0.420 | 0.518
Perceived Human Influence 0.029 3.780 | 0.054
Support for the efforts of climate mitigation and 0.001 0.130 | 0.719
adaptation
Climate Change Importance 0.026 3.299 | 0.072
Scientific Consensus Influence 0.015 1.871 | 0.174
Overall 0.024 3.024 | 0.084

The difference in the participants” age groups had a significant main effect on the “Scientific Consensus Influence” (p-value = 0.022)
dependent variable. The difference in the participants” educational backgrounds had significant main effects on the “Trust in Climate
Scientists” (p-value = 0.014), the “Climate Change Importance” (p-value = 0.025), and a highly significant effect on the “ Anthropogenic
Climate Change Acceptance” dependent variables (p-value < 0.001). The interactions between the inoculation stimulus and the
difference in the age groups of the participants had a significant effect on the “Perceived Human Influence” dependent variable (p-

value = 0.015). The interactions between the inoculation stimulus and the difference in the educational backgrounds of the participants
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had a marginally significant effect on the “Perceived Human Influence” dependent variable (p-value = 0.054). The interactions between

the inoculation stimulus and the difference in the sex of the participants had a significant effect on the “Overall” (p-value = 0.032).

Table 11 shows the results of the fourth two-way (multivariant, Type-II) ANOVA that was performed to find the main effects of the
inoculation + misinformation stimulus on the dependent variables. The model also analyzed the main effects of the participants’
demographical differences in sex, age group, education level, and educational background on the dependent variables. Additionally,
the model analyzed the interactions between the inoculation + misinformation stimulus and each demographic variable between

participants on the dependent variables of the study.

Table 11. ANOVA results for the effects of the inoculation + misinformation stimulus, the effects of the demographic variables, and

their interactions together.

Effects Dependent variable Partial Eta F P
Squared value
Inoculation + Misinformation Trust in Climate Scientists 0.026 3.35 | 0.069
2
Anthropogenic Climate Change Acceptance 0.020 256 | 0.112
3
Perceived Scientific Consensus 0.086 12.0 | 0.001
81
Perceived Human Influence 0.009 112 | 0.291
6
Support for the efforts of climate mitigation and | 0.002 0.22 | 0.634
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adaptation 7

Climate Change Importance 0.002 0.30 | 0.584
1

Scientific Consensus Influence 0.003 0.33 | 0.565
2

Overall 0.055 749 | 0.007
8

Sex Trust in Climate Scientists 0.010 1.29 | 0.258
0

Anthropogenic Climate Change Acceptance 0.027 3.59 | 0.060
0

Perceived Scientific Consensus 0.001 0.10 | 0.742
9

Perceived Human Influence 0.002 0.26 | 0.607
6

Support for the efforts of climate mitigation and | 0.018 238 |0.125
adaptation 8

Climate Change Importance 0.008 1.00 | 0.318
5

Scientific Consensus Influence 0.003 0.41 |0.522
2

Overall 0.003 0.37 | 0.542
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Age group Trust in Climate Scientists 0.009 1.22 1 0.271
0

Anthropogenic Climate Change Acceptance 0.003 0.39 | 0.533
2

Perceived Scientific Consensus 0.031 4.05 | 0.046
6

Perceived Human Influence 0.017 220 | 0.140
3

Support for the efforts of climate mitigation and | 0.006 0.79 |0.373
adaptation 9

Climate Change Importance 0.000 0.01 | 0917
1

Scientific Consensus Influence 0.032 426 |0.041
2

Overall 0.037 495 |0.028
5

Education level Trust in Climate Scientists 0.004 0.55 | 0.457
7

Anthropogenic Climate Change Acceptance 0.016 2.06 | 0.153
3

Perceived Scientific Consensus 0.000 0.00 |0.939
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Perceived Human Influence 0.000 0.02 | 0.888
0

Support for the efforts of climate mitigation and | 0.004 0.47 |0.492
adaptation 6

Climate Change Importance 0.000 0.05 | 0.824
0

Scientific Consensus Influence 0.007 0.84 | 0.358
9

Overall 0.000 0.01 |0.922
0

Educational background Trust in Climate Scientists 0.007 095 |0.329
9

Anthropogenic Climate Change Acceptance 0.066 9.06 | 0.003
8

Perceived Scientific Consensus 0.004 0.45 | 0.500
7

Perceived Human Influence 0.013 1.69 | 0.196
1

Support for the efforts of climate mitigation and | 0.000 0.02 | 0.884
adaptation 1

Climate Change Importance 0.025 3.29 |0.072
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Scientific Consensus Influence 0.031 4.07 |0.045
9

Overall 0.012 1.51 |0.221
3

Inoculation + Misinformation * Sex Trust in Climate Scientists 0.003 0.32 | 0.568
7

Anthropogenic Climate Change Acceptance 0.019 251 | 0115
2

Perceived Scientific Consensus 0.004 0.50 |0.479
4

Perceived Human Influence 0.024 3.11 | 0.080
6

Support for the efforts of climate mitigation and | 0.000 0.02 | 0.882
adaptation 2

Climate Change Importance 0.010 1.26 | 0.263
6

Scientific Consensus Influence 0.002 0.20 | 0.654
2

Overall 0.022 2.89 | 0.091
3

Inoculation + Misinformation * Age group Trust in Climate Scientists 0.014 1.85 | 0.175
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Anthropogenic Climate Change Acceptance 0.000 0.03 | 0.859
2

Perceived Scientific Consensus 0.000 0.02 | 0.885
1

Perceived Human Influence 0.067 9.16 | 0.003
7

Support for the efforts of climate mitigation and | 0.000 0.01 | 0.896
adaptation 7

Climate Change Importance 0.002 0.21 | 0.642
8

Scientific Consensus Influence 0.008 0.97 |0.326
3

Overall 0.037 4.97 | 0.027
9

Inoculation + Misinformation * Education Trust in Climate Scientists 0.005 0.63 | 0427
level 6

Anthropogenic Climate Change Acceptance 0.006 0.83 | 0.362
7

Perceived Scientific Consensus 0.009 1.20 | 0.275
4

Perceived Human Influence 0.052 6.98 | 0.009
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Support for the efforts of climate mitigation and | 0.025 3.30 |0.072
adaptation 2

Climate Change Importance 0.019 249 | 0117
3

Scientific Consensus Influence 0.000 0.00 | 0.935
7

Overall 0.047 6.28 | 0.013
0

Inoculation + Misinformation * Educational Trust in Climate Scientists 0.000 0.00 | 0.983
background 0

Anthropogenic Climate Change Acceptance 0.025 3.26 | 0.073
0

Perceived Scientific Consensus 0.000 0.02 | 0.885
1

Perceived Human Influence 0.000 0.00 | 0.987
0

Support for the efforts of climate mitigation and | 0.006 0.82 | 0.367
adaptation 0

Climate Change Importance 0.037 495 |0.028
8

Scientific Consensus Influence 0.003 0.44 | 0.506
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Overall 0.000 0.00 | 0.934

The inoculation + misinformation stimulus had a highly significant main effect on the “Perceived Scientific Consensus” dependent
variable (p-value < 0.001). The difference in the participants’ age groups had significant main effects on the “Perceived Scientific
Consensus” (p-value = 0.046) and the “Scientific Consensus Influence” (p-value = 0.041) dependent variables. The difference in the
participants” educational backgrounds had significant main effects on the “Anthropogenic Climate Change Acceptance” (p-value =
0.003), and the “Scientific Consensus Influence” (p-value = 0.045) dependent variables. The interactions between the inoculation +
misinformation stimulus and the difference in the age groups of the participants had a significant effect on the “Perceived Human
Influence” dependent variable (p-value = 0.003). The interactions between the inoculation + misinformation stimulus and the difference
in the education level of the participants had a significant effect on the “Perceived Human Influence” dependent variable (p-value =
0.009). The interactions between the inoculation + misinformation stimulus and the difference in the educational backgrounds of the

participants had a significant effect on the “Climate Change Importance” dependent variable (p-value = 0.028).

The inoculation + misinformation stimulus had a significant main effect on the “Overall” (p-value = 0.007). The difference in the
participants” age groups had a significant main effect on the “Overall” (p-value = 0.028). The interactions between the inoculation +
misinformation stimulus and the difference in the age groups of the participants had a significant effect on the “Overall” (p-value =
0.027). The interactions between the inoculation + misinformation stimulus and the difference in the educational levels of the

participants had a significant effect on the “Overall” (p-value = 0.013).

Table 12 shows the results of the fifth two-way (multivariant, Type-II) ANOVA that was performed to find the main effects of the

difference between the inoculation stimulus and the misinformation stimulus on the dependent variables. The model also analyzed
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the main effects of the participants” demographical differences in sex, age group, education level, and educational background on the
dependent variables. Additionally, the model analyzed the interactions between the difference between the inoculation stimulus and

the misinformation stimulus and each demographic variable between participants on the dependent variables of the study.

Table 12. ANOVA results for the effects of the difference between inoculation stimulus and misinformation stimulus, the effects of the

demographic variables, and their interactions together.

Effects Dependent variable Partial Eta F >
Squared value
Inoculation / Misinformation Trust in Climate Scientists 0.007 0.85 | 0.358
0
Anthropogenic Climate Change Acceptance 0.003 0.35 | 0.551
7
Perceived Scientific Consensus 0.065 8.73 | 0.004
7
Perceived Human Influence 0.000 0.01 | 0.898
6
Support for the efforts of climate mitigation and | 0.019 240 |0.123
adaptation 6
Climate Change Importance 0.021 2.66 | 0.105
3
Scientific Consensus Influence 0.065 8.82 | 0.004
5
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Overall 0.020 2.58 |0.110
7

Sex Trust in Climate Scientists 0.004 0.55 | 0.459
1

Anthropogenic Climate Change Acceptance 0.029 3.80 | 0.053
9

Perceived Scientific Consensus 0.004 0.47 |0.491
7

Perceived Human Influence 0.000 0.00 | 0.936
6

Support for the efforts of climate mitigation and | 0.000 0.02 | 0.880
adaptation 3

Climate Change Importance 0.043 5.63 | 0.019
0

Scientific Consensus Influence 0.000 0.02 | 0.876
4

Overall 0.001 0.12 | 0.726
4

Age group Trust in Climate Scientists 0.004 0.52 | 0.470
5

Anthropogenic Climate Change Acceptance 0.023 293 | 0.089
5
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Perceived Scientific Consensus 0.000 0.00 | 0.943
5

Perceived Human Influence 0.024 3.05 | 0.083
4

Support for the efforts of climate mitigation and | 0.008 0.95 |0.330
adaptation 7

Climate Change Importance 0.007 0.84 | 0.359
9

Scientific Consensus Influence 0.039 515 | 0.025
5

Overall 0.011 1.33 | 0.250
8

Education level Trust in Climate Scientists 0.026 3.41 | 0.067
3

Anthropogenic Climate Change Acceptance 0.000 0.04 | 0.843
0

Perceived Scientific Consensus 0.000 0.00 | 0.970
1

Perceived Human Influence 0.002 0.20 | 0.655
0

Support for the efforts of climate mitigation and | 0.000 0.02 |0.871
adaptation 7
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Climate Change Importance 0.001 0.06 | 0.796
7
Scientific Consensus Influence 0.004 0.51 | 0.475
4
Overall 0.000 0.04 |0.827
8
Educational background Trust in Climate Scientists 0.018 229 10132
4
Anthropogenic Climate Change Acceptance 0.037 481 |0.030
8
Perceived Scientific Consensus 0.007 0.88 |0.349
3
Perceived Human Influence 0.001 013 |0.717
2
Support for the efforts of climate mitigation and | 0.008 1.01 | 0.315
adaptation 6
Climate Change Importance 0.080 11.0 | 0.001
12
Scientific Consensus Influence 0.024 3.07 |0.082
2
Overall 0.001 0.09 |0.753
9
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Inoculation / Misinformation * Sex Trust in Climate Scientists 0.000 0.00 | 0.972
1

Anthropogenic Climate Change Acceptance 0.013 1.69 | 0.195
6

Perceived Scientific Consensus 0.028 3.61 | 0.060
5

Perceived Human Influence 0.036 464 |0.033
9

Support for the efforts of climate mitigation and | 0.009 1.16 | 0.283
adaptation 3

Climate Change Importance 0.016 2.04 | 0.155
6

Scientific Consensus Influence 0.014 1.82 | 0.179
8

Overall 0.046 6.14 | 0.015
4

Inoculation / Misinformation * Age group Trust in Climate Scientists 0.013 1.60 | 0.208
1

Anthropogenic Climate Change Acceptance 0.036 4.66 |0.033
3

Perceived Scientific Consensus 0.000 0.01 |0.910
3
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Perceived Human Influence 0.010 1.30 | 0.256
0

Support for the efforts of climate mitigation and | 0.002 0.23 | 0.630
adaptation 3

Climate Change Importance 0.007 0.84 | 0.359
7

Scientific Consensus Influence 0.001 0.10 | 0.743
8

Overall 0.004 0.50 | 0.481
0

Inoculation / Misinformation * Education Trust in Climate Scientists 0.007 090 |0.344
level 3

Anthropogenic Climate Change Acceptance 0.001 0.13 | 0.715
4

Perceived Scientific Consensus 0.019 243 | 0.121
4

Perceived Human Influence 0.001 0.11 |0.738
2

Support for the efforts of climate mitigation and | 0.000 0.00 | 0.926
adaptation 9

Climate Change Importance 0.001 0.16 | 0.690
0
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Scientific Consensus Influence 0.016 211 | 0.149
2
Overall 0.004 0.47 |0.493
3
Inoculation / Misinformation * Educational Trust in Climate Scientists 0.048 6.30 | 0.013
background 1
Anthropogenic Climate Change Acceptance 0.006 0.73 | 0.394
1
Perceived Scientific Consensus 0.011 1.40 | 0.238
5
Perceived Human Influence 0.039 511 | 0.025
0
Support for the efforts of climate mitigation and | 0.011 1.40 |0.239
adaptation 2
Climate Change Importance 0.052 6.89 | 0.010
7
Scientific Consensus Influence 0.023 292 | 0.090
5
Overall 0.037 4.89 |0.029
4

The difference between the inoculation stimulus and the misinformation stimulus had a significant main effect on the “Perceived
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Scientific Consensus” dependent variable (p-value = 0.004). The difference between the inoculation stimulus and the misinformation
stimulus had a significant main effect on the “Scientific Consensus Influence” dependent variable (p-value = 0.004). The difference in
the participants’ sex had a significant main effect on the “Climate Change Importance” (p-value = 0.019) dependent variable and a
marginally significant effect on the “ Anthropogenic Climate Change Acceptance” (p-value = 0.053) dependent variable. The difference
in the participants’ age groups had a significant main effect on the “Scientific Consensus Influence” (p-value = 0.025) dependent
variable. The difference in the participants’” educational backgrounds had significant main effects on the “Anthropogenic Climate
Change Acceptance” (p-value = 0.030), and the “Climate Change Importance” (p-value = 0.001) dependent variables. The interactions
between the difference between the inoculation stimulus and the misinformation stimulus and the difference in the participants” sex
had a significant effect on the “Perceived Human Influence” dependent variable (p-value = 0.033). The interactions between the
difference between the inoculation stimulus and the misinformation stimulus and the difference in the age groups of the participants
had a significant effect on the “Anthropogenic Climate Change Acceptance” dependent variable (p-value = 0.033). The interactions
between the difference between the inoculation stimulus and the misinformation stimulus and the difference in the educational
backgrounds of the participants had significant effects on the “Trust in Climate Scientists” (p-value = 0.013), the “Perceived Human
Influence” (p-value = 0.025), the “Climate Change Importance” (p-value = 0.010) dependent variables. The interactions between the
difference between the inoculation stimulus and the misinformation stimulus and the difference in the sex of the participants had a
significant effect on the “Overall” (p-value = 0.015). The interactions between the difference between the inoculation stimulus and the
misinformation stimulus and the difference in the educational backgrounds of the participants had a significant effect on the “Overall”

(p-value = 0.029).

Table 13 shows the results of the sixth two-way (multivariant, Type-II) ANOVA that was performed to find the main effects of the
difference between the misinformation stimulus and the inoculation + misinformation stimulus on the dependent variables. The model
also analyzed the main effects of the participants” demographical differences in sex, age group, education level, and educational

background on the dependent variables. Additionally, the model analyzed the interactions between the difference between the
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misinformation stimulus and the inoculation + misinformation stimulus and each demographic variable between participants on the

dependent variables of the study.

Table 13. ANOVA results for the effects of the difference between misinformation stimulus and inoculation + misinformation stimulus,

the effects of the demographic variables, and their interactions together.

Effects Dependent variable Partial Eta F P-
Squared value
Misinformation / Inoculation + Misinformation Trust in Climate Scientists 0.000 0.01 | 0.898
7
Anthropogenic Climate Change 0.004 047 |0.493
Acceptance 2
Perceived Scientific Consensus 0.005 0.70 | 0.402
6
Perceived Human Influence 0.006 0.77 | 0.381
4
Support for the efforts of climate 0.002 0.22 | 0.634
mitigation and adaptation 8
Climate Change Importance 0.012 1.61 | 0.205
9
Scientific Consensus Influence 0.011 1.39 | 0.239
8
Overall 0.000 0.00 | 0.980
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Sex Trust in Climate Scientists 0.002 0.19 | 0.660
5

Anthropogenic Climate Change 0.000 0.00 | 0.927
Acceptance 9

Perceived Scientific Consensus 0.000 0.00 | 0.932
7

Perceived Human Influence 0.000 0.00 | 0.924
9

Support for the efforts of climate 0.000 0.04 | 0.831
mitigation and adaptation 6

Climate Change Importance 0.029 3.80 | 0.053
9

Scientific Consensus Influence 0.000 0.00 | 0.997
0

Overall 0.000 0.00 | 0.986
0

Age group Trust in Climate Scientists 0.036 4.87 | 0.029
8

Anthropogenic Climate Change 0.043 5.77 | 0.018
Acceptance 1

Perceived Scientific Consensus 0.009 1.12 | 0.291
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Perceived Human Influence 0.057 7.74 | 0.006
1

Support for the efforts of climate 0.000 0.01 | 0.918
mitigation and adaptation 1

Climate Change Importance 0.009 1.18 | 0.278
6

Scientific Consensus Influence 0.032 428 | 0.041
0

Overall 0.045 6.14 | 0.014
4

Education level Trust in Climate Scientists 0.016 2.03 | 0.156
8

Anthropogenic Climate Change 0.000 0.00 | 0.972
Acceptance 1

Perceived Scientific Consensus 0.001 0.06 | 0.797
6

Perceived Human Influence 0.025 3.30 | 0.071
4

Support for the efforts of climate 0.006 0.73 | 0.393
mitigation and adaptation 6

Climate Change Importance 0.001 0.08 | 0.768
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Scientific Consensus Influence 0.017 216 | 0.144
5

Overall 0.007 0.87 | 0.352
4

Educational background Trust in Climate Scientists 0.000 0.00 | 0.967
2

Anthropogenic Climate Change 0.018 2.30 | 0.132
Acceptance 4

Perceived Scientific Consensus 0.012 1.54 | 0.216
7

Perceived Human Influence 0.019 250 | 0.116
3

Support for the efforts of climate 0.002 0.25 | 0.612
mitigation and adaptation 9

Climate Change Importance 0.061 8.38 | 0.004
0

Scientific Consensus Influence 0.008 0.99 |0.321
3

Overall 0.024 3.16 | 0.077
8

Misinformation / Inoculation + Misinformation * Sex | Trust in Climate Scientists 0.012 1.62 | 0.204
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Anthropogenic Climate Change 0.100 14.3 | 0.000
Acceptance 87
Perceived Scientific Consensus 0.007 0.88 | 0.348
6
Perceived Human Influence 0.035 4.65 | 0.033
4
Support for the efforts of climate 0.018 237 | 0.125
mitigation and adaptation 9
Climate Change Importance 0.026 3.49 | 0.064
9
Scientific Consensus Influence 0.009 1.19 | 0.276
9
Overall 0.031 414 | 0.044
2
Misinformation / Inoculation + Misinformation * Age | Trust in Climate Scientists 0.000 0.00 | 0.945
group 5
Anthropogenic Climate Change 0.023 3.05 | 0.083
Acceptance 1
Perceived Scientific Consensus 0.008 1.10 | 0.296
2
Perceived Human Influence 0.017 223 | 0.138
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Support for the efforts of climate 0.015 1.94 | 0.165
mitigation and adaptation 6

Climate Change Importance 0.004 0.58 | 0.447
1

Scientific Consensus Influence 0.004 0.49 | 0.485
1

Overall 0.017 2.22 10.138
6

Misinformation / Inoculation + Misinformation * Trust in Climate Scientists 0.015 1.99 | 0.160
Education level 5

Anthropogenic Climate Change 0.003 0.34 | 0.559
Acceptance 4

Perceived Scientific Consensus 0.012 1.54 | 0.216
9

Perceived Human Influence 0.010 1.25 | 0.265
2

Support for the efforts of climate 0.003 0.39 | 0.530
mitigation and adaptation 7

Climate Change Importance 0.008 0.97 | 0.325
7

Scientific Consensus Influence 0.002 0.29 | 0.585
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9
Overall 0.016 2.15 | 0.145
4
Misinformation / Inoculation + Misinformation * Trust in Climate Scientists 0.007 0.84 | 0.359
Educational background 6
Anthropogenic Climate Change 0.000 0.00 | 0.998
Acceptance 0
Perceived Scientific Consensus 0.004 0.50 | 0.481
0
Perceived Human Influence 0.000 0.03 | 0.860
1
Support for the efforts of climate 0.002 0.19 | 0.656
mitigation and adaptation 9
Climate Change Importance 0.067 9.22 | 0.003
1
Scientific Consensus Influence 0.040 541 | 0.022
4
Overall 0.003 0.39 | 0.529
8

The difference in the participants’ sex had a marginally significant main effect on the “Climate Change Importance” (p-value = 0.053)

dependent variable. The difference in the participants” age groups had significant main effects on the “Trust in Climate Scientists” (p-
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value = 0.029), the “ Anthropogenic Climate Change Acceptance” (p-value = 0.018), the “Perceived Human Influence” (p-value = 0.006),
and the “Scientific Consensus Influence” (p-value = 0.041) dependent variables. The difference in the participants’ educational
backgrounds had a significant main effect on the “Climate Change Importance” (p-value = 0.004) dependent variable. The interactions
between the difference between the misinformation stimulus and the inoculation + misinformation stimulus and the difference in the
participants” sex had a highly significant main effect on the “Anthropogenic Climate Change Acceptance” (p-value < 0.001), and a
significant main effect on the “Perceived Human Influence” (p-value = 0.033) dependent variables. The interactions between the
difference between the misinformation stimulus and the inoculation + misinformation stimulus and the difference in the educational
backgrounds of the participants had significant effects on the “Climate Change Importance” (p-value = 0.003), and the “Scientific
Consensus Influence” (p-value = 0.022) dependent variables. The difference in the participants” age groups had a significant main
effect on the “Overall” (p-value = 0.014). The interactions between the difference between the misinformation stimulus and the
inoculation + misinformation stimulus and the difference in the sex of the participants had a significant effect on the “Overall” (p-

value = 0.014).

Table 14 shows the results of the seventh two-way (multivariant, Type-II) ANOVA that was performed to find the main effects of the
difference between the inoculation stimulus and the inoculation + misinformation stimulus on the dependent variables. The model
also analyzed the main effects of the participants” demographical differences in sex, age group, education level, and educational
background on the dependent variables. Additionally, the model analyzed the interactions between the difference between the
inoculation stimulus and the inoculation + misinformation stimulus and each demographic variable between participants on the

study’s dependent variables.

Table 14. ANOVA results for the effects of the difference between inoculation stimulus and inoculation + misinformation stimulus, the

effects of the demographic variables, and their interactions together.
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Effects Dependent variable Partial Eta F P
Squared value
Inoculation / Inoculation + Misinformation Trust in Climate Scientists 0.005 0.60 | 0.438
5
Anthropogenic Climate Change Acceptance | 0.000 0.00 | 0.943
5
Perceived Scientific Consensus 0.029 3.72 | 0.056
7
Perceived Human Influence 0.005 0.57 | 0.450
4
Support for the efforts of climate mitigation | 0.010 1.27 | 0.261
and adaptation 3
Climate Change Importance 0.000 0.03 | 0.855
3
Scientific Consensus Influence 0.009 1.10 | 0.296
3
Overall 0.020 252 | 0.114
8
Sex Trust in Climate Scientists 0.002 0.28 | 0.595
3
Anthropogenic Climate Change Acceptance | 0.026 3.31 | 0.071
6
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Perceived Scientific Consensus 0.033 428 |0.040
7
Perceived Human Influence 0.041 535 |0.022
7
Support for the efforts of climate mitigation | 0.014 1.74 | 0.189
and adaptation 2
Climate Change Importance 0.001 0.11 | 0.734
6
Scientific Consensus Influence 0.012 1.56 | 0.214
1
Overall 0.060 8.01 | 0.005
1
Age group Trust in Climate Scientists 0.011 1.34 | 0.249
2
Anthropogenic Climate Change Acceptance | 0.000 0.04 | 0.826
8
Perceived Scientific Consensus 0.019 240 | 0.124
0
Perceived Human Influence 0.095 13.0 | 0.000
75
Support for the efforts of climate mitigation | 0.002 0.24 | 0.622
and adaptation 4
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Climate Change Importance 0.000 0.04 | 0.825
9
Scientific Consensus Influence 0.017 218 | 0.142
6
Overall 0.087 11.9 | 0.001
68
Education level Trust in Climate Scientists 0.001 0.17 | 0.675
7
Anthropogenic Climate Change Acceptance | 0.001 0.14 | 0.706
3
Perceived Scientific Consensus 0.018 233 | 0.129
7
Perceived Human Influence 0.017 212 | 0.148
1
Support for the efforts of climate mitigation | 0.004 0.48 | 0.487
and adaptation 7
Climate Change Importance 0.005 0.61 | 0.436
1
Scientific Consensus Influence 0.000 0.00 | 0.958
3
Overall 0.027 3.43 | 0.066
3
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Educational background Trust in Climate Scientists 0.051 6.76 | 0.010
4

Anthropogenic Climate Change Acceptance | 0.043 5.57 | 0.020
6

Perceived Scientific Consensus 0.000 0.01 | 0.917
1

Perceived Human Influence 0.004 0.44 | 0.508
0

Support for the efforts of climate mitigation | 0.003 0.39 | 0.533
and adaptation 2

Climate Change Importance 0.000 0.00 | 0.954
3

Scientific Consensus Influence 0.004 0.53 | 0.465
7

Overall 0.002 0.26 | 0.610
1

Inoculation / Inoculation + Misinformation * Sex Trust in Climate Scientists 0.013 1.61 | 0.206
6

Anthropogenic Climate Change Acceptance | 0.040 516 | 0.025
5

Perceived Scientific Consensus 0.008 0.99 |0.320
5
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Perceived Human Influence 0.000 0.00 | 0.966
2

Support for the efforts of climate mitigation | 0.001 0.10 | 0.743
and adaptation 8

Climate Change Importance 0.002 0.19 | 0.657
9

Scientific Consensus Influence 0.000 0.03 | 0.855
3

Overall 0.002 0.25 | 0.613
7

Inoculation / Inoculation + Misinformation * Age Trust in Climate Scientists 0.017 211 | 0.149
group 0

Anthropogenic Climate Change Acceptance | 0.007 0.90 | 0.343
5

Perceived Scientific Consensus 0.008 097 |0.324
9

Perceived Human Influence 0.000 0.00 | 0.938
6

Support for the efforts of climate mitigation | 0.003 0.37 | 0.541
and adaptation 5

Climate Change Importance 0.001 0.11 | 0.738
3
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Scientific Consensus Influence 0.001 0.07 | 0.790
1
Overall 0.003 0.37 | 0.540
9
Inoculation / Inoculation + Misinformation * Trust in Climate Scientists 0.002 0.22 | 0.634
Education level 8
Anthropogenic Climate Change Acceptance | 0.000 0.04 | 0.841
0
Perceived Scientific Consensus 0.000 0.04 | 0.828
8
Perceived Human Influence 0.016 1.98 | 0.161
7
Support for the efforts of climate mitigation | 0.003 0.43 | 0.511
and adaptation 5
Climate Change Importance 0.003 0.42 |0.518
0
Scientific Consensus Influence 0.005 0.56 | 0.452
9
Overall 0.006 0.78 |0.379
0
Inoculation / Inoculation + Misinformation * Trust in Climate Scientists 0.020 2.59 |0.110
Educational background 1
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Anthropogenic Climate Change Acceptance | 0.006 0.80 | 0.372
3

Perceived Scientific Consensus 0.002 0.23 | 0.633
0

Perceived Human Influence 0.031 4.00 |0.048
2

Support for the efforts of climate mitigation | 0.018 2.28 | 0.133

and adaptation 3

Climate Change Importance 0.002 0.18 | 0.664
9

Scientific Consensus Influence 0.003 0.41 | 0.523
0

Overall 0.023 296 | 0.088
6

The difference in the participants’ sex had significant main effects on the “Perceived Scientific Consensus” (p-value = 0.040), and the

“Perceived Human Influence” (p-value = 0.022) dependent variables. The difference in the participants’ age groups had a highly

significant main effect on the “Perceived Human Influence” (p-value < 0.001) dependent variable. The difference in the participants’

educational backgrounds had significant main effects on the “Trust in Climate Scientists” (p-value = 0.010), and “Anthropogenic

Climate Change Acceptance” (p-value = 0.020) dependent variables. The interactions between the difference between the inoculation

stimulus and the inoculation + misinformation stimulus and the difference in the participants’ sex had a significant main effect on the

“ Anthropogenic Climate Change Acceptance” (p-value = 0.025) dependent variable. The interactions between the difference between

88




the inoculation stimulus and the inoculation + misinformation stimulus and the difference in the educational backgrounds of the
participants had a significant effect on the “Perceived Human Influence” (p-value = 0.048) dependent variable. The difference in the
participants” sex had a significant main effect on the “Overall” (p-value = 0.005). The difference in the participants” age groups had a

highly significant main effect on the “Overall” (p-value < 0.001).
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Figure 2, the effect of the study’s stimuli on the dependent variables.
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Figure 3, the effect of the difference in the sex of the participants and its interaction with the study’s stimuli on the dependent

variables.
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Figure 4, the effect of the difference in the age groups of the participants and its interaction with the study’s stimuli on the
dependent variables.
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Figure 5, the effect of the difference in the education level of the participants and its interaction with the study’s stimuli on the
dependent variables.
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Chapter 4

Discussion

The aim of this study was to test the effect of misinformation on the public perception of the
scientific consensus on climate change and the effect on climate-related attitudes. The study also
aimed at testing if inoculation can have a neutralizing effect on the misinformation’s influence.
The data analyses were performed to test the main effects of the study stimuli and the
demographic variables on the dependent variables. Also, the data analyses were performed to
test the effect of the interactions between the study stimuli and the demographic variables on the
dependent variables.

The analyses of the main effects of the difference between the study’s stimuli showed some
significant results. It was found from Table 2 and Table 7 that the difference between the study’s
different stimuli (control, misinformation, inoculation, inoculation + misinformation) had a
significant main effect on the Perceived Scientific Consensus dependent variable. From the Tukey
post hoc test (Table 8), it was found that there were significant differences in the mean values of
the Perceived Scientific Consensus dependent variable between the control group and the
misinformation stimulus group, between the control group and the inoculation + misinformation
stimulus group, and between the misinformation stimulus group and the inoculation stimulus
group. It was found from Table 2 and Table 11 that the difference between the inoculation +
misinformation stimulus and the control group had a significant main effect on the Perceived
Scientific Consensus dependent variable. Also, it was found that the mean value of the Perceived
Scientific Consensus dependent variable of the inoculation + misinformation stimulus was lower
than the control group. It was found from Table 2 and Table 9 that the difference between the
misinformation stimulus and the control group had a significant main effect on the Perceived
Scientific Consensus dependent variable. Also, it was found that the mean value of the Perceived
Scientific Consensus dependent variable of the misinformation stimulus was lower than the
control group. This shows that both the misinformation stimulus and the inoculation +
misinformation stimulus decreased the Perceived Scientific Consensus significantly in
comparison to the control group’s mean value. However, coupling inoculation with

misinformation resulted in less decrease from the control’s mean value than the decrease
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resulting from the misinformation-only stimulus. It was found from Table 2 and Table 12 that the
difference between the inoculation stimulus and the misinformation stimulus had a significant
main effect on the Perceived Scientific Consensus dependent variable. Also, it was found that the
mean value of the Perceived Scientific Consensus dependent variable of the misinformation
stimulus was lower than the inoculation stimulus. The inoculation-only stimulus mean value was
less than the control’s mean value, but not significantly. Additionally, when comparing the effect
of the inoculation-only stimulus and the effect of the inoculation + misinformation stimulus, it
was found that the difference is insignificant. The effect of the inoculation-only was significantly
higher than the misinformation-only effect. Therefore, the inoculation did not decrease the
Perceived Scientific Consensus significantly, and when presented before the misinformation can
have a neutralizing effect but not significantly. It was found from Table 2 and Table 12 that the
difference between the inoculation stimulus and the misinformation stimulus had a significant
main effect on the Scientific Consensus Influence dependent variable. Also, it was found that the
mean value of the Scientific Consensus Influence dependent variable of the misinformation
stimulus was lower than the inoculation stimulus. This shows that there is a negative effect of
misinformation on the Scientific Consensus Influence dependent variables and that inoculation
can neutralize this negative effect. The results of this study confirm that misinformation can
undermine the public perception of the scientific consensus. However, it was also found that this
negative effect of misinformation can be lessened by inoculation. This finding is in line with a
previous similar study conducted by Cook et al. (2017) where they found that inoculation can
neutralize the negative effect of misinformation.

Additionally, it was found from Table 2 and Table 7 that the difference between the study’s
different stimuli had a significant main effect on the “Overall”. It was found from Table 2 and
Table 9 that the difference between the misinformation stimulus and the control had a significant
main effect on the “Overall”. Also, it was found that the value of the “Overall” in the
misinformation stimulus group was lower than the control group. It was found from Table 2 and
Table 11 that the difference between the inoculation + misinformation stimulus and the control
had a significant main effect on the “Overall”. Also, it was found that the value of the “Overall”
in the inoculation + misinformation stimulus group was lower than in the control group.

Unlike previous similar studies conducted by Cook et al. (2017) and Schmid-Petri & Biirger

(2022), which focused on investigating economic and political views as intervening factors, this
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study investigated demographic variables as intervening factors instead. The analyses of the main
effects of the difference in the sex of the participants and its interactions with the study’s different
stimuli showed some significant results. It was found from Table 3 and Table 12 that the
difference between the sexes of the participants had a significant main effect on the
Anthropogenic Climate Change Acceptance dependent variable between the inoculation
stimulus group and the misinformation stimulus group independently from the difference in the
study’s stimuli. Also, it was found that the mean values of the Anthropogenic Climate Change
Acceptance dependent variable of the male participants were lower in both stimuli groups
combined in comparison to the female participants. It was found from Table 3 and Table 7 that
the difference between the study’s stimuli and the difference between the sexes of the participants
had a significant interaction on the Anthropogenic Climate Change Acceptance dependent
variable. It was found from Table 3 and Table 13 that the difference between the misinformation
stimulus and the inoculation + misinformation stimulus and the difference between the sexes of
the participants had a significant interaction on the Anthropogenic Climate Change Acceptance
dependent variable. Also, it was found that the mean value of the Anthropogenic Climate Change
Acceptance dependent variable of the female participants in the inoculation + misinformation
stimulus group decreased in comparison to their misinformation stimulus group while it
increased for the male participants. It was found from Table 3 and Table 14 that the difference
between the inoculation stimulus and the inoculation + misinformation stimulus and the
difference between the sexes of the participants had a significant interaction on the
Anthropogenic Climate Change Acceptance dependent variable. Also, it was found that the mean
value of the Anthropogenic Climate Change Acceptance dependent variable of the female
participants in the inoculation + misinformation stimulus group decreased in comparison to their
inoculation stimulus group while it increased for the male participants. This shows that the
inoculation + misinformation stimulus was only effective for the male participants in neutralizing
the misinformation effect regarding the Anthropogenic Climate Change Acceptance dependent
variable. It was found from Table 3 and Table 14 that the difference between the sexes of the
participants had a significant main effect on the Perceived Scientific Consensus dependent
variable between the inoculation stimulus group and the inoculation + misinformation stimulus
group independently from the difference in the study’s stimuli. Also, it was found that the mean

values of the Perceived Scientific Consensus dependent variable of the male participants were
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higher in both stimuli groups combined in comparison to the female participants. It was found
from Table 3 and Table 14 that the difference between the sexes of the participants had a
significant main effect on the Perceived Human Influence dependent variable between the
inoculation stimulus group and the inoculation + misinformation stimulus group independently
from the difference in the study’s stimuli. Also, it was found that the mean values of the Perceived
Human Influence dependent variable of the male participants were higher in both stimuli groups
combined in comparison to the female participants. It was found from Table 3 and Table 7 that
the difference between the study’s stimuli and the difference between the sexes of the participants
had a significant interaction on the Perceived Human Influence dependent variable. It was found
from Table 3 and Table 12 that the difference between the inoculation stimulus and the
misinformation stimulus and the difference between the sexes of the participants had a significant
interaction on the Perceived Human Influence dependent variable. Also, it was found that the
mean value of the Perceived Human Influence dependent variable of the female participants in
the inoculation stimulus group decreased in comparison to their misinformation stimulus group
while it increased for the male participants. It was found from Table 3 and Table 13 that the
difference between the misinformation stimulus and the inoculation + misinformation stimulus
and the difference between the sexes of the participants had a significant interaction on the
Perceived Human Influence dependent variable. Also, it was found that the mean value of the
Perceived Human Influence dependent variable of the female participants in the inoculation +
misinformation stimulus group decreased in comparison to their misinformation stimulus group
while it increased for the male participants. This shows that both the inoculation-only stimulus
and the inoculation + misinformation stimulus were only effective for the male participants in
neutralizing the misinformation effect regarding the Perceived Human Influence dependent
variable. It was found from Table 3 and Table 7 that the difference between the sexes of the
participants had a significant main effect on the Climate Change Importance dependent variable
independently from the effects of the study’s stimuli. Also, it was found that the aggregated mean
value of the Climate Change Importance dependent variable of the female participants was
higher than that of the male participants. This shows that the female participants considered
climate change as an important topic more than the male participants did. It was found from
Table 3 and Table 9 that the difference between the sexes of the participants had a significant

main effect on the Climate Change Importance dependent variable between the misinformation
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stimulus group and the control group independently from the difference in the study’s stimuli.
Also, it was found that the mean values of the Climate Change Importance dependent variable
of the male participants were lower in both stimuli groups combined in comparison to the female
participants. It was found from Table 3 and Table 12 that the difference between the sexes of the
participants had a significant main effect on the Climate Change Importance dependent variable
between the inoculation stimulus group and the misinformation stimulus group independently
from the difference in the study’s stimuli. Also, it was found that the mean values of the Climate
Change Importance dependent variable of the male participants were lower in both stimuli
groups combined in comparison to the female participants. It was found from Table 3 and Table
13 that the difference between the sexes of the participants had a significant main effect on the
Climate Change Importance dependent variable between the misinformation stimulus group and
the inoculation + misinformation stimulus group independently from the difference in the
study’s stimuli. Also, it was found that the mean values of the Climate Change Importance
dependent variable of the male participants were lower in both stimuli groups combined in
comparison to the female participants. The main effects of the difference in the sex of the
participants were that the female participants had higher acceptance that climate change is
anthropogenic and had a higher interest in climate change as an important topic while the male
participants had a higher perception of the scientific consensus and higher perception of the
human influence on the climate change. The interactions between the difference in the sex of the
participants and the study’s stimuli were that the inoculation + misinformation stimulus was
effective in neutralizing the misinformation of Anthropogenic Climate Change Acceptance
dependent variable and Perceived Human Influence dependent variable for the male participants
only. This study’s results confirm that females have a higher concern about climate change than
males which is in line with previously conducted research by Finucane et al. (2000) that there is a
gap between females and males regarding environmental concerns (Finucane et al., 2000).
However, this study’s results also showed that males are more aware of the human influence on
climate change and have a higher perception of the scientific consensus.

Additionally, it was found from Table 3 and Table 7 that the difference between the study’s
stimuli groups and the difference between the sexes of the participants had a significant
interaction on the “Overall”. It was found from Table 3 and Table 10 that the difference between

the inoculation stimulus and the control and the difference between the sexes of the participants

112



had a significant interaction on the “Overall”. Also, it was found that the value of the “Overall”
of the male participants in the inoculation stimulus group increased in comparison to their control
group while it decreased for the female participants. It was found from Table 3 and Table 12 that
the difference between the inoculation stimulus and the misinformation stimulus and the
difference between the sexes of the participants had a significant interaction on the “Overall”.
Also, it was found that the value of the “Overall” of the male participants in the inoculation
stimulus group increased in comparison to their misinformation stimulus group while it
decreased for the female participants. It was found from Table 3 and Table 13 that the difference
between the misinformation stimulus and the inoculation + misinformation stimulus and the
difference between the sexes of the participants had a significant interaction on the “Overall”.
Also, it was found that the value of the “Overall” of the male participants in the inoculation +
misinformation stimulus group increased in comparison to their misinformation stimulus group
while it decreased for the female participants. It was found from Table 3 and Table 14 that the
difference between the sexes of the participants had a significant main effect on the “Overall”
between the inoculation stimulus group and the inoculation + misinformation stimulus group
independently from the difference in the study’s stimuli. Also, it was found that the value of the
“Overall” of the male participants was higher in both stimuli groups combined in comparison to

the female participants.

The analyses of the main effects of the difference in the age groups of the participants and its
interactions with the study’s different stimuli showed some significant results. It was found from
Table 4 and Table 13 that the difference between the age groups of the participants had a
significant main effect on the Trust in Climate Scientists dependent variable between the
misinformation stimulus group and the inoculation + misinformation stimulus group
independently from the difference in the study’s stimuli. Also, it was found that the mean values
of the Trust in Climate Scientists dependent variable of the participants aged from 18 to 29 years
were lower in both stimuli groups combined in comparison to the participants aged from 30 to
59 years. It was found from Table 4 and Table 13 that the difference between the age groups of
the participants had a significant main effect on the Anthropogenic Climate Change Acceptance
dependent variable between the misinformation stimulus group and the inoculation +

misinformation stimulus group independently from the difference in the study’s stimuli. Also, it
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was found that the mean values of the Anthropogenic Climate Change Acceptance dependent
variable of the participants aged from 18 to 29 years were lower in both stimuli groups combined
in comparison to the participants aged from 30 to 59 years. It was found from Table 4 and Table
12 that the difference between the inoculation stimulus and the misinformation stimulus and the
difference between the age groups of the participants had a significant interaction on the
Anthropogenic Climate Change Acceptance dependent variable. Also, it was found that the mean
value of the Anthropogenic Climate Change Acceptance dependent variable of the participants
aged between 18 and 29 years in the inoculation stimulus group increased in comparison to their
misinformation stimulus group while it decreased for those aged between 30 and 59 years. This
shows that the inoculation-only stimulus was only effective for the participants aged between 18
and 29 years in neutralizing the misinformation effect regarding the Anthropogenic Climate
Change Acceptance dependent variable. It was found from Table 4 and Table 11 that the
difference between the age groups of the participants had a significant main effect on the
Perceived Scientific Consensus dependent variable between the inoculation + misinformation
stimulus group and the control group independently from the difference in the study’s stimuli.
Also, it was found that the mean values of the Perceived Scientific Consensus dependent variable
of the participants aged from 18 to 29 years were lower in both stimuli groups combined in
comparison to the participants aged from 30 to 59 years. It was found from Table 4 and Table 7
that the difference between the age groups of the participants had a significant main effect on the
Perceived Human Influence dependent variable independently from the effects of the study’s
stimuli. Also, it was found that the aggregated mean value of the Perceived Human Influence
dependent variable of the participants aged from 18 to 29 years was lower than that of the
participants aged from 30 to 59 years. This shows that the participants aged from 30 to 59 years
had a higher perception of the human influence on climate change than the participants aged
from 18 to 29 years. It was found from Table 4 and Table 13 that the difference between the age
groups of the participants had a significant main effect on the Perceived Human Influence
dependent variable between the misinformation stimulus group and the inoculation +
misinformation stimulus group independently from the difference in the study’s stimuli. Also,
it was found that the mean values of the Perceived Human Influence dependent variable of the
participants aged from 18 to 29 years were lower in both stimuli groups combined in comparison

to the participants aged from 30 to 59 years. It was found from Table 4 and Table 14 that the
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difference between the age groups of the participants had a significant main effect on the
Perceived Human Influence dependent variable between the inoculation stimulus group and the
inoculation + misinformation stimulus group independently from the difference in the study’s
stimuli. Also, it was found that the mean values of the Perceived Human Influence dependent
variable of the participants aged from 18 to 29 years were lower in both stimuli groups combined
in comparison to the participants aged from 30 to 59 years. It was found from Table 4 and Table
7 that the difference between the study’s stimuli and the difference between the age groups of the
participants had a significant interaction on the Perceived Human Influence dependent variable.
It was found from Table 4 and Table 10 that the difference between the inoculation stimulus and
the control group and the difference between the age groups of the participants had a significant
interaction on the Perceived Human Influence dependent variable. Also, it was found that the
mean value of the Perceived Human Influence dependent variable of the participants aged
between 18 and 29 years in the inoculation stimulus group decreased in comparison to their
control group while it increased for those aged between 30 and 59 years. This shows that the
inoculation-only stimulus was only effective for those aged between 30 and 59 years in increasing
the perception of the human influence on climate change. It was found from Table 4 and Table 11
that the difference between the inoculation + misinformation stimulus and the control group and
the difference between the age groups of the participants had a significant interaction on the
Perceived Human Influence dependent variable. Also, it was found that the mean value of the
Perceived Human Influence dependent variable of the participants aged between 18 and 29 years
in the inoculation + misinformation stimulus group decreased in comparison to their control
group while it increased for those aged between 30 and 59 years. This shows that the inoculation
+ misinformation stimulus was only effective for those aged between 30 and 59 years in
increasing the perception of the human influence on climate change. It was found from Table 4
and Table 7 that the difference between the age groups of the participants had a significant main
effect on the Scientific Consensus Influence dependent variable independently from the effects of
the study’s stimuli. Also, it was found that the aggregated mean value of the Scientific Consensus
Influence dependent variable of the participants aged from 18 to 29 years was lower than that of
the participants aged from 30 to 59 years. This shows that the participants aged from 30 to 59
years were influenced by the scientific consensus more than the participants aged from 18 to 29

years. It was found from Table 4 and Table 10 that the difference between the age groups of the
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participants had a significant main effect on the Scientific Consensus Influence dependent
variable between the inoculation stimulus and the control group independently from the
difference in the study’s stimuli. Also, it was found that the mean values of the Scientific
Consensus Influence dependent variable of the participants aged from 18 to 29 years were lower
in both stimuli groups combined in comparison to the participants aged from 30 to 59 years. It
was found from Table 4 and Table 9 that the difference between the age groups of the participants
had a significant main effect on the Scientific Consensus Influence dependent variable between
the misinformation stimulus group and the control group independently from the difference in
the study’s stimuli. Also, it was found that the mean values of the Scientific Consensus Influence
dependent variable of the participants aged from 18 to 29 years were lower in both stimuli groups
combined in comparison to the participants aged from 30 to 59 years. It was found from Table 4
and Table 11 that the difference between the age groups of the participants had a significant main
effect on the Scientific Consensus Influence dependent variable between the inoculation +
misinformation stimulus group and the control group independently from the difference in the
study’s stimuli. Also, it was found that the mean values of the Scientific Consensus Influence
dependent variable of the participants aged from 18 to 29 years were lower in both stimuli groups
combined in comparison to the participants aged from 30 to 59 years. It was found from Table 4
and Table 12 that the difference between the age groups of the participants had a significant main
effect on the Scientific Consensus Influence dependent variable between the inoculation stimulus
group and the misinformation stimulus group independently from the difference in the study’s
stimuli. Also, it was found that the mean values of the Scientific Consensus Influence dependent
variable of the participants aged from 18 to 29 years were lower in both stimuli groups combined
in comparison to the participants aged from 30 to 59 years. It was found from Table 4 and Table
13 that the difference between the age groups of the participants had a significant main effect on
the Scientific Consensus Influence dependent variable between the misinformation stimulus
group and the inoculation + misinformation stimulus group independently from the difference
in the study’s stimuli. Also, it was found that the mean values of the Scientific Consensus
Influence dependent variable of the participants aged from 18 to 29 years were lower in both
stimuli groups combined in comparison to the participants aged from 30 to 59 years. The main
effects of the difference in the age groups of the participants were that the participants aged

between 30 and 59 years had higher trust in climate scientists, were more accepting that climate
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change is anthropogenic, had a higher perception of both the scientific consensus and the human
influence on climate change and were influenced more by the scientific consensus. The
interactions between the difference in the sex of the participants and the study’s stimuli were that
the inoculation-only stimulus was only effective for the participants aged between 18 and 29 years
in neutralizing the misinformation effect regarding the Anthropogenic Climate Change
Acceptance dependent variable. Also, the inoculation-only stimulus was only effective for those
aged between 30 and 59 years in increasing the perception of the human influence on climate
change while the inoculation + misinformation stimulus was only effective for those aged
between 30 and 59 years in increasing the perception of the human influence on climate change.
The results of this study also showed that older adults have higher concerns about the
environment than younger ones for the Egyptian sample who participated in this research. This
contradicts a recent analysis conducted by Reinhart (2018) which showed that younger
Americans have more concerns about the environment than older adults (Reinhart, 2018). This
difference in results might be due to the unequal distribution of the number of participants in this
study among different age groups.

Additionally, it was found from Table 4 and Table 7 that the difference between the age groups
of the participants had a significant main effect on the “Overall” independently from the
difference in the study’s stimuli. It was found from Table 4 and Table 11 that the difference
between the age groups of the participants had a significant main effect on the “Overall” between
the control group and the inoculation + misinformation stimulus group independently from the
difference in the study’s stimuli. Also, it was found that the value of the “Overall” of the
participants aged from 18 to 29 years was lower in both stimuli groups combined in comparison
to the participants aged from 30 to 59 years. It was found from Table 4 and Table 13 that the
difference between the age groups of the participants had a significant main effect on the
“Overall” between the misinformation stimulus group and the inoculation + misinformation
stimulus group independently from the difference in the study’s stimuli. Also, it was found that
the value of the “Overall” of the participants aged from 18 to 29 years was lower in both stimuli
groups combined in comparison to the participants aged from 30 to 59 years. It was found from
Table 4 and Table 14 that the difference between the age groups of the participants had a
significant main effect on the “Overall” between the inoculation stimulus group and the

inoculation + misinformation stimulus group independently from the difference in the study’s
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stimuli. Also, it was found that the value of the “Overall” of the participants aged from 18 to 29
years was lower in both stimuli groups combined in comparison to the participants aged from 30
to 59 years. It was found from Table 4 and Table 11 that the difference between the control and
the inoculation + misinformation stimulus and the difference between the age groups of the
participants had a significant interaction on the “Overall”. Also, it was found that the value of the
“Overall” of the participants aged from 18 to 29 years in the inoculation + misinformation
stimulus group decreased in comparison to their control group while it increased for the

participants aged from 30 to 59 years.

The analyses of the main effects of the difference in the education levels of the participants and
its interactions with the study’s different stimuli showed some significant results. It was found
from Table 5 and Table 9 that the difference between the education levels of the participants had
a significant main effect on the Trust in Climate Scientists dependent variable between the
misinformation stimulus group and the control group independently from the difference in the
study’s stimuli. Also, it was found that the mean values of the Trust in Climate Scientists
dependent variable of the high school diploma participants were lower in both stimuli groups
combined in comparison to the Bachelor's degree, Master’s degree, or Ph.D. participants. It was
found from Table 5 and Table 11 that the difference between the inoculation + misinformation
stimulus and the control group and the difference between the education level of the participants
had a significant interaction on the Perceived Human Influence dependent variable. Also, it was
found that the mean value of the Perceived Human Influence dependent variable of the high
school diploma participants in the inoculation + misinformation stimulus group increased in
comparison to their control group while it decreased for the Bachelor's degree, Master’s degree,
or Ph.D. participants. This shows that the inoculation + misinformation stimulus was only
effective for the high school diploma participants in increasing the perception of the human
influence on climate change. The main effects of the difference in the education level of the
participants were that the Bachelor's degree, Master’s degree, or Ph.D. participants had a higher
level of trust in the climate scientists. The interactions between the difference in the education
level of the participants and the study’s stimuli were that the inoculation + misinformation
stimulus was effective in increasing the perception of the human influence on climate change for

the high school participants only. The results of this study showed that higher education level
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contributes to higher trust in climate change scientists. This is in line with previous research
which showed that education correlates with climate change beliefs (Czarnek et al., 2021).

Additionally, it was found from Table 5 and Table 11 that the difference between the control and
the inoculation + misinformation stimulus and the difference between the education level of the
participants had a significant interaction on the “Overall”. Also, it was found that the value of the
“Overall” of the high school diploma participants in the inoculation + misinformation stimulus
group increased in comparison to their control group while it decreased for the Bachelor's degree,

Master’s degree, or Ph.D. participants.

The analyses of the main effects of the difference in the educational backgrounds of the
participants and their interactions with the study’s different stimuli showed some significant
results. It was found from Table 6 and Table 10 that the difference between the educational
backgrounds of the participants had a significant main effect on the Trust in Climate Scientists
dependent variable between the inoculation stimulus and the control group independently from
the difference in the study’s stimuli. Also, it was found that the mean values of the Trust in
Climate Scientists dependent variable of the participants who have a Science and Technology
background were lower in both stimuli groups combined in comparison to the participants who
have a Social Sciences background. It was found from Table 6 and Table 14 that the difference
between the educational backgrounds of the participants had a significant main effect on the
Trust in Climate Scientists dependent variable between the inoculation stimulus group and the
inoculation + misinformation stimulus group independently from the difference in the study’s
stimuli. Also, it was found that the mean values of the Trust in Climate Scientists dependent
variable of the participants who have a Science and Technology background were lower in both
stimuli groups combined in comparison to the participants who have a Social Sciences
background. It was found from Table 6 and Table 12 that the difference between the inoculation
stimulus and the misinformation stimulus and the difference between the educational
backgrounds of the participants had a significant interaction on the Trust in Climate Scientists
dependent variable. Also, it was found that the mean value of the Trust in Climate Scientists
dependent variable of the participants who have a Social Sciences background in the inoculation
stimulus group increased in comparison to their misinformation stimulus group while it

decreased for participants who have a Science and Technology background. This shows that the
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inoculation-only stimulus was only effective for the participants who have a Social Sciences
background in neutralizing the misinformation effect regarding the Trust in Climate Scientists
dependent variable. It was found from Table 6 and Table 7 that the difference between the
educational backgrounds of the participants had a significant main effect on the Anthropogenic
Climate Change Acceptance dependent variable independently from the effects of the study’s
stimuli. Also, it was found that the aggregated mean value of the Anthropogenic Climate Change
Acceptance dependent variable of the participants who have a Science and Technology
background was lower than that of the participants who have a Social Sciences background. This
shows that participants who have a Social Sciences background had higher acceptance that
climate change is anthropogenic than the participants who have a Science and Technology
background. It was found from Table 6 and Table 10 that the difference between the educational
backgrounds of the participants had a significant main effect on the Anthropogenic Climate
Change Acceptance dependent variable between the inoculation stimulus group and the control
group independently from the difference in the study’s stimuli. Also, it was found that the mean
values of the Anthropogenic Climate Change Acceptance dependent variable of the participants
who have a Science and Technology background were lower in both stimuli groups combined in
comparison to the participants who have a Social Sciences background. It was found from Table
6 and Table 9 that the difference between the educational backgrounds of the participants had a
significant main effect on the Anthropogenic Climate Change Acceptance dependent variable
between the misinformation stimulus and the control group independently from the difference
in the study’s stimuli. Also, it was found that the mean values of the Anthropogenic Climate
Change Acceptance dependent variable of the participants who have a Science and Technology
background were lower in both stimuli groups combined in comparison to the participants who
have a Social Sciences background. It was found from Table 6 and Table 11 that the difference
between the educational backgrounds of the participants had a significant main effect on the
Anthropogenic Climate Change Acceptance dependent variable between the inoculation +
misinformation stimulus and the control group independently from the difference in the study’s
stimuli. Also, it was found that the mean values of the Anthropogenic Climate Change
Acceptance dependent variable of the participants who have a Science and Technology
background were lower in both stimuli groups combined in comparison to the participants who

have a Social Sciences background. It was found from Table 6 and Table 12 that the difference
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between the educational backgrounds of the participants had a significant main effect on the
Anthropogenic Climate Change Acceptance dependent variable between the inoculation
stimulus group and the misinformation stimulus group independently from the difference in the
study’s stimuli. Also, it was found that the mean values of the Anthropogenic Climate Change
Acceptance dependent variable of the participants who have a Science and Technology
background were lower in both stimuli groups combined in comparison to the participants who
have a Social Sciences background. It was found from Table 6 and Table 14 that the difference
between the educational backgrounds of the participants had a significant main effect on the
Anthropogenic Climate Change Acceptance dependent variable between the inoculation
stimulus group and the inoculation + misinformation stimulus group independently from the
difference in the study’s stimuli. Also, it was found that the mean values of the Anthropogenic
Climate Change Acceptance dependent variable of the participants who have a Science and
Technology background were lower in both stimuli groups combined in comparison to the
participants who have a Social Sciences background. It was found from Table 6 and Table 10 that
the difference between the inoculation stimulus and the control group and the difference between
the educational backgrounds of the participants had a significant interaction on the Perceived
Human Influence dependent variable. Also, it was found that the mean value of the Perceived
Human Influence dependent variable of the participants who have a Social Sciences background
in the inoculation stimulus group increased in comparison to their control group while it
decreased for participants who have a Science and Technology background. This shows that the
inoculation-only stimulus was only effective for the participants who have a Social Sciences
background in increasing the perception of the human influence on climate change. It was found
from Table 6 and Table 12 that the difference between the inoculation stimulus and the
misinformation stimulus and the difference between the educational backgrounds of the
participants had a significant interaction on the Perceived Human Influence dependent variable.
Also, it was found that the mean value of the Perceived Human Influence dependent variable of
the participants who have a Social Sciences background in the inoculation stimulus group
increased in comparison to their misinformation stimulus group while it decreased for
participants who have a Science and Technology background. This shows that the inoculation-
only stimulus was only effective for the participants who have a Social Sciences background in

neutralizing the misinformation effect regarding the Perceived Human Influence dependent
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variable. It was found from Table 6 and Table 14 that the difference between the inoculation
stimulus and the inoculation + misinformation stimulus and the difference between the
educational backgrounds of the participants had a significant interaction on the Perceived
Human Influence dependent variable. Also, it was found that the mean value of the Perceived
Human Influence dependent variable of the participants who have a Social Sciences background
in the inoculation stimulus group increased in comparison to their inoculation + misinformation
stimulus group while it decreased for participants who have a Science and Technology
background. This shows that the inoculation + misinformation stimulus was only effective for
the participants who have a Science and Technology background in increasing the perception of
the human influence on climate change. It was found from Table 6 and Table 7 that the difference
between the educational backgrounds of the participants had a significant main effect on the
Climate Change Importance dependent variable independently from the effects of the study’s
stimuli. Also, it was found that the aggregated mean value of the Climate Change Importance
dependent variable of the participants who have a Science and Technology background was
higher than that of the participants who have a Social Sciences background. This shows that the
participants who have a Science and Technology background considered climate change as an
important topic more than the participants who have a Social Sciences background. It was found
from Table 6 and Table 10 that the difference between the educational backgrounds of the
participants had a significant main effect on the Climate Change Importance dependent variable
between the inoculation stimulus and the control group independently from the difference in the
study’s stimuli. Also, it was found that the mean values of the Climate Change Importance
dependent variable of the participants who have a Science and Technology background were
higher in both stimuli groups combined in comparison to the participants who have a Social
Sciences background. It was found from Table 6 and Table 9 that the difference between the
educational backgrounds of the participants had a significant main effect on the Climate Change
Importance dependent variable between the misinformation stimulus group and the control
group independently from the difference in the study’s stimuli. Also, it was found that the mean
values of the Climate Change Importance dependent variable of the participants who have a
Science and Technology background were higher in both stimuli groups combined in comparison
to the participants who have a Social Sciences background. It was found from Table 6 and Table

12 that the difference between the educational backgrounds of the participants had a significant
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main effect on the Climate Change Importance dependent variable between the inoculation
stimulus group and the misinformation stimulus group independently from the difference in the
study’s stimuli. Also, it was found that the mean values of the Climate Change Importance
dependent variable of the participants who have a Science and Technology background were
higher in both stimuli groups combined in comparison to the participants who have a Social
Sciences background. It was found from Table 6 and Table 13 that the difference between the
educational backgrounds of the participants had a significant main effect on the Climate Change
Importance dependent variable between the misinformation stimulus group and the inoculation
+ misinformation stimulus group independently from the difference in the study’s stimuli. Also,
it was found that the mean values of the Climate Change Importance dependent variable of the
participants who have a Science and Technology background were higher in both stimuli groups
combined in comparison to the participants who have a Social Sciences background. It was found
from Table 6 and Table 7 that the difference between the study’s stimuli and the difference
between the educational backgrounds of the participants had a significant interaction on the
Climate Change Importance dependent variable. It was found from Table 6 and Table 11 that the
difference between the inoculation + misinformation stimulus and the control group and the
difference between the educational backgrounds of the participants had a significant interaction
on the Climate Change Importance dependent variable. Also, it was found that the mean value
of the Climate Change Importance dependent variable of the participants who have a Social
Sciences background in the inoculation + misinformation stimulus group increased in
comparison to their control group while it decreased for participants who have a Science and
Technology background. This shows that the inoculation + misinformation stimulus was only
effective for the participants who have a Social Sciences background in increasing the climate
change importance. It was found from Table 6 and Table 12 that the difference between the
inoculation stimulus and the misinformation stimulus and the difference between the educational
backgrounds of the participants had a significant interaction on the Climate Change Importance
dependent variable. Also, it was found that the mean value of the Climate Change Importance
dependent variable of the participants who have a Social Sciences background in the inoculation
stimulus group increased in comparison to their misinformation stimulus group while it
decreased for participants who have a Science and Technology background. This shows that the

inoculation-only stimulus was only effective for the participants who have a Social Sciences
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background in neutralizing the misinformation effect regarding the Climate Change Importance
dependent variable. It was found from Table 6 and Table 13 that the difference between the
misinformation stimulus and the inoculation + misinformation stimulus and the difference
between the educational backgrounds of the participants had a significant interaction on the
Climate Change Importance dependent variable. Also, it was found that the mean value of the
Climate Change Importance dependent variable of the participants who have a Social Sciences
background in the misinformation stimulus group decreased in comparison to their inoculation
+ misinformation stimulus group while it increased for participants who have a Science and
Technology background. This shows that the inoculation + misinformation stimulus was only
effective for the participants who have a Social Sciences background in neutralizing the
misinformation effect regarding the Climate Change Importance dependent variable. It was
found from Table 6 and Table 11 that the difference between the educational backgrounds of the
participants had a significant main effect on the Scientific Consensus Influence dependent
variable between the inoculation + misinformation stimulus group and the control group
independently from the difference in the study’s stimuli. Also, it was found that the mean values
of the Scientific Consensus Influence dependent variable of the participants who have a Science
and Technology background were lower in both stimuli groups combined in comparison to the
participants who have a Social Sciences background. It was found from Table 6 and Table 7 that
the difference between the study’s stimuli and the difference between the educational
backgrounds of the participants had a significant interaction on the Scientific Consensus
Influence dependent variable. It was found from Table 6 and Table 9 that the difference between
the misinformation stimulus and the control group and the difference between the educational
backgrounds of the participants had a significant interaction on the Scientific Consensus
Influence dependent variable. Also, it was found that the mean value of the Scientific Consensus
Influence dependent variable of the participants who have a Social Sciences background in the
misinformation stimulus group decreased in comparison to their control group while it increased
for participants who have a Science and Technology background. This shows that the
misinformation-only stimulus was only effective for the participants who have a Social Sciences
background in decreasing the influence of the scientific consensus. It was found from Table 6 and
Table 13 that the difference between the misinformation stimulus and the inoculation +

misinformation stimulus and the difference between the educational backgrounds of the
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participants had a significant interaction on the Scientific Consensus Influence dependent
variable. Also, it was found that the mean value of the Scientific Consensus Influence dependent
variable of the participants who have a Social Sciences background in the misinformation
stimulus group decreased in comparison to their inoculation + misinformation stimulus group
while it increased for participants who have a Science and Technology background. This shows
that the inoculation + misinformation stimulus was only effective for the participants who have
a Social Sciences background in neutralizing the misinformation effect regarding the Scientific
Consensus Influence dependent variable. The main effects of the difference in the educational
backgrounds of the participants were that the participants who have a Social Sciences background
had a higher level of trust in climate scientists, a higher acceptance of climate change being
anthropogenic, and were more influenced by the scientific consensus while the participants who
have a Science and Technology background had more interest in climate change as an important
topic. The interactions between the difference in the educational backgrounds of the participants
and the study’s stimuli were that the inoculation-only stimulus was only effective for the
participants who have a Social Sciences background in neutralizing the misinformation effect
regarding the Trust in Climate Scientists dependent variable. Also, the inoculation-only stimulus
was only effective for the participants who have a Social Sciences background in neutralizing the
misinformation effect regarding the Perceived Human Influence dependent variable and in
increasing the perception of the human influence on climate change. Additionally, the inoculation
+ misinformation stimulus was only effective for the participants who have a Science and
Technology background in increasing the perception of the human influence on climate change.
Moreover, the inoculation-only stimulus was only effective for the participants who have a Social
Sciences background in neutralizing the misinformation effect regarding the Climate Change
Importance dependent variable. Also, the inoculation + misinformation stimulus was only
effective for the participants who have a Social Sciences background in neutralizing the
misinformation effect regarding the Climate Change Importance dependent variable and in
increasing the climate change importance. Furthermore, the misinformation-only stimulus was
only effective for the participants who have a Social Sciences background in decreasing the
influence of the scientific consensus. Also, the inoculation + misinformation stimulus was only
effective for the participants who have a Social Sciences background in neutralizing the

misinformation effect regarding the Scientific Consensus Influence dependent variable.
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Additionally, it was found from Table 6 and Table 12 that the difference between the inoculation
stimulus and the misinformation stimulus and the difference between the educational
background of the participants had a significant interaction on the “Overall”. Also, it was found
that the value of the “Overall” of the participants who have a Social Sciences background in the
inoculation stimulus group increased in comparison to their misinformation stimulus group

while it decreased for the participants who have a Science and Technology background.

A limitation of this research is the usage of a quite simple manual randomization technique which
did not accommodate for ensuring that each stratum of the demographic variables of the
participants had an equal number of subjects. The technique only ensured having an equal
number of subjects in each study stimulus group. An electronic randomization technique for
randomization that would take into consideration the different strata of the demographic
variables would enhance future research. The participants of this study were all well-educated
individuals who are either studying or working at the American University in Cairo. Further

research that would include a broader sample could provide more generalizable results.
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Chapter 5

Conclusion and future work

The misinformation about climate change can undermine the public perception of the scientific
consensus. However, inoculation can play a role in protecting individuals against the negative
effects of misinformation. The demographic differences between individuals have interactions
with misinformation about climate change. These demographic differences also play a role in the
extent of effectiveness of inoculation’s effect on neutralizing misinformation. The results of this
study could assist in formulating health policy recommendations regarding using the inoculation
technique in the climate change communication context. Using inoculation for climate change
communication would have positive effects on male audiences. It would also have a positive
effect on individuals with high school diplomas. Additionally, it would have a positive effect on
individuals who have social sciences background. Therefore, the consideration of using
inoculation in climate change communication along with the existing raising awareness
techniques would have an additional public health benefit. A future research study to study the
effect of inoculation on neutralizing misinformation could be conducted with the addition of a
follow-up survey that would be filled out by the participants one week or two weeks later after

exposure to test the effect of inoculation after some time has passed.
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Appendices

Appendix A: Inoculation stimulus (Cook et al., 2017; Schmid-Petri & Biirger, 2022):
Promoting “fake experts” to manufacture doubt about science.

The profits of the tobacco industry were threatened in the 1970s by the scientific evidence linking
smoking with lung cancer. Similarly, scientific evidence linking fossil fuel emissions with global
warming threatens the profits of the fossil fuel industry.

In these cases, a common tactic for industry groups and
organisations is to manufacture doubt about the science through
the promotion of “fake experts”. Fake experts are spokespeople
who convey the impression of expertise in a given area without
possessing actual relevant experience.

The tobacco industry, in particular, has used fake experts to

make the consequences of smoking appear in a better light. The

20,679 Physicians
say ..
"“LUCKIES

are less critating

very same strategy is now widely adopted in the climate change
arena to convey the impression that climate scientists are still

debating human-caused global warming.

_Its toasted’

However, the cited “experts” actually consist of tens of EEEESIES

thousands of non-experts whose area of expertise is in some domain other than climate change.
Drawing upon non-expert opinion on a complex topic such as climate change is equivalent to

asking a dentist to perform heart surgery. A white coat alone does not make a heart surgeon.
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Appendix B: Misinformation stimulus (CLINTEL, 2022; Cook et al., 2017; Schmid-Petri &
Biirger, 2022):
The Global Warming Petition Project

The following text was excerpted from the Global Warming Petition Project website, run by the
Oregon Institute for Science & Medicine.

“31,487 American scientists have signed this petition, including 9,029 with PhDs.”

Petition

We urge the United States government 1o reject the global warming agreement that was writien in Kyoto, Japan
in December, 1997, and any other similar proposals. The proposed limits on greenhouse gases would hamm the
environment, hinder the advance of science and technology, and damage the health and welfare of mankind

There is no conv incing scientific evidence that human release of carbon dioxide, methane, or other greenhouse
gases is causing or will, in the foreseeable future, cause catastrophic heating of the Earth’s atmosphere and
disruption of the Earth’s climate. Morcover, there is substantial scientific evidence that increases in atmospheric
carbon dioxide produce many beneficial effects upon the natural plant and animal environments of the Earth

L] X Please send more petition cards for me to distribute
Please sign here

My academic degreeis BS.03 MS. 0 PhD.JY in the field of

The purpose of the Petition Project is to demonstrate that the claim of “settled science” and an
overwhelming “consensus” in favor of the hypothesis of human-caused global warming and
consequent climatological damage is wrong. No such consensus or settled science exists. As
indicated by the petition text, a very large number of American scientists reject this hypothesis.
It is evident that 31,487 Americans with university degrees in science - including 9,029 PhDs, are
not "a few." Moreover, from the clear and strong petition statement that they have signed, it is
evident that these 31,487 American scientists are not “skeptics.”

The human-caused global warming hypothesis is without scientific validity and government
action on the basis of this hypothesis are unnecessary and counterproductive. Government

regulation would damage both human prosperity and the natural environment of the Earth.
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The World Climate Declaration
On 27 June 2022, the “World Climate Declaration” stating that there is no climate emergency was

signed by 1,107 scientists and professionals from 40 countries.

The declaration stated the following:

Climate science should be less political, while climate policies should be more scientific. Scientists

should openly address uncertainties and exaggerations in their predictions of global warming,

while politicians should dispassionately count the real costs as well as the imagined benefits of

their policy measures

Natural as well as anthropogenic factors cause warming
Warming is far slower than predicted

Climate policy relies on inadequate models

CO2 is plant food, the basis of all life on Earth

Global warming has not increased natural disasters

Climate policy must respect scientific and economic realities

To believe the outcome of a climate model is to believe what the model makers have put in. This

is precisely the problem of today’s climate discussion to which climate models are central.

Climate science has degenerated into a discussion based on beliefs, not on sound self-critical

science. Should not we free ourselves from the naive belief in immature climate models?
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Appendix C: Survey Questions
Demographics questions:
1. Please specify your sex:
O Female

O Male

2. Please specify your age group:
[J 18 to 29 years
0130 to 44 years
[1 45 to 59 years
01 60 to 74 years

3. Please specify whether you are Egyptian or not:
O Egyptian
0 Non-Egyptian

4. Please specify your education level:
O High school diploma
O Bachelor's degree
O Master’s degree
O Ph.D.
O Other, please specify:

5. Please specify your educational background:
O Social Sciences
O Life Sciences
O Engineering/ Architecture
O Other, please specify:
Attention filter questions (Cook et al., 2017; Schmid-Petri & Burger, 2022):
6. What strategy is used to manufacture doubt about a scientific consensus?
[ Street protests
O Fake experts
O Flash mobs
O Nothing
O Physical violence

7. What was the topic of the article on the previous page?
01 Cancer treatment
[ Astronomy
O Climate change
0 Neuroscience
O Ancient history
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Trust in Climate Scientists (Cook et al., 2017):
8. DPlease specify how strongly you trust climate scientists
(5-item Likert scale from Strongly Disagree to Strongly Agree)

Strongly trongly
Disagree | (2) ©)) 4) Agree
1) ©)

limate scientists can be depended upon
to help increase our understanding of
what's happening to our climate.

esearch that challenges the mainstream
point of view is given honest treatment
by the scientific community.

he process by which scientific papers are
peer-reviewed and published is reliable.

limate scientists are sincere in their
research into climate.

trust the things that scientists say about
climate change.

Anthropogenic Climate Change Acceptance (Cook et al., 2017):
9. Please specify how strongly you accept that climate change is caused by humans:

(5-item Likert scale from Strongly Disagree to Strongly Agree)

Strongly btrongly
Disagree | (2) ©)) 4) Agree
(1) ()

he climate is always changing and what
we are currently observing is just
natural fluctuation.

fost of the warming over the last 50 years
is due to the increase in greenhouse gas
concentrations.

he burning of fossil fuels over the last 50
years has caused serious damage to the
planet’s climate.

[uman carbon dioxide emissions cause
climate change.

[umans are too insignificant to have an
appreciable impact on global
temperature.
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Perceived Scientific Consensus (Cook et al., 2017):
10. How many climate experts agree that the global warming we are witnessing is a direct

consequence of the burning of fossil fuels by humans?
1 Less than 5%

[0 Between 5% to 10%

[0 Between 10% to 30%

0 Between 30% to 50%

[0 Between 50% to 70%

[0 Between 70% to 90%

0 Between 90% to 95%

[0 More than 95%

Perceived Human Influence (Buechner, 2022; Cook et al., 2017; Schmid-Petri & Biirger, 2022;
State Information Service, 2022):
11. Please estimate the contribution from human carbon dioxide emissions to cause each

event:
(from 0% to 100%)

vent stimated percentage

1crease in atmospheric temperature of 0.8 degrees Celsius since
1880

rcrease of global sea level of 20 cm since 1880

oubling of weather-related natural disasters over the last 30
years

he floods in Pakistan in June 2022

he heat wave in Egypt in August 2022

Scientific Consensus Influence:
12. To what extent do you think the information about scientific consensus would influence:

lot
influenced
at all

ittle bme foderate |onsiderable
influence | influence | influence | influence

ourself

our closet friend

fembers of your family

nhabitants of the same
governorate

ither people in general

Climate Change Importance:
13. How strongly are you interested in the topic of climate change?

very strong
interest

D

lot
interested ) )

T
~"
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at all

1)

hterest in climate change

14. How important do you personally consider the issue of climate change to be?

lot ery
important ?) b) 3) Important
atall 5)
1)

[ow important do you
personally consider the issue
of climate change to be?

Support for the efforts of climate mitigation and adaptation (Ministry of Environment of Egypt,
2022):
15. Please specify how strongly you agree with each of the following projects:

Strongly btrongly
Disagree | (2) 3) 4) Agree
1) ()

onverting the street lighting systems to
LED (Light-emitting diode) lighting
systems which are more efficient.

roducing electricity from waste instead
of dumping or burning it.

ublic transportation by electric buses and
public bicycle-sharing systems.

sing solar energy in industrial facilities
for electricity generation and heating
water.

reatment of wastewater by disinfection
and chlorination to be used for
irrigation.

ompensating the lower yield of the open
sea by establishing aquaculture
systems.

rotecting fisheries by the rehabilitation of
the northern lakes to enhance
harvesting of fish.

rotecting the coastal zone from the rise of
sea level due to climate change by
trapping sand to form a dune system.
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Appendix D: Debriefing text (Cook et al., 2017; Euronews, 2022):
Tens of Thousands of “Fake Experts”: Putting the Global Warming Petition Project in proper context

An earlier page in this survey presented information taken from the Global Warming Petition
Project website. This information is highly misleading, designed to manufacture doubt about the
scientific consensus that humans are causing global warming.

The scientific consensus on climate change is robust, manifesting in a number of different ways.
A strengthening consensus is found in published peer-reviewed research. There is a consensus
among the world’s most prestigious scientific organizations with statements issued by National
Academies of Science in 78 countries. There is a consensus among the climate science community
with 97% agreement among actively publishing climate scientists.

Given such agreement among an overwhelming majority of climate scientists, a common way to
portray a false picture of a divided scientific community is to promote scientists with supposedly
impressive credentials who actually possess scant expertise in climate science.

The most prominent example of this “fake experts” strategy is the Petition Project, first published
in 2008 by the Oregon Institute of Science and Medicine. This petition lists over 31,000 scientists
who dispute that human activity is disrupting our climate.

With 97% consensus among climate scientists, how is it over 31,000 scientists disagree with the
consensus? This is because around 99.9% of the signatories on the Petition Project are not climate
scientists. Anyone with a Bachelor of Science or higher can be listed. The list includes graduates
of computer science, mechanical engineering, zoology and other fields unrelated to climate
science.

The survey also demonstrates a lack of quality control. Characters from the television show
M*A*S*H and members of the Spice Girls pop band have been added to the list. In response to
this, the Oregon Institute of Science & Medicine commented that there was no way of filtering
out fake names from their survey.

Given the lack of climate expertise, the Petition Project is a transparent ploy to foster the
impression of ongoing debate on the basic fact of human-caused global warming, among the
climate science community where none exists.

Hundreds of “Fake Experts”: Putting the World Climate Declaration in proper context

As for the “World Climate Declaration”, none of those who signed the documents were climate
scientists. Additionally, a retired geophysicist who used to work for an oil giant company, and

another person who is a journalist are both the leading persons of this document.
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