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Abstract 

Public beliefs about climate change do not align with the consensus among scientists 

(Cook & Lewandowsky, 2016). One of the reasons this may occur is that individuals 

with more conservative worldviews can become less accepting of facts about climate 

change as scientific literacy increases (Kahan et al., 2012). The present study 

extended on previous research by Drummond, Palmer, and Sauer (2016) to 

investigate whether positive attitudes towards science, specifically Endorsement of 

Scientific Inquiry (ESI), help individuals to evaluate information more accurately. It 

was hypothesised that higher levels of ESI would be associated with increases in the 

difference in ratings for pro-environmental policies that were supported by stronger 

or weaker evidence, and these effects would be independent of worldview. A total of 

503 participants (265 female; aged 18 to 69 years, M = 34.30, SD = 12.17) rated 

support for 16 pro-environmental policies, and were measured on ESI (Drummond et 

al., 2016), scientific literacy (Drummond et al., 2016), and worldview (Kahan et al., 

2012). The hypothesis was supported, such that as ESI increased, the difference in 

ratings for weak and strong evidence policies also increased, and this was 

independent of worldview, b = -0.78 [-0.97, -0.60], t(501) = -8.28, p < .001. Unlike 

ESI, the moderating effect of scientific literacy was influenced by worldview. The 

findings offered support for the view that individuals with higher ESI may have an 

improved ability to discern and reason with scientific information. This suggests 

public support for pro-environmental policies may be expedited through strategies to 

increase ESI.  
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Individuals encounter, and are required to process, vast amounts of information 

daily. Whilst it would be rational to presume information given to a group of 

individuals would result in similar reasoning outcomes, this does not always occur 

(Cook & Lewandowsky, 2016). In fact, the influence of factors such as religious 

beliefs, political persuasions, or views about how society should operate, can result 

in one person believing a piece of information more, and another believing it less 

(Cook & Lewandowsky, 2016; Kahan et al., 2012; Kunda, 1990). When it comes to 

important issues of science, such as climate change, the success of government 

policy requires public support. However, in order to receive support, the public must 

believe the policy is necessary. As such, it is crucial for people to be able to reason 

accurately with scientific information and make decisions consistent with evidence 

(Drummond, Palmer, & Sauer, 2016). To this end, identifying strategies to overcome 

the influence of prior beliefs to enable accurate reasoning may be critical in securing 

public support for pro-environmental policies (Drummond et al., 2016).  

Climate change and belief polarisation 

It is estimated that 97% or more of the scientific community agree that 

anthropogenic (human-caused) climate change (ACC) is occurring, and rapid, far-

reaching action is required to mitigate potentially disastrous and irreversible effects 

(Cook et al., 2013; Cook et al., 2016; International Panel on Climate Change [IPCC], 

2018; Kerr & Wilson, 2018; World Health Organization, 2018). Scientific consensus 

estimates are based on peer-reviewed literature and developed in consultation with 

the scientific community (Cook et al., 2016). A review of 11,944 climate research 

publications concluded the consensus estimate is robust (Cook et al., 2016), although 

the precise rate is subject to some debate (Tol, 2016). Nevertheless, the vast majority 

of scientists agree ACC is occurring (Cook et al., 2013; Cook et al., 2016; IPCC, 
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2018; Kerr & Wilson, 2018). However, despite broad communication of the 

scientific consensus, public beliefs about ACC misalign with scientific opinion (Kerr 

& Wilson, 2018; Leiserowitz et al., 2018).  

The Centre for Climate Change Communication has been tracking opinions 

on climate change amongst residents of the US since 2008 (Leiserowitz et al., 2018). 

The 2018 report showed only 62% of the 1,114 respondents understood human 

factors were the dominant cause of climate change (Leiserowitz et al., 2018). A 2014 

NZ survey showed approximately 52% of respondents were either undecided or 

disagreed that climate change is happening (Milfont, Wilson, & Sibley, 2017). 

Recent Australian data showed only 47% believed climate change was being caused 

by human factors (Leviston, Price, Malkin, & McCrea, 2014). This presents a critical 

issue: public disagreement exists on an issue about which scientists overwhelmingly 

agree (Cook et al., 2016; Kerr & Wilson, 2018; Leiserowitz et al., 2018). 

This misalignment of public beliefs with scientific information is due in part 

to a concept known as belief polarisation (Cook & Lewandowsky, 2016). Belief 

polarisation is a phenomenon whereby the same information can be received by two 

individuals, but beliefs are updated in different directions (Cook & Lewandowsky, 

2016). Belief polarisation can occur through the influence of prior beliefs when 

reasoning, such as social and political ideologies (Cook & Lewandowsky, 2016). It is 

common with contentious topics, for example climate change, nuclear energy, or 

controversial laws such as the death penalty (Cook & Lewandowsky, 2016). Belief 

polarisation is problematic, because it can lead individuals to both incorrectly reject 

true information, and incorrectly accept false or poor quality information (Cook & 

Lewandowsky, 2016; Swire, Berinsky, Lewandowsky, & Ecker, 2017).  

Belief polarisation has been documented extensively throughout the literature 
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(Cook & Lewandowsky, 2016; Hart & Nisbet, 2012; Lord, Ross, & Lepper, 1979). In 

one study, reading a passage which expressed both support for and opposition against 

the death penalty was associated with the strengthening of prior beliefs in supporters 

and non-supporters of the death penalty alike (Lord et al., 1979). In another study, 

participants received information highlighting the health impacts of climate change, 

then rated their support for government mitigation policy which would reduce the 

effects of climate change but restrict industry (Hart & Nisbet, 2012). Political beliefs 

influenced support, such that Republicans identified more with industry but less with 

victims and showed less support for policies, but the reverse occurred with 

Democrats who showed more support for policies (Hart & Nisbet, 2012). This 

clearly demonstrates beliefs can be highly influenced by factors such as social and 

political views, which can result in differing opinions regarding the perceived 

necessity of policies, and, in turn, support for policies (Hart & Nisbet, 2012). 

According to a Bayesian updating hypothesis, when new information is 

acquired, beliefs should update in line with the new information, and updating should 

occur in the same direction, regardless of the individual’s prior beliefs (Cook & 

Lewandowsky, 2016). This would be considered a rational response (Cook & 

Lewandowsky, 2016). However, belief polarisation demonstrates an irrational 

response, such that despite individuals receiving the same information, subsequent 

beliefs diverge in opposite directions (Cook & Lewandowsky, 2016). Given the rapid 

action required to mitigate the effects of climate change (IPCC, 2018), belief 

polarisation to both factual information and misinformation is highly problematic. It 

is crucial to secure public support for climate mitigation policies, but this cannot be 

achieved if the public does not believe policies are necessary (Drummond et al., 

2016; Motta, 2019). As such, understanding how to overcome belief polarisation on 
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climate change presents an important societal issue (Cook & Lewandowsky, 2016). 

Scientific literacy 

There has been growing interest towards understanding what makes one 

individual accept scientific information that another rejects (Drummond & Fischhoff, 

2017; Drummond et al., 2016; Kahan, Landrum, Carpenter, Helft, & Hall Jamieson, 

2017; Motta, 2018, 2019). Scientific literacy is one factor thought to increase 

acceptance of scientific facts, and some evidence suggests it may play a role (Allum, 

Sturgis, Tabourazi, & Brunton-Smith, 2008; Drummond & Fischhoff, 2017; Kahan 

et al., 2012). The science comprehension thesis (SCT) suggests that public belief in 

climate change is due to a lack of scientific literacy: individuals cannot comprehend 

the information known by scientists or think in the way scientists do to develop 

beliefs that are factually accurate (Kahan et al., 2012). The SCT suggests increasing 

scientific literacy would enhance the public’s ability to discern scientific information 

(Kahan et al., 2012). There is some evidence to support this hypothesis; for example, 

a previous meta-analysis found science was viewed more favourably by those with 

higher levels of scientific literacy, although the size of the correlation was small 

(Allum et al., 2008). This might suggest that acceptance of scientific information is 

an issue of knowledge deficit (Allum et al., 2008). However, causation cannot be 

assumed, so it may be that more positive attitudes about science lead to greater 

scientific literacy.  

Whilst a link between science literacy and acceptance of science may exist, 

the literature demonstrates that, for controversial issues which tend to elicit belief 

polarisation such as climate change, attitudes among some individuals become 

inconsistent with the scientific evidence as scientific literacy increases (Drummond 

& Fischhoff, 2017; Drummond et al., 2016; Kahan et al., 2012, 2017; Motta, 2018, 
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2019). In the case of climate change, higher levels of scientific literacy tend to be 

accompanied by increased belief polarisation along political and worldview lines, 

such that progressives become more accepting of, or concerned about, climate 

change as scientific literacy increases, but conservatives become less accepting or 

concerned (Drummond & Fischhoff, 2017; Drummond et al., 2016; Kahan et al., 

2012, 2017; Motta, 2018).  

Kahan et al. (2012) demonstrated this effect with public perceptions of 

climate change risk among US participants. Kahan and colleagues found that, as 

scientific literacy increased, risk perceptions increased for individuals who endorsed 

more progressive values about the world, but decreased for those who endorsed more 

conservative values (Kahan et al., 2012). Other studies have shown that this effect 

also holds true for general education, with greater levels of educational attainment 

being associated with belief polarisation on a range of topics (e.g., climate change, 

stem cell research; Drummond & Fischhoff, 2017; Hamilton, 2011; McCright, 

Marquart-Pyatt, Shwom, Brechin, & Allen, 2016). These studies show as education 

and knowledge increased, conservatives demonstrated less concern and acceptance 

of climate change, whilst progressives demonstrated more concern.  

If the SCT hypothesis was correct and greater science literacy enables 

accurate reasoning with scientific information, as scientific literacy increases, 

concern and acceptance about climate change should also increase (Kahan et al., 

2012). This hypothesis would also fit with a Bayesian updating hypothesis, which 

suggests that as individuals accumulate information, beliefs update in line with new 

information in the direction of the new evidence (Cook & Lewandowsky, 2016). For 

example, receiving more evidence that ACC is occurring should increase an 

individual’s beliefs in ACC (Cook & Lewandowsky, 2016). However, partisan belief 
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polarisation with increased scientific literacy shows information updating occurs in 

different directions with different individuals (Cook & Lewandowsky, 2016). To 

illustrate this point with the previous example, some individuals may increase their 

beliefs that ACC is occurring, but those with stronger conservative worldviews and 

higher science literacy may decrease their beliefs (see Figure 1). This is contrary to a 

Bayesian pattern and suggests other mechanisms are influencing individuals’ 

judgements when it comes to discerning scientific information (Cook & 

Lewandowsky, 2016; Drummond & Fischhoff, 2017; Drummond et al., 2016; Kahan 

et al., 2012, 2017; Motta, 2018). 

 

 

Figure 1. Higher scientific literacy is associated with increased belief in climate 

change among progressives and reduced beliefs among conservatives. 

 

Mechanisms influencing scientific literacy polarisation  

There are several plausible mechanisms underlying the partisan polarisation 

seen with greater scientific literacy. One plausible explanation is related to a form of 

reasoning termed motivated reasoning (Kunda, 1990). Motivated reasoning  
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proposes that reasoning processes are influenced by motivation, such that individuals 

seek to reason in a manner that is both accurate and appropriate, but also in line with 

directional goals or those which will produce the most desired outcome, such as 

being consistent with existing beliefs (Kunda, 1990). Motivated reasoning theorises 

that individuals are highly motivated to form identity-protective beliefs, with group 

values playing an important role in forming a sense of identity (Kunda, 1990). 

Individuals have a vested interest in ensuring belonging with respective in-groups, 

such as religious or political groups (Kunda, 1990). If individuals form beliefs that 

are incongruent with the values of their groups, this poses a threat to their identity 

and social status (Kunda, 1990). These biased cognitive processes affect all aspects 

of reasoning, including impression, belief and attitude formation; evidence 

evaluation; and decision-making (Kunda, 1990). 

Increased risk perceptions often accompany contentious topics, and a form of 

motivated reasoning, known as cultural cognition theory (CCT), may go further to 

explain the belief polarisation effect for science literacy (DiMaggio, 1997; Kahan & 

Braman, 2006; Kahan, Braman, Monahan, Callahan, & Peters, 2010; Kahan, Jenkins, 

& Braman, 2011). CCT suggests an individual’s worldview, or perceptions about 

how the world should operate and what makes for an ideal society, influence beliefs 

and perceptions of risk (DiMaggio, 1997; Kahan & Braman, 2006; Kahan, Braman, 

Gastil, Slovic, & Mertz, 2007). Individuals with stronger hierarchical-individualist 

worldviews tend to value industry and are more sceptical of environmental risks, 

perceiving potential to restrict commerce (Kahan & Braman, 2006; Kahan et al., 

2011). In contrast, individuals with stronger egalitarian-communitarian worldviews 

tend to value equality and promote shared environmental benefits. They are inclined 

to resent industry for its self-serving, disparate nature, thus see greater danger in 
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environmental risks and support regulation (Kahan & Braman, 2006; Kahan et al., 

2011). A positive or negative affective perception of dangerous activities leads to 

greater salience when activities lead to harm, or averted harm (Kahan et al., 2011). 

The increased significance leads to greater ease of access from memory in the form 

of availability heuristics, which are engaged when individuals make rapid decisions 

(Evans & Stanovich, 2013; Kahan et al., 2011; Stanovich, West, & Toplak, 2011). 

Dual processing theory suggests individuals form judgements and make decisions 

through Type 1 processes, which are fast and intuitive, and Type 2 processes, which 

are slower and more reflective (Evans & Stanovich, 2013; Stanovich et al., 2011). In 

the absence of sufficient levels of detail on a subject such as climate change, 

individuals may rely more heavily on intuitive Type 1 processes without deliberating 

further (Evans & Stanovich, 2013; Stanovich et al., 2011). For contentious topics of 

science such as climate change, partisan polarisation likely occurs due to an over-

reliance on Type 1 reasoning, or ‘lazy’ thinking (Pennycook & Rand, 2018). In the 

case of scientifically literate individuals, it is conceivable that polarisation occurs in 

part due to better knowledge and recall of topics which have been polarising within 

their group, greater confidence in their knowledge, or better skills in defending a 

position (Drummond & Fischhoff, 2017).  

Belief formation, which is more deliberative, is also implicated in CCT, with 

individuals being motivated to form beliefs based on the values of the culture with 

which they identify to avoid cognitive dissonance (Kahan et al., 2011). Cognitive 

dissonance occurs when an individual’s beliefs and actions are in conflict and present 

a threat to self, creating an unpleasant state (Festinger & Carlsmith, 1957). To 

resolve this inconsistency, individuals will either make behavioural changes to align 

with beliefs, or alter beliefs to align with behaviour (Festinger & Carlsmith, 1957). 
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Kahan and colleagues (2010) examined support for outpatient commitment laws 

(OCLs): a controversial public health policy authorising courts to mandate 

psychological treatment. The study found that opinions regarding the efficacy of 

these laws aligned to worldview, such that individuals with a hierarchical-

individualist worldview supported OCLs, where individuals with an egalitarian-

communitarian worldview opposed them (Kahan et al., 2010). As such, when 

individuals make decisions regarding the validity of facts, in the absence of 

feedback, individuals may seek confirmation of a correct decision by assessing 

whether their acceptance or rejection of a fact was consistent with the type of person 

they ‘are’ (Kahan, 2015). 

Belief polarisation is clearly problematic in areas of science where the body 

of scientific evidence should generally elicit the same conclusions across individuals 

(Cook & Lewandowsky, 2016). The literature suggests that acceptance of scientific 

information, particularly controversial information such as climate science, may not 

simply depend on science comprehension (Kahan et al., 2012). In scientifically 

literate individuals, belief polarisation appears to occur due to a conflict between 

using the science for the good of society versus ensuring beliefs about scientific 

evidence are formed to be consistent with like-minded others (Kahan et al., 2012). 

As such, efforts to increase public acceptance of climate science through increasing 

scientific knowledge may be ineffective (Drummond & Fischhoff, 2017; Drummond 

et al., 2016; Kahan et al., 2012).  

CCT suggests that new knowledge tends to be used to support worldview-

consistent attitudes (Cook & Lewandowsky, 2016; Kahan et al., 2011, 2012). This 

compromises public acceptance of factual information, but also has the potential to 

increase acceptance of inaccurate information, as worldview-consistent 
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misinformation is more likely to be believed (Swire et al., 2017). Furthermore, 

attempts to correct misinformation may also result in a worldview backfire effect, 

which occurs when an individual’s beliefs strengthen after receiving information 

contradicting prior beliefs (Cook & Lewandowsky, 2016; Lewandowsky, Ecker, 

Seifert, Schwarz, & Cook, 2012). In a society where individuals are being 

increasingly overwhelmed with misinformation about climate change, and given the 

importance of overcoming these obstacles to secure public policy support, 

identifying strategies to moderate confusion on issues of science and assist 

individuals to accurately evaluate scientific information is critical (Cook, 

Lewandowsky, & Ecker, 2017; Drummond et al., 2016). 

Attitudes towards science  

Recent evidence suggests positive attitudes towards science may inoculate 

against the polarising effects sometimes observed, and lead to increased acceptance 

of scientific facts, support for pro-environmental policies, and support for scientific 

funding (Drummond & Fischhoff, 2017; Drummond et al., 2016; Kahan et al., 2017; 

Motta, 2018, 2019). An important distinction must be made between knowledge of 

scientific information and attitudes towards science. Where scientific literacy implies 

a knowledge of facts, a positive attitude towards science can be present in the 

absence of factual knowledge (Drummond et al., 2016; Kahan et al., 2017). To 

illustrate this distinction, a lack of knowledge about how to undertake a particular 

statistical analysis does not prevent an individual from appreciating the important 

role statistical analysis plays in establishing ideas (Kahan et al., 2017). 

Outlined below are several examples in the literature supporting the view that 

attitudes towards science may protect against belief polarisation. 

Science curiosity reflects a general enjoyment of, and motivation to seek out, 
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scientific information (Kahan et al., 2017). For contentious scientific topics, Kahan 

and colleagues (2017) found that science curiosity appeared to mitigate partisan 

polarisation seen with increasing scientific knowledge. As science curiosity 

increased, participant ratings of the seriousness of controversial societal risks, such 

as global warming and fracking, increased (Kahan et al., 2017). This increase in 

acceptance occurred regardless of whether the individual was progressive or 

conservative (Kahan et al., 2017).  

Trust in science reflects a general confidence in the scientific community 

(Drummond & Fischhoff, 2017). Drummond and Fischhoff (2017) examined beliefs 

across six contentious issues, such as ACC, genetic modification, and 

nanotechnology. The study found that participants with higher levels of education 

and scientific knowledge were more politically polarised on most issues, including 

ACC (Drummond & Fischhoff, 2017). However, there was a positive correlation 

across all six topics between trust in science and acceptance of scientific findings. 

Where greater trust was reported, beliefs were closer aligned to the scientific 

consensus, although this could not be established for ACC due to lack of data 

(Drummond & Fischhoff, 2017).  

Science interest reflects a general interest in topics of science, including 

space exploration and new technological, medical, and scientific discoveries (Motta 

2018, 2019). Motta (2018) found a positive correlation between science interest in 

young adulthood and trust in climate scientists. Science interest was associated with 

a five-to-eight percent increase in trust for science professors, the IPCC, the National 

Aeronautics and Space Administration (NASA), US environmental departments, and 

climate scientists (Motta, 2018). Using longitudinal data, the study also found a 

positive relationship between interest in science in young adulthood and increased 



 

 

13

trust in climate scientists in adulthood, with science interest explaining 29 to 40% of 

trust across the measures indicated previously. Furthermore, whilst political ideology 

influenced the relationship between science comprehension and trust, there was no 

effect of political ideology on the relationship between science interest and trust 

(Motta, 2018). A later study also found that interest in science was positively 

associated with greater support for science funding, and as interest increased over 

time, so did support for funding (Motta, 2019). Science knowledge was also 

positively associated with support for science funding, however increases in science 

knowledge over time did not increase support for funding over time (Motta, 2019). 

Endorsement of scientific inquiry (ESI) reflects an appreciation for science 

as a beneficial way to understand and make decisions about information (Drummond 

et al., 2016). ESI differs to other science attitudes in that it does not assume 

knowledge or an interest in science, merely an appreciation that the scientific method 

is a valuable way to acquire knowledge and reason about information, such as to 

what degree one should support government policy (Drummond et al., 2016). 

Drummond et al. (2016) found that ESI was positively associated with support for 

pro-environmental policies, such that higher levels of ESI were associated with 

greater acceptance of climate change information and support for pro-environmental 

policies, regardless of worldview (Drummond et al., 2016). Furthermore, in a second 

study, increases in ESI were elicited by administering a fact sheet explaining the 

benefits of scientific inquiry. Increases to ESI further increased support for pro-

environmental policies, and this was again independent of worldview (Drummond et 

al., 2016).  

Together, these findings suggest that positive attitudes towards science may 

counteract the effect of social and political views on acceptance of climate science, 
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trust in scientific expertise, and support for funding (Drummond & Fischhoff, 2017; 

Kahan et al., 2017; Motta, 2018, 2019). Furthermore, higher levels of ESI may elicit 

greater support for pro-environmental policies (Drummond et al., 2016). In light of 

the importance of securing support from the community for pro-environmental 

policies to mitigate the effects of climate change, ESI warrants further exploration, 

particularly given the limited research in this area (Drummond et al., 2016). 

Mechanisms underlying ESI 

Whilst there is evidence to suggest a link between greater levels of ESI and 

increased support for pro-environmental policies, little is known about why this 

relationship exists (Drummond et al., 2016). Two plausible possibilities are 

proposed. First, ESI may simply act as a heuristic to accept information appearing to 

have a scientific basis, without careful evaluation to establish elements such as 

quality and source. This might suggest greater reliance on Type 1 processing 

(Drummond et al., 2016; Evans & Stanovich, 2013; Kahneman & Frederick, 2002). 

Alternatively, ESI may help individuals to be more discerning and careful in their 

evaluation of information, such that they reason more accurately. This might suggest 

a greater engagement of Type 2 processing (Drummond et al., 2016; Evans & 

Stanovich, 2013; Kahneman & Frederick, 2002). The increasing volume of 

misinformation available in public domains means it is more vital than ever that 

people can monitor the quality of information and reason accurately (Lewandowsky, 

Ecker, & Cook, 2017). Therefore, if ESI encourages more accurate reasoning, this 

could present a promising means by which to inoculate against misinformation.  

If ESI simply acts as a heuristic that is easier to access than those implicated 

with cultural worldviews, this might explain why worldviews do not appear to 

interact (Drummond et al., 2016; Kahneman & Frederick, 2002). A modern dual-
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process theory of cognition suggests that individuals tend to be cognitive misers, 

relying heavily on rapid thinking (Type 1) which can produce default, intuitive 

responses unless more reflective (Type 2) processes intervene (Evans & Stanovich, 

2013). A greater reliance on Type 1 cognition can lead individuals to trade more 

difficult characteristics, such as complex information, for easier characteristics, such 

as heuristics, when making decisions, in a process known as attribute substitution 

(Kahneman & Frederick, 2002). Attribute substitution proposes that individuals can 

then tend to answer a more difficult question with an easier question (Kahneman & 

Frederick, 2002). If ESI is a heuristic, individuals may substitute the question “To 

what extent do you support this (specific) policy” with “To what extent do you 

support science” (Kahneman & Frederick, 2002). This miserly tendency can lead to 

faulty reasoning and decision-making, such that information appearing to have a 

scientific basis may trigger support, but an evaluation of the accuracy of information 

may not occur (Drummond et al., 2016; Evans & Stanovich, 2013; Kahneman & 

Frederick, 2002).  

Alternatively, ESI might represent a different thinking disposition, such that 

default Type 1 thinking is overridden with more deliberative Type 2 thinking. There 

are several examples of related thinking dispositions which enable individuals to 

think more rationally, such as need for cognition whereby individuals enjoy engaging 

with more effortful thinking (Cacioppo, Petty, Feinstein, & Jarvis, 1996), and 

actively open-minded thinking which reflects a disposition to balance opinions and 

evidence more rationally when reasoning (Stanovich & West, 1997; Toplak, West, & 

Stanovich, 2014). It is possible that ESI operates in a similar manner, such that 

individuals may seek out evidence to support information, thus be more discerning 

and accurate in their reasoning (Drummond et al., 2016; Evans & Stanovich, 2013). 
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As ESI indexes the extent to which one values science as a means to understand and 

accumulate knowledge, there is reason to suggest this may be the case (Drummond et 

al., 2016). The lack of interference from prior beliefs associated with worldviews 

might also suggest greater engagement of Type 2 processes (Pennycook & Rand, 

2018). This in turn may lead to an improved ability to discern information, for 

example, previous research has found that greater analytic thinking was associated 

with an improved ability to discern fake from real news, regardless of whether the 

story aligned to participants’ political beliefs (Pennycook & Rand, 2018). If this 

proposition is correct, individuals with higher levels of ESI would have an improved 

ability to discern between pro-environmental policies that are supported by weak or 

strong scientific evidence (Drummond et al., 2016). This study will aim to 

investigate whether this is the case and further understand the mechanisms 

underlying ESI. 

The present study 

The primary aim of the present study was to answer an important question 

arising from the study by Drummond and colleagues (2016). Whilst the role of ESI 

in enhancing support for pro-environmental policies appeared to be promising, it was 

unclear whether increasing ESI resulted in participants becoming more discerning of 

scientific information contained in pro-environmental policies, or whether they 

simply became more accepting of information appearing to have a scientific basis 

(Drummond et al., 2016). The latter could occur either through the policy being 

based on real but unconvincing scientific evidence, or the spread of misinformation 

about the scientific basis for the policy (e.g., Lewandowsky et al., 2017; Swire et al., 

2017). These are important questions because, in real-world settings, individuals are 

confronted with policies that may appear to have a scientific basis, but the actual 
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ideas may vary broadly in terms of quality (Kahan et al., 2010). Similarly, 

individuals are often confronted with information which may appear to be valid, but 

is incorrect (Swire et al., 2017). As such, it is important for individuals to be able to 

discern between various ideas independently, and judge whether the idea is 

beneficial or not and whether the information is valid or not (Kahan et al., 2010; 

Lewandowsky et al., 2017). 

The present study investigated whether ESI helped individuals evaluate 

information more accurately in the context of rating support for pro-environmental 

policies supported by stronger or weaker evidence. Based on theory and existing 

data, there was reason to expect this to be the case (Drummond & Fischhoff, 2017; 

Drummond et al., 2016; Evans & Stanovich, 2013; Kahan & Braman, 2006; Kahan et 

al., 2010, 2012, 2017; Motta, 2018, 2019; Swire et al., 2017).  

A relationship between ESI and an improved ability to discern scientific 

information was anticipated, such that providing information within the policy item 

to indicate the strength of scientific evidence would lead to better decision-making, 

which would be reflected in the level of support for policies (Drummond et al., 2016; 

Evans & Stanovich, 2013; Kahan, 2011; Lewandowsky, Gignac, & Vaughan, 2012). 

Thus, it was hypothesised that ESI would moderate the relationship between the 

strength of evidence and policy support, such that the difference in support for 

policies accompanied by weak and strong scientific evidence would increase as ESI 

increased. Alternatively, if ESI simply reflects an individual’s tendency to be more 

accepting of scientific information regardless of the quality of information, it was 

expected there would be no significant relationship between ESI and differences in 

support ratings for weak and strong evidence items. 
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Methods 

Design 

 The study used a mixed design to examine whether levels of ESI moderated 

support for pro-environmental policies. Participants rated their agreement with a 

series of pro-environmental policies varying in the strength of scientific evidence 

from Weak to Strong (manipulated within-subjects). Individual difference variables 

of ESI, scientific literacy and worldview were measured.  

Participants 

Following ethics approval (Appendix A), a convenience sample of 503 

participants was recruited for the study through Prolific Academic; an online 

database of over 74,000 global participants (https://www.prolific.co). Participants 

were Australian, US, or UK residents (265 female; aged 18 to 69 years, M = 34.30, 

SD = 12.17). English language abilities were indicated as native speaker (n = 473), 

fluent (n = 28), or intermediate (n = 2). Participants were required to have normal to 

corrected-to-normal vision and were reimbursed GBP1.25 for their time. The number 

of participants was determined based on similar studies measuring attitudes towards 

science where significant effects were observed (Cook & Lewandowsky, 2016; Cook 

et al., 2017; Kahan et al., 2010, 2011, 2012, 2017; Kerr & Wilson, 2018; van der 

Linden, Leiserowitz, Feinberg, & Maibach, 2015). These studies used between 

approximately 350 and 1500 participants. Furthermore, the study on which this 

research extends used a sample of 215 participants across two conditions 

(Drummond et al., 2016). As such, a sample size of approximately 500 participants 

was selected as a reasonable sample to fit within budgetary constraints whilst 

achieving a significant effect should one exist. A total of 503 participants completed 

the study; a further 20 began but were excluded from all analyses due to missing 
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data.  

Materials  

Pro-environmental policies 

Pro-environmental policies were developed to assess participants’ ability to 

evaluate scientific information when reasoning about the degree to which they 

support pro-environmental policies. A process of evaluation and review across four 

raters resulted in a total of 16 policies being developed (Appendix B). Each policy 

was in two parts: information, for example ‘4 in 10 scientists agree that transitioning 

light vehicles from internal combustion engine vehicles to hybrid electric vehicles 

powered by coal would reduce carbon emissions’; and policy, for example ‘Now 

consider a government policy that would provide incentives to businesses to 

transition to hybrid electric vehicles’.  

The information component of the policy was manipulated to reflect either 

low scientific evidentiary strength (Weak) or high scientific evidentiary strength 

(Strong). Two forms of evidence were presented to support the evidentiary strength: 

the level of consensus among scientists or the number of scientific studies supporting 

the findings. This was an exploratory component of the study which examined 

whether individuals differed in their responses to different information they may 

encounter in real-world settings, as there is evidence to suggest a positive 

relationship between scientific consensus information and acceptance of climate 

change (Lewandowsky, Gignac et al., 2012). The current study sought to explore 

whether these effects might carry over to support for pro-environmental policies. 

Furthermore, evidence was either expressed as a percentage, for example ‘23% of 

scientists agree …’, or a number, for example ’15 out of 20 scientific studies 

found …’,  to minimise the impact of differences in mathematical competency. 
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Where numbers were used, these were chosen so that a simple percentage could be 

extrapolated, for example ‘4 in 10 scientists …’. Weak policies were defined by the 

percentage, or equivalent, of scientific consensus or studies supporting the policy 

being in the range of 0-40%; Strong policies were in the range of 60-100% 

consensus/support. Standardised wording was used, with items referring to ‘reducing 

carbon emissions’ or ‘removing carbon dioxide’. 

The policy component varied to reflect either an incentive-style, for example 

‘… a policy that would provide incentives to businesses’ or a mandating-style, for 

example ‘… a policy that would require businesses to …’. The variation sought to 

reflect real-world information and minimise potential framing effects if participants 

were influenced by policies that reflected a more encouraging or more controlling 

intention. This was a second exploratory component of the study. 

Counterbalancing of items occurred in several ways, as follows (Appendix 

C): 

Category of policy: Four policy categories were established: transport; food 

production; land usage; and carbon capture, utilisation, and storage. This was done to 

provide a broad variety of information and control for response bias and prior 

knowledge. Each category consisted of four policies with information relating to the 

category, for example, the food production category included items relating to crop 

and livestock production. 

Strength and type of evidence: Within each policy category, there were two 

Weak and two Strong items. Of these items, one Weak item reflected scientific 

consensus (Consensus) evidence, and the other Weak item reflected scientific study 

(Studies) information. The same occurred for the two Strong items in each category. 

This resulted in two item pairings: Weak Consensus / Strong Consensus and Weak 
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Studies / Strong Studies. The quantitative expression of evidence was 

counterbalanced across pairings. For example, within the food production category, 

Consensus was expressed as a percentage in both the Weak Consensus / Strong 

Consensus items, and Studies were expressed as a number for both the Weak Studies 

/ Strong Studies items. This was also counterbalanced across categories, such that 

Consensus was expressed as a percentage for two categories, and a number for two 

categories, with the same occurring for Studies. Wording of information was also 

counterbalanced where possible across item pairings. 

Style of policy: Each of the 16 policies had an incentive-style and mandating-

style version. Each participant encountered a list of 16 items, half of which were 

incentive-style and half were mandating-style. Items were randomised, such that the 

incentive and mandating version appeared equally often across the study.  

Policy content was developed based on existing information and policy 

recommendations gathered from sources such as the IPCC (2018). Policy 

information was designed to reflect less well-known concepts, such as 

geosequestration, for two reasons. First, to reduce the role of pre-existing knowledge 

about policies, attitudes towards policies, or other prior exposure. Second, to increase 

the plausibility of the evidence strength manipulation, as without prior knowledge, 

individuals would need to reason with the information presented, which would assess 

the primary hypothesis of the study. The strength of evidence was manipulated 

according to fictitious rates, and this was another reason to use less well-known 

concepts so that individuals did not have prior knowledge of this information.  

Support for pro-environmental policies was measured on a scale of from 1 – 

strongly oppose to 10 – strongly support. The total score ranged from 10 to 160. Pilot 

testing showed a suitable variation in responses to justify continuation with the final 
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items, with scores ranging from 1 to 10 for both Weak (M = 4.66, SD = 2.76) and 

Strong (M = 6.74, SD = 2.07) items.  

ESI Scale 

The ESI Scale was adapted from items contained in the Programme for 

International Student Assessment (PISA), which examines student performance on 

science, literacy and mathematics (Drummond et al., 2016; Appendix D). Internal 

reliability for the scale was good,  = 0.79. The scale consisted of eight questions 

designed to measure ESI, and agreement with each item was rated from 1 – strongly 

disagree to 7 – strongly agree, for example ‘The development of early warning 

systems for natural disasters should be based on scientific research’. The total score 

on this scale ranged from 7 to 56.  

Scientific Literacy Scale 

The Scientific Literacy Scale consisted of seven items taken from the 

National Science Board Indicators (National Science Foundation [NSF], 2010) 

designed to measure basic scientific literacy (Appendix E). This scale has been 

widely used in previous research to measure general scientific knowledge (Alum et 

al., 2008) and was used in the study by Drummond and colleagues (2016), thus 

selected for the present study for consistency. Each item required a true or false 

response, for example ‘Antibiotics kill viruses as well as bacteria’. The total score on 

this scale ranged from 0 to 7.  

Cultural Cognition Worldview (CCW) Scales  

The CCW Scales from previous studies (e.g. Kahan et al., 2010; Kahan et al., 

2011; Kahan et al., 2012) were used to measure the extent to which individuals 

prescribed to hierarchical-individualist or egalitarian-communitarian worldviews. 

The scales had high reliability for both individualism-communitarianism (Appendix 
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F),  = .88, and hierarchism-egalitarianism (Appendix G),  = .89 (Kahan et al., 

2010). The scales consisted of six items for hierarchism-egalitarianism, for example 

‘We have gone too far in pushing equal rights in this country’, and six items for 

individualism-communitarianism, for example ‘The government interferes far too 

much in our everyday lives’. Participants indicated their agreement with each 

statement on a scale from 1 – strongly disagree to 6 – strongly agree. The total score 

on each scale ranged from 6 to 36; higher scores indicated greater hierarchical and 

individualist worldviews, where lower scores indicated greater egalitarian and 

communitarian worldviews (Kahan et al., 2012). 

Procedure 

The study was conducted in an online, unsupervised environment via 

LimeSurvey software, and participants were recruited through Prolific Academic 

(total eligible = 35,926). Individuals interested in participating were redirected to the 

study and advised they would be viewing information about climate policies and 

answering questions about that information, as well as answering some brief 

questionnaires about themselves. Informed consent was requested (Appendix H). The 

word ‘pro-environmental’ was deliberately avoided to control for potential response 

bias that may result from individuals perceiving themselves to be ‘pro’ environment 

or ‘anti’ environment. 

The first part of the study involved rating support for policies. Prior to 

beginning, participants were prompted to remove any distractions from their 

environment. They were instructed to read information carefully and answer 

questions honestly. Participants were randomised into one of two sets of 16 

counterbalanced policy items. Each item was presented individually. Information 

was presented first, and participants were asked to tick a box once they had read the 
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information, then the policy component was displayed. Participants were asked to 

rate their support for the policy on a scale of 1 - strongly oppose to 10 - strongly 

support. 

Following completion of the policy component, participants then completed 

the ESI scale (Drummond et al., 2016), Scientific Literacy Scale (NSF, 2010), and 

CCW Scales (Kahan et al., 2012), and demographic information was collected 

(Appendix I). 

Statistical analyses 

All statistical analyses were completed using SPSS Statistics 24 (IBM) with 

the Mediation and Moderation for Repeated Measures (MEMORE) macro (Montoya, 

2019; Montoya & Hayes, 2017; available at https://www.akmontoya.com). 

MEMORE was developed to accommodate two-condition within-subjects 

moderation designs (Montoya, 2019; Montoya & Hayes, 2017) based on the 

PROCESS model (Hayes, 2018). MEMORE calculates moderation based on the 

methods outlined by Judd, Kenny, and McClelland (2001), which involves 

estimating the difference in a repeated-measure outcome variable in each condition 

and the conditional effects of within-subjects or between-subjects moderators 

(Montoya, 2019). All assumptions were met, including linearity, and independence 

and normal distribution of residuals. There were no influential cases biasing results, 

such that Cook’s distance was less than 1 in all instances (Cook & Weisberg, 1982). 

All moderators were mean-centred for interpretability, and 5000 samples were used 

to generate bootstrapped confidence intervals. Analyses were interpreted at an alpha 

level of 0.05. Confidence intervals and effect sizes were considered in the 

interpretation of results, where applicable. 
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Results 

Descriptive statistics 

Descriptive statistics for the policy support ratings for Weak and Strong 

evidence items are reported in Table 1. Descriptive statistics for scores on the ESI 

Scale, Scientific Literacy Scale, and each of the CCW Scales are reported in Table 2.  

 

Table 1 

Means, Standard Deviations, and Confidence Intervals for Policy Support Ratings 

      Score range 

Evidence strength M  SD Minimum Maximum 

Weak evidence 38.03 13.49 8 80 

Strong evidence 58.11 10.39 13 80 

 

 

Table 2 

Summary of Means, Standard Deviations, and Confidence Intervals for Scores on the 

ESI Scale, Scientific Literacy Scale, and Cultural Cognition Worldview Scales 

      Score range 

Scale M  SD Minimum Maximum 

ESI 47.16 6.70 23 56 

Scientific Literacy 5.71 1.19 2 7 

Cultural Cognition Worldview Scale  
   

Individualism-communitarianism 21.13 5.42 6 36 

Hierarchism-egalitarianism 14.32 7.20 6 36 

 

On average, participants were clearly able to discriminate between Weak and Strong 

evidence as indicated by higher mean support for Strong, compared to Weak, items. 

The mean scores for ESI and science literacy (SciLit) were relatively high given the 
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possible range of scores, but (importantly) there was good variability in the scores 

across the sample. 

ESI 

A bootstrapped moderation analysis using MEMORE (Montoya, 2019) was 

used to examine whether ESI moderated the relationship between evidence strength 

(Weak, Strong) and participants’ ratings of support for policy items. This was 

consistent with the idea that higher levels of ESI would be associated with an 

improved ability to evaluate evidence accurately (see Figure 2). 

When ESI was at the mean, there was a significant difference in policy 

support ratings between Weak and Strong items, b = -20.09, bootstrapped 95% CI [-

21.33, -18.85], t(501) = -31.84, p < .001, such that ratings for Weak items were 

expected to be 20 units lower than Strong items at the mean value of ESI. A simple 

moderation model with ESI as the moderator detected a significant effect, such that 

for every one-unit increase in ESI, there was a 0.78 unit increase in the difference in 

ratings for Weak and Strong items, b = -0.78 [-0.97, -0.60], t(501) = -8.28, p < .001. 

The model explained 12% of the difference in scores (r2 = 0.12). 

 

 

Figure 2. A simple moderation model to examine whether ESI moderated the 

relationship between strength of evidence and policy support. 
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The interactions were then probed using a simple slopes analysis and the 

Johnson-Neyman procedure. Both analyses revealed a positive trend, such that as 

ESI increased, the difference between support ratings for Weak and Strong items also 

increased. The lack of overlap in confidence intervals suggests this was a meaningful 

difference. Data is outlined in Table 3. 

To further investigate the moderating role of ESI, the relationship between 

ESI and policy support was examined for each level of Evidence Strength. There was 

a significant negative relationship between ESI and policy support for Weak 

evidence, b = -0.31 [-0.48, -0.13], t(501) = -3.45, p < .001, and a significant positive 

relationship for Strong evidence, b = 0.48 [0.35, 0.60], t(501) = 7.19, p < .001. 

 

Table 3 

Simple Slopes Analysis of the Effect of Evidence Strength on Support at Levels of ESI 

          95% BCa CI 

ESI Effect SE t p LL UL 

-9.16  -12.93 1.07 -12.10 0.000 -15.03 -10.83 

-4.16  -16.84 0.74 -22.67 0.000 -18.30 -15.38 

0.84  -20.74 0.64 -32.62 0.000 -21.99 -19.49 

5.84  -24.64 0.84 -29.44 0.000 -26.29 -23.00 

7.84  -26.21 0.97 -26.98 0.000 -28.11 -24.30 

Note. BCa CI = bootstrapped confidence interval; LL = lower limit, UL = upper limit. 

Greater negative values for effect indicate greater difference in support between 

Weak and Strong items. Values of ESI represent values in the 10th, 25th, 50th, 75th, 

and 90th percentile. 
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However, ESI appeared to play a greater role for Strong compared to Weak evidence, 

such that every one-unit increase in ESI was related to a 0.31 unit decrease in support 

ratings for Weak items, but a 0.48 unit increase for Strong items. Thus, higher ESI 

was associated with an increase in support for policies with strong evidence, and a 

decrease in support for policies with weak evidence. This pattern is outlined in 

Figure 3. 

To test whether worldview moderated support alongside ESI, a multiplicative 

moderation model was generated with ESI and each of the CCW Scales as 

moderators (see Figure 4). 

  

 

Figure 3. Simple slopes analysis of the effect of ESI on support for weak and strong 

evidence policy items.  

 

The moderating effect of ESI was not further moderated by worldview, 

measured by scores on the Hierarchism-egalitarianism subscale (p = 0.958) or 

Individualism-communitarianism subscale (p = 1.000). The interaction was also not 

significant in the Weak (p = 0.333) or Strong (p = 0.191) condition. Therefore, ESI 

moderated the effect of Evidence Strength on policy support, regardless of 
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worldview (see Figures 5 and 6). 

 

 

Figure 4. A multiplicative moderation model to examine whether ESI and 

worldviews moderate the relationship between support for policies and the strength 

of evidence. 

 

 

Figure 5. Simple slopes analysis of the non-significant interaction between ESI and 

Individualism-communitarianism subscale scores for weak and strong evidence 

policy items. 
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Figure 6. Simple slopes analysis of the non-significant interaction between ESI and 

Hierarchism-egalitarianism subscale scores for weak and strong evidence policy 

items. 

Science literacy (SciLit) 

The second aspect of the analysis was concerned with whether an interaction 

between SciLit and worldview was present, such that stronger hierarchical-

individualist worldviews would affect participants’ ability to correctly evaluate 

policy items with increasing SciLit. This was examined via a multiplicative 

moderation model with SciLit and each of the CCW Scales as moderators (see Figure 

7).  

Unlike ESI, the regression analysis identified a significant three-way 

interaction between Evidence Strength, SciLit and worldview, such that the 

moderating effect of SciLit on the relationship between Evidence Strength and policy 

support varied depending on worldview, b = 0.17 [0.02, 0.33], t(499) = 2.23, p = 

0.026. This interaction was probed using simple slopes analyses to examine the 

moderating effect of SciLit on the relationship between Evidence Strength and policy 

support separately at different levels of hierarchicalism/individualism. 
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Figure 7. A multiplicative moderation model to examine whether SciLit and 

worldviews moderate the relationship between support for policies and the strength 

of evidence. 

 

The simple slopes analysis detected an interesting trend. For Egalitarians (at 

the 25th percentile on the Hierarchism-egalitarianism subscale), as SciLit increased, 

the difference in ratings of support for Weak and Strong items also increased. This is 

illustrated by the dashed lines in Figure 8. For example, for lower levels of SciLit (at 

the 25th percentile on the Science Literacy Scale), the difference in support between 

Weak and Strong evidence was 20.12 points [22.23, 18.01]. At higher levels of 

SciLit (at the 75th percentile on the Science Literacy Scale), this difference was 

26.37 points [28.72, 24.01]. The lack of overlap in confidence intervals suggests this 

was a meaningful difference.  

In contrast, for Hierarchists (at the 75th percentile on the Hierarchism-

egalitarianism subscale), as SciLit increased, there was no meaningful difference in 

ratings of support for Weak and Strong items. This is illustrated by the solid lines in 

Figure 8. For example, the overlapping confidence intervals suggest no meaningful 

difference for lower levels of SciLit (at the 25th percentile), Mdiff = -17.20 [-18.89, -

15.52], compared to higher levels of SciLit (at the 75th percentile), Mdiff = -19.65 [-

22.05, -17.26].  
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Figure 8. Simple slopes analysis of the conditional effects of the SciLit and 

Hierarchism-egalitarianism subscale interaction for weak and strong evidence policy 

items. Hierarchical is defined as 1 SD above the mean on the Hierarchism-

egalitarianism subscale; Egalitarian is defined as 1 SD below the mean. 

 

When the interaction was probed at the level of condition, whilst the three-

way interactions for Weak (p = 0.209) and Strong (p = 0.101) items were not 

significant, the simple slopes analysis detected a numerical difference. At high levels 

of Hierarchism-egalitarianism (1 SD above the mean), as SciLit increased, support 

for Weak policies decreased but support for Strong policies also decreased, rather 

than increased. This indicated that multiplicative moderation between SciLit and 

Hierarchism-egalitarianism was present, but it was likely this effect was more 

pronounced for policies with Strong scientific evidence (see Figure 8). 

A similar, but less pronounced, pattern was observed for Individualism-

communitarianism, although the three-way interaction was not significant (p = 

0.078). The three-way interaction was also not significant in the Weak (p = 0.179) or 

Strong (p = 0.459) condition. However, the simple slopes analysis detected a similar 

pattern to that observed for Hierarchism-egalitarianism, whereby as SciLit increased, 
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the difference in support ratings differed depending on worldview.  

For Communitarians, (at the 25th percentile on the Individualism-

communitarianism subscale), as SciLit increased, the difference in ratings of support 

for Weak and Strong items also increased (see Figure 9, dashed lines). For example, 

for lower levels of SciLit (at the 25th percentile on the Science Literacy Scale), the 

difference in support between weak and strong evidence policies was 20.08 points 

[21.92, 18.25]. At higher levels of SciLit (at the 75th percentile on the Science 

Literacy Scale), the difference was 25.60 points [27.67, 23.53]. Again, the lack of 

overlap in confidence intervals suggests this was a meaningful difference.  

 

 

Figure 9. Simple slopes analysis of the conditional effects of the SciLit and 

Individualism-communitarian subscale interaction for weak and strong evidence 

policy items. Individualist is defined as 1 SD above the mean on the Individualism-

communitarianism subscale; Communitarian is defined as 1 SD below the mean. 

 

In contrast, for Individualists (at the 75th percentile on the Individualism-

communitarianism subscale), as SciLit increased, there was no meaningful difference 
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in ratings of support for Weak and Strong items. For example, the overlapping 

confidence intervals suggest no meaningful difference for lower levels of SciLit (at 

the 25th percentile), Mdiff = -16.49 [-18.30, -14.68], compared to higher levels of 

SciLit (at the 75th percentile), Mdiff = -19.19 [-21.52, -16.85] (see Figure 9, solid 

lines). 

 In summary, the analysis showed that the moderating role of SciLit differed 

by worldview, whereas the moderating role of ESI did not.  

Additional analysis –style of policy  

 Additional analyses were then conducted to examine whether the style of 

policy (Mandating or Incentive) elicited differences in policy support and whether 

this was influenced by worldview. This was based on the view that individuals with 

conservative worldviews may favour Incentive-style compared to Mandating-style 

policies, as the latter may be seen to have the potential to restrict commerce (Kahan 

& Braman, 2006; Kahan et al., 2011). The main focus of the analysis was differences 

in the style of policy and the interaction with worldviews, as opposed to differences 

in support for Weak and Strong items. 

 A 2 (Evidence Strength) x 2 (Policy Type) repeated-measures analysis of 

covariance (ANCOVA), with Sidak corrections and each of the CCW subscales as 

covariates, examined whether differences existed between policies at different levels 

of Evidence Strength (Weak or Strong) and Policy Type (Mandating or Incentive). 

The ANCOVA did not detect a main effect of Policy Type (p = 0.586), or any 

significant interactions with the Hierarchism-egalitarianism (p = 0.24) or 

Individualism-communitarianism subscales (p = 0.967). There was no significant 

Evidence Strength x Policy Type interaction (p = 0.771), and none of the three-way 

interactions were significant. These results suggest that, although worldview clearly 
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played an important role as detected in the earlier analysis, the style of policy was of 

little consequence for support ratings. 

Additional analysis - type of evidence 

Finally, the analysis investigated whether the type of evidence elicited 

differences in policy support. As before, the focus of this analysis was whether 

differences existed between the type of evidence, as opposed to the strength of 

evidence. 

A 2 (Evidence Strength) x 2 (Evidence Type) repeated-measures analysis of 

variance (ANOVA) with Sidak corrections examined whether differences existed 

between policies at different levels of Evidence Strength (Weak or Strong) and 

Evidence Type (Consensus or Studies). The ANOVA revealed a significant main 

effect of Evidence Type, F(1, 502) = 61.33, MSE = 17.25, p < .001, such that support 

for Consensus items (M = 23.31, 95% CI [22.88, 23.75]) was lower than Studies 

items (M = 24.76, 95% CI [24.30, 25.22]). This was a small effect (d = 0.28). 

However, the main effect of Evidence Type is best interpreted in the context of the 

interaction. The Evidence Strength x Evidence Type interaction was significant F(1, 

502) = 75.79, MSE = 14.00, p < .001. Pairwise comparisons revealed that there was a 

significant difference in the mean rating of support for Weak items (p < .001), such 

that Consensus items received less support (M = 17.56, 95% CI [16.95, 18.18]) than 

Studies items (M = 20.47, 95% CI [19.78, 21.15]). However, there was no significant 

difference for Strong items (p = 0.993). Overall, the difference in support ratings 

between Strong and Weak items was greater for Consensus items than Studies items. 

This might suggest individuals were slightly better at evaluating information that 

reflected scientific consensus compared to scientific studies when evidence was 

weak, however this is very tentative. 
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Discussion 

The present study investigated whether ESI was associated with an improved 

ability to discern scientific information and reason accurately, or whether it was 

simply associated with a greater propensity to accept information appearing to have a 

scientific basis, regardless of accuracy. This was an important unanswered question 

from the Drummond et al. (2016) study. The evidence manipulation was successful, 

such that participants rated higher support for policies accompanied by strong, 

compared to weak, evidence. As ESI increased, the difference in ratings between 

Strong and Weak items became larger. Closer inspection showed that higher ESI was 

associated with greater support for strong-evidence policies, and lower support for 

weak-evidence policies. Importantly, this pattern and the moderating effect of ESI 

did not vary with worldview. In other words, regardless of the extent to which 

participants expressed hierarchical or egalitarian views, or individualist or 

communitarian views, higher ESI meant a larger difference in support between 

Strong and Weak policies. As such, the hypothesis was supported. The moderating 

effect of ESI was consistent with the findings of Drummond and colleagues (2016) in 

the sense that ESI moderated support for pro-environmental policies and this effect 

was independent of worldview. However, the present study also helped to understand 

the mechanisms underlying ESI and whether ESI was related to an improved ability 

to accurately discern scientific information. The findings from the present study 

suggested that indeed, ESI appeared to be associated with more accurate evaluation 

of information, such that when the strength of evidence was manipulated, individuals 

with higher ESI appeared to adjust their support ratings in line with the scientific 

evidence.  

When SciLit was examined, the multiplicative moderation models with SciLit 
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and worldview demonstrated that worldview influenced the moderating effect of 

SciLit on the relationship between the strength of evidence and support for policies. 

For participants with stronger egalitarian worldviews, increased SciLit was 

associated with a larger difference in support between Strong and Weak policies. 

Closer inspection showed that higher SciLit was associated with greater support for 

Strong, and less support for Weak, policies. However, for participants with stronger 

hierarchical worldviews, higher SciLit was associated with a decrease in support for 

both Strong and Weak policies. As a result, higher SciLit was not associated with 

more support for Strong and less support for Weak policies. This pattern was also 

observed for stronger individualist worldviews, although the effect was less 

pronounced. This pattern was consistent with previous research, which has 

demonstrated higher scientifically literate individuals with stronger conservative 

worldviews are less accepting of scientific information and less supportive of 

policies related to controversial topics (Drummond & Fischhoff, 2017; Drummond et 

al., 2016; Kahan et al., 2012, 2017; Motta, 2018). In the present study, this effect was 

illustrated by a decrease in policy support ratings for Strong items as SciLit and 

conservative worldviews increased. It could be argued that Strong items may have 

elicited greater cognitive dissonance amongst those with conservative worldviews as, 

in order to support these policies, prior beliefs may need to be overcome to a greater 

degree than with Weak items (Festinger & Carlsmith, 1957; Kahan et al., 2010, 

2011). As such, in the present study, effects which occurred with Strong policy items 

may be the primary indicator of the moderating effect of worldview, which may 

explain why effects were not observed for Weak items. 

The effects observed in the current study suggest that, for individuals with 

higher levels of scientific literacy, prior beliefs associated with stronger conservative 
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worldviews may interfere with their ability to accurately discern information 

(Drummond et al., 2016; Kahan et al., 2010, 2011). It is plausible that this may occur 

due to the influence of culturally motivated reasoning, which may lead individuals to 

place stronger reliance on Type 1 processes and be less careful in their reasoning 

(Drummond et al., 2016; Pennycook & Rand, 2018). However, the results of the 

present study lend support the theory that individuals with higher ESI may be better 

able to discern and more accurately reason with scientific information (Drummond et 

al., 2016). This suggests ESI may be associated with more deliberative reasoning 

characteristic of Type 2 processes, and play an important role in overcoming 

politically and socially motivated reasoning (Drummond et al., 2016). This in turn 

may help individuals to reason with information in a way that is consistent with 

scientific evidence, and make more accurate judgements about policies and other 

information encountered in everyday life.  

In terms of other factors that may have influenced the results, there has been 

extensive media coverage recently around climate demonstrations and global action 

on climate change (e.g., Australian Broadcasting Corporation, 2019). It was 

considered that this may create recency effects for some items, whereby individuals 

may have received information regarding the effectiveness of particular strategies, 

thus implicitly increased their scientific knowledge on issues specifically related to 

climate change (Baddeley & Hitch, 1993). For example, one of the policy items 

referred to reforestation, and the recent fires in the Amazon have received media 

attention (e.g., Watts, 2019). Indeed, there is some evidence pointing to an 

association between higher levels of knowledge about the specific mechanisms 

causing climate change and greater acceptance of climate change, independent of 

hierarchical and individualistic worldviews (Guy, Kashima, Walker, & O’Neill, 
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2014; van der Linden, 2017). Whilst the current study did not measure climate 

change knowledge specifically, it is unlikely this would explain the observed results 

as there was a clear pattern of difference in ratings between Weak and Strong items 

with increasing ESI. However, this presents a possible line of research for future 

studies.  

The potential influence of framing effects was also considered, whereby 

participants may be more or less influenced by the way in which information was 

presented (Hart & Nisbet, 2012). Policies were carefully worded in the design phase 

to minimise potential framing and polarisation effects, such as deliberately omitting 

the term ‘global warming’, as this has previously been shown to activate partisan 

polarisation in Republicans more than the term ‘climate change’ (Hart & Nisbet, 

2012). Counterbalancing and randomisation of items also sought to minimise and 

spread out these effects. Additional analyses examined two aspects which were 

related to framing effects: policy style and evidence type. No meaningful effects 

were detected in support ratings for incentive-style compared to mandating-style 

policies. However, in terms of the type of evidence presented with policy items, 

Consensus evidence appeared to receive less support for Weak items compared to 

Studies evidence. There was no significant difference for Strong items. At face value, 

it appeared participants may have been slightly better at evaluating weak evidence 

reflecting a scientific consensus, rather than consistency among scientific studies, 

given that the difference in support between Strong and Weak policies was larger for 

Consensus than Studies evidence. However, this result must be interpreted 

tentatively. Counterbalancing occurred within groups of items, and Consensus and 

Studies items were developed to be comparable in terms of quantifiable strength 

(e.g., 90% of studies showed …; 90% of scientists agree …). However, 
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counterbalancing across the sample only occurred for the Mandating and Incentive 

aspects. As such, differences in support may simply reflect individuals’ preference 

for the content of items themselves. Alternatively, this might indicate individuals 

find scientific consensus information easier or more intuitive to process, hence easier 

to evaluate in terms of strength. There is some evidence in the literature 

demonstrating an association between unbiased scientific consensus information and 

increased beliefs in climate change (e.g., Lewandowsky, Gignac et al., 2012; van der 

Linden et al., 2015). In the present study, consensus information was not linked to a 

source other than ‘scientists’. As such, it is unclear whether the same effects would 

be observed with politically-biased sources (Drummond et al., 2016; Kahan et al., 

2011) or if each item presented only consensus information. The differences 

observed between Consensus versus Studies evidence presents some directions for 

future research. 

The differences in the moderating effect of worldview were surprising, such 

that a stronger effect with SciLit was seen for Hierarchists compared to 

Individualists. This may be explained by the differences in the range of scores for 

Individualism-communitarianism (M = 21.13, SD = 5.42), compared to Hierarchism-

egalitarianism (M = 14.32, SD =7.20). The moderation analysis was conducted with 

mean-centred moderators. Whilst some previous studies using the CCW Scales have 

conducted the analysis based on the means of the scales’ sample (Drummond et al., 

2016; Kahan et al., 2007), it may make sense to take an alternate approach in the 

analysis and classify individuals as ‘Hierarchical-individualists’ and ‘Egalitarian-

communitarians’ based on a median split as seen in some other studies (Kahan et al., 

2010, 2011). As such, the method used in the present study may account for some of 

the difference. Furthermore, the ceiling effect for SciLit may have prevented more 
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accurate interpretation at higher levels of SciLit and worldview. 

The nature of the sample may be considered a limitation of the present study, 

such that the pool of candidates was sourced through the crowdsourcing platform, 

Prolific Academic, which may not be a representative sample. However, 

crowdsourcing platforms have become commonly used in psychological research, 

and share similar limitations to other previously-used samples, such as university 

students, for example relatively high levels of education (Peer, Brandimarte, Samat, 

& Acquisti, 2017). Compared to other crowdsourcing platforms, Prolific Academic 

has been shown to produce high quality data and participants were more naïve of 

experimental tasks (Peer et al., 2017). However, the outcomes of the current study 

should be interpreted with some caution prior to replication in other populations. 

A further limitation of the study was that there was no specific ‘right’ answer 

in terms of how much support should be given to Strong and Weak policies. 

However, given the way items were developed, it seems reasonable to assume that 

rating high support for Strong items and low support for Weak items can be regarded 

as sensible responses (given that the wording of Strong items indicated that they are 

very likely to be effective, and Weak items are very likely to be ineffective). As the 

current study was a preliminary investigation of these effects, this would be 

worthwhile exploring in future studies. 

In summary, the findings of the current study extended on the findings of 

Drummond and colleagues (2016) regarding the positive influence of ESI on support 

for pro-environmental policies, and offered tentative evidence that individuals with 

higher ESI may have an improved ability to discern and reason with scientific 

information. It is conceivable that this may reflect a shift away from Type 1 

reasoning towards Type 2 reasoning, whereby individuals may be less reliant on 
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heuristics and intuition, which can be strongly influenced by social and political 

beliefs, and more careful in their reasoning (Drummond et al., 2016). The findings of 

the present study help to build on the relatively limited literature in this area 

(Drummond & Fischhoff, 2017; Drummond et al., 2016; Kahan et al., 2017; Motta, 

2018, 2019). 

The present study may also have important implications in real-world 

settings. If ESI does indeed play a role in assisting individuals to interpret scientific 

information, this might indicate that directing resources towards practical strategies 

to increase ESI may be more effective than continued efforts to increase scientific 

knowledge to elicit policy support (Drummond et al., 2016). This may be achieved 

by providing individuals with simple information to highlight the benefits of the 

scientific method, for example Drummond and colleagues (2016) elicited increases 

in ESI with a fact sheet about the scientific method. If resources can be directed 

towards increasing ESI, this may not only increase, but expedite, public support for 

quality pro-environmental policies, and assist individuals to manage climate change 

misinformation (Drummond et al., 2016). In addition to the potential role of ESI, the 

present study’s findings also highlight factors that shape public support for economic 

policies designed to mitigate the effects of climate change, and help to understand 

how attitudes shape the processing of misinformation (Drummond et al., 2016, Swire 

et al., 2017). 
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Appendix B: Information Sheet and Informed Consent 

Decision Making: Climate Policies. 

Information for Participants 

1. Invitation 

My name is Jessica Hughes. I am an honours student at the 
University of Tasmania. I would like to invite you to participate in a 
psychology study about decision making. The study is being 
conducted under the supervision of Dr. Matthew Palmer of the 
Department of Psychology at the University of Tasmania. 

2. What is the purpose of this study? 

This study is investigating factors that influence judgements and 
decisions people make about things like pictures, words, and every 
day events. 

3. Why have I been invited to participate? 

For this experiment, we are looking for people aged 18 years or 
more who have normal or corrected to normal vision (i.e., glasses or 
contact lenses are fine). 

Participation in this study is voluntary – you are entirely free to 
choose to participate or not, and there will be no consequences if 
you decide not to participate. If you do participate, any information 
you provide will be anonymous and no participants in the experiment 
will be individually identifiable. 

4. What will I be asked to do? 

Participation would require approximately 15 minutes of your time. 
The study would be completed entirely online. The experiment 
involves viewing information about climate policies and then 
answering some questions about the information you have been 
shown. Participants will also be asked to complete some brief 
questionnaires about themselves. 

5. Are there any possible benefits from participation in this study? 

The results of this study will help us to understand which factors are 
influential in judgement formation and decision making in various 
contexts. This information will be useful in developing better ways to 
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present information to assist people make informed decisions. To 
thank you for your time, you will receive a GBP1.25 payment via 
Prolific Academic. 

6. Are there any possible risks from participation in this study? 

There are no foreseeable risks associated with participating in this 
study. 

7. What if I change my mind during or after the study? 

That’s fine - you are free to withdraw from the study at any time, and 
without providing an explanation. If you choose to withdraw during 
the study, your responses will be destroyed. If you complete the 
study, you will not be able to withdraw your data because it will be 
stored in anonymous form (and so we will not be able to identify 
which responses are yours). 

8. What will happen to the information when this study is over? 

The data from this study will be kept in secure storage on the 
University of Tasmania premises and servers. We will not be 
collecting any data that will make you personally identifiable; all the 
responses you provide us will be anonymous. 

In accordance with Open Science practises, we will also be making 
the raw data available to other researchers upon request via 
personal correspondence or open-science platforms (e.g. Open 
Science Framework). This means that other researchers will be able 
to access the data from this study to check the work we have done, 
as well as utilise it for potentially different purposes than those 
outlined above. Please understand that by consenting to participate 
in this study, you are also giving your permission for the researchers 
to share the data you provide in this study with other researchers. 

9. How will the results of the study be published? 

The results of the study will be published in an honours thesis, as 
well as an academic journal. Once the study is complete, if you 
would like to know more information about what we found, please 
feel free to contact us! 

No individual participants will be identifiable in the publication of the 
results. 

10. What if I have questions about this study? 
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If you have any questions about this study, please feel free to 
contact us by email: matthew.palmer@utas.edu.au. 

This study has been approved by the Tasmanian Social Sciences 
Human Research Ethics Committee. If you have concerns or 
complaints about the conduct of this study, please contact the 
Executive Officer of the HREC (Tasmania) Network on (03) 6226 
7479 or email human.ethics@utas.edu.au. The Executive Officer is 
the person nominated to receive complaints from research 
participants. Please quote ethics reference number H0018352. 

Thank you for your attention - your time is very much appreciated! 

If you have read and understood all of the above information, and 
consent to participating, please click the Next button below to 
progress to the main study. 

If you do not wish to participate in this study, please close your 
browser. 
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Appendix C: Policy Items 
Example online display: 

 

Policy items (items 17-32 are counterbalanced): 

Item 1  
4 in 10 scientists agree that transitioning light vehicles from internal combustion engine 
vehicles to hybrid electric vehicles powered by coal would reduce carbon emissions. 
 
Now consider a government policy that would provide incentives to businesses to transition 
to hybrid electric vehicles. Please rate your support for this policy on a scale of 1 (strongly 
oppose) to 10 (strongly support). 
 
Item 2  
6 out of 10 of scientists agree that large efficiency improvements in road freight transport, 
including routing, supply chains, and logistics, would reduce carbon emissions. 
 
Now consider a government policy that would provide incentives to road freight transport 
companies for efficiency improvements. Please rate your support for this policy on a scale of 
1 (strongly oppose) to 10 (strongly support). 
 
Item 3  
7% of scientific studies found that transitioning to hydrogen fuel in shipping would reduce 
carbon emissions. 
 
Now consider a government policy that would require shipping companies to transition to 
hydrogen fuel. Please rate your support for this policy on a scale of 1 (strongly oppose) to 10 
(strongly support). 
 
Item 4  
93% of scientific studies found that replacing high-carbon fuels with biofuels, such as 
ethanol and biodiesel, in heavy vehicle transport would reduce carbon emissions. 
 
Now consider a government policy that would require heavy vehicle transport operators to 
replace high-carbon fuels with biofuels. Please rate your support for this policy on a scale of 
1 (strongly oppose) to 10 (strongly support). 
 
 
Item 5  
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Of 10 scientific studies reviewed, 1 found that adjusting diets to reduce demand on livestock 
and meat products would reduce carbon emissions. 
 
Now consider a government policy that would mandate changes to diets to reduce demand 
on livestock and meat products. Please rate your support for this policy on a scale of 1 
(strongly oppose) to 10 (strongly support). 
 
Item 6  
10 scientific studies have examined the effectiveness of increasing the production of food 
sources which have low greenhouse gas impacts and 8 studies found this would reduce 
carbon emissions. 
 
Now consider a government policy that would mandate increases in the production of food 
sources with low greenhouse gas impact. Please rate your support for this policy on a scale 
of 1 (strongly oppose) to 10 (strongly support). 
 
Item 7  
23% of scientists agree that developing new species of wheat and rice with better resistance 
to pests and disease would effectively reduce carbon emissions. 
 
Now consider a government policy that would provide incentives to organisations to develop 
new species of wheat and rice with better resistance to pests and disease. Please rate your 
support for this policy on a scale of 1 (strongly oppose) to 10 (strongly support). 
 
Item 8  
77% of scientists agree that decreasing deforestation through limiting livestock production 
would effectively reduce carbon emissions. 
 
Now consider a government policy that would provide incentives for reducing livestock 
production. Please rate your support for this policy on a scale of 1 (strongly oppose) to 10 
(strongly support). 
 
Item 9  
34% of scientific studies found that increasing crops to produce bioenergy would be an 
effective solution to reduce carbon emissions. 
 
Now consider a government policy that would mandate increases to bioenergy crop 
production. Please rate your support for this policy on a scale of 1 (strongly oppose) to 10 
(strongly support). 
 
Item 10  
66% of scientific studies found that early season mosaic burning techniques (burning of 
vegetation in patches) would reduce carbon emissions. 
 
Now consider a government policy that would mandate the implementation of mosaic 
burning techniques. Please rate your support for this policy on a scale of 1 (strongly oppose) 
to 10 (strongly support). 
 
Item 11  
On a panel of 20 scientists, none agreed that minimal tillage practices implemented 
independently would effectively reduce carbon emissions. 



 

 

57

 
Now consider a government policy that would provide incentives for minimal tillage 
practices to be implemented independently. Please rate your support for this policy on a scale 
of 1 (strongly oppose) to 10 (strongly support). 
 
Item 12  
On a panel of 20 scientists, all agreed that minimal tillage practices implemented jointly with 
residue retention and crop rotation would effectively reduce carbon emissions. 
 
Now consider a government policy that would provide incentives for minimal tillage 
practices to be implemented jointly with residue retention and crop rotation. Please rate your 
support for this policy on a scale of 1 (strongly oppose) to 10 (strongly support). 
 
Item 13  
Of 20 scientific studies conducted, 5 found that reforestation would be an effective option for 
removing carbon dioxide. 
 
Now consider a government policy that would require organisations to undertake 
reforestation. Please rate your support for this policy on a scale of 1 (strongly oppose) to 10 
(strongly support). 
 
Item 14  
15 out of 20 scientific studies found that bioenergy plus carbon capture and storage (trapping 
emissions and moving them to a storage site) would be an effective option for removing 
carbon dioxide. 
 
Now consider a government policy that would require organisations to implement bioenergy 
plus carbon capture and storage technology. Please rate your support for this policy on a 
scale of 1 (strongly oppose) to 10 (strongly support). 
 
Item 15  
16% of scientists agree that direct air capture (separating and purifying carbon dioxide from 
atmospheric air) is an effective option to remove carbon dioxide. 
 
Now consider a government policy that would provide incentives to organisations to 
participate in direct air capture programs. Please rate your support for this policy on a scale 
of 1 (strongly oppose) to 10 (strongly support). 
 
Item 16  
84% of scientists agree that geo-sequestration (capturing emissions and pumping them 
underground) is an effective option for removing carbon dioxide. 
 
Now consider a government policy that would provide incentives to organisations to 
participate in geo-sequestration programs. Please rate your support for this policy on a scale 
of 1 (strongly oppose) to 10 (strongly support). 
 
Item 17  
4 in 10 scientists agree that transitioning light vehicles from internal combustion engine 
vehicles to hybrid electric vehicles powered by coal would reduce carbon emissions. 
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Now consider a government policy that would mandate that businesses transition to hybrid 
electric vehicles. Please rate your support for this policy on a scale of 1 (strongly oppose) to 
10 (strongly support). 
 
Item 18  
6 out of 10 of scientists agree that large efficiency improvements in road freight transport, 
including routing, supply chains, and logistics, would reduce carbon emissions. 
 
Now consider a government policy that would require road freight transport companies to 
achieve efficiency improvements. Please rate your support for this policy on a scale of 1 
(strongly oppose) to 10 (strongly support). 
 
Item 19  
7% of scientific studies found that transitioning to hydrogen fuel in shipping would reduce 
carbon emissions. 
 
Now consider a government policy that would provide incentives for shipping companies to 
transition to hydrogen fuel. Please rate your support for this policy on a scale of 1 (strongly 
oppose) to 10 (strongly support). 
 
Item 20  
93% of scientific studies found that replacing high-carbon fuels with biofuels, such as 
ethanol and biodiesel, in heavy vehicle transport would reduce carbon emissions. 
 
Now consider a government policy that would provide incentives for heavy vehicle transport 
operators to replace high-carbon fuels with biofuels. Please rate your support for this policy 
on a scale of 1 (strongly oppose) to 10 (strongly support). 
 
Item 21  
Of 10 scientific studies reviewed, 1 found that adjusting diets to reduce demand on livestock 
and meat products would reduce carbon emissions. 
 
Now consider a government policy that would provide incentives for changing diets to 
reduce demand on livestock and meat products. Please rate your support for this policy on a 
scale of 1 (strongly oppose) to 10 (strongly support). 
 
Item 22  
10 scientific studies have examined the effectiveness of increasing the production of food 
sources which have low greenhouse gas impacts and 8 studies found this would reduce 
carbon emissions. 
 
Now consider a government policy that would provide incentives for the production of food 
sources with low greenhouse gas impact. Please rate your support for this policy on a scale 
of 1 (strongly oppose) to 10 (strongly support). 
 
Item 23  
23% of scientists agree that developing new species of wheat and rice with better resistance 
to pests and disease would effectively reduce carbon emissions. 
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Now consider a government policy that would require organisations to develop new species 
of wheat and rice with better resistance to pests and disease. Please rate your support for this 
policy on a scale of 1 (strongly oppose) to 10 (strongly support). 
 
 
 
Item 24  
77% of scientists agree that decreasing deforestation through limiting livestock production 
would effectively reduce carbon emissions. 
 
Now consider a government policy that would mandate reductions in livestock production. 
Please rate your support for this policy on a scale of 1 (strongly oppose) to 10 (strongly 
support). 
 
Item 25  
34% of scientific studies found that increasing crops to produce bioenergy would be an 
effective solution to reduce carbon emissions. 
 
Now consider a government policy that would provide incentives for bioenergy crop 
production. Please rate your support for this policy on a scale of 1 (strongly oppose) to 10 
(strongly support). 
 
Item 26  
66% of scientific studies found that early season mosaic burning techniques (burning of 
vegetation in patches) would reduce carbon emissions. 
 
Now consider a government policy that would provide incentives to implement mosaic 
burning techniques. Please rate your support for this policy on a scale of 1 (strongly oppose) 
to 10 (strongly support). 
 
Item 27  
On a panel of 20 scientists, none agreed that minimal tillage practices implemented 
independently would effectively reduce carbon emissions. 
 
Now consider a government policy that would mandate that minimal tillage practices be 
implemented independently. Please rate your support for this policy on a scale of 1 (strongly 
oppose) to 10 (strongly support). 
 
Item 28  
On a panel of 20 scientists, all agreed that minimal tillage practices implemented jointly with 
residue retention and crop rotation would effectively reduce carbon emissions. 
 
Now consider a government policy that would mandate that minimal tillage practices be 
implemented jointly with residue retention and crop rotation. Please rate your support for 
this policy on a scale of 1 (strongly oppose) to 10 (strongly support). 
 
Item 29  
Of 20 scientific studies conducted, 5 found that reforestation would be an effective option for 
removing carbon dioxide. 
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Now consider a government policy that would provide incentives for organisations to 
undertake reforestation. Please rate your support for this policy on a scale of 1 (strongly 
oppose) to 10 (strongly support). 
 
Item 30  
15 out of 20 scientific studies found that bioenergy plus carbon capture and storage (trapping 
emissions and moving them to a storage site) would be an effective option for removing 
carbon dioxide. 
 
Now consider a government policy that would provide incentives for organisations to 
implement bioenergy plus carbon capture and storage technology. Please rate your support 
for this policy on a scale of 1 (strongly oppose) to 10 (strongly support). 
 
Item 31  
16% of scientists agree that direct air capture (separating and purifying carbon dioxide from 
atmospheric air) is an effective option to remove carbon dioxide. 
 
Now consider a government policy that would require organisations to participate in direct 
air capture programs. Please rate your support for this policy on a scale of 1 (strongly 
oppose) to 10 (strongly support). 
 
Item 32  
84% of scientists agree that geo-sequestration (capturing emissions and pumping them 
underground) is an effective option for removing carbon dioxide. 
 
Now consider a government policy that would require organisations to participate in geo-
sequestration programs. Please rate your support for this policy on a scale of 1 (strongly 
oppose) to 10 (strongly support). 
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Appendix D: Policy Item Counterbalancing 
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Appendix E: Endorsement of Scientific Inquiry Scale 
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Appendix F: Scientific Literacy Scale 
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Appendix G: Cultural Cognition Worldview Scales (Individualism-
communitarianism) 
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Appendix H: Cultural Cognition Worldview Scales (Hierarchism-egalitarianism) 

 

 

 

 

 



 

 

66

Appendix I: Demographic Questions 

 




