
   

 

 
 
 
 
 
 
 

ABSTRACT 

 
Social Origins of Scientific Deviance 
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Thesis Chairperson: Paul Froese, Ph.D. 

Scientific communities enjoy nearly unchallenged authority on matters related to 

the natural world; however, there are instances where significant portions of the 

population hold beliefs contrary to the scientific consensus. These beliefs have 

generally been studied as the product of scientific illiteracy. This project reframes the 

issue as one of social deviance from the consensus of scientific communities. Using 

young-earth creationism and global warming skepticism as case studies, I introduce 

consensus perception to the study of scientific deviance and explore its utility. Having 

an improper perception of a scientific consensus on an issue turns out to be one of the 

most important factors in predicting scientifically deviant beliefs.   Still, a significant 

number of individuals who properly understand the scientific consensus can refuse to 

accept this consensus on issues which are religiously or political controversial, 

suggesting that education alone does not determine scientific deviance. 
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CHAPTER ONE 
 

Introduction 
 
 

Despite the authority that science enjoys as a social institution there are 

instances where that authority is doubted, questioned or ignored. Young-earth 

creationism and global warming skepticism are the two most publicly visible examples 

of beliefs that run contrary to the established scientific consensus. Significant portions 

of the American population do not ascribe to current scientific understandings on the 

evolutionary development of life and the human-caused global warming1, despite the 

well-established consensus of the scientific community (Binder, 2007; Fisher, 2006; 

Lubell & Vedlitz, 2007; Moore, Decker & Cotner, 2010). This project explores what 

social explanations can account for beliefs that deviate from expert scientific opinion. 

The circumstance is unexpected and troubling; normally, knowledgeable and informed 

experts are the authority to which society looks for the final word on issues related to 

their respective fields. Additionally, non-scientific challenges to scientific authority can 

affect public policy and educational standards (Bybee, 1982; Bybee, 2008; Cromley, 

2009; Lee & Roth, 2003; Miller, 1998; Rutherford and Ahlgren, 2000); these sorts of 

beliefs can have visible and measurable social consequences. 

Previous literature has described this phenomenon as a matter of scientific 

literacy- beliefs contrary to established science are simply the product of ignorance 

(Baldi, 2008; Bybee, 2008; Bybee, McCrae & Laurie, 2009; Cromley, 2009; Sherkat, 

                                                 
1 On the issue of human evolution, some 40% of Americans do not accept the scientific 

consensus (Figure 1); on the issue of global warming, nearly 45% of Americans reject the scientific 
consensus (Figure 2). 
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2011). This ignorance has been tied to deficiencies in science education, and 

corresponding reactions have encouraged programs and strategies to attenuate these 

deficiencies. Contrary to this framing, I propose that issues where controversy at the 

public level outpaces controversy at the scientific level can be considered instances of 

‘scientific deviance’, where the beliefs of the individual are understood to be deviant 

from the scientific consensus.  

Framing these issues as scientific deviance substantially changes the focus of 

inquiry. On one level, the question of why people deviate from scientific experts 

remains the same. However, the common diagnosis of ignorance of facts is 

unsatisfying. Notably, it does not account for those individuals who willfully, and from 

an informed position, reject the scientific consensus, rather than doing so out of 

ignorance.  If we understand scientific deviance as deviation from the scientific 

consensus, the individual’s understanding of that consensus should be taken into 

account.  Using consensus perception as an alternative measure of knowledge changes 

the focus of inquiry when analyzing the social roots of scientifically deviant beliefs. 

I find that the individual’s ignorance of the scientific consensus on human 

evolution and global warming is indeed an important, and sometimes the most 

important, part of the formation of scientific beliefs. Further, traditional measures of 

education turn out to be much less important than previously thought. Even when 

looking at the social factors predicting consensus perception itself, education turns out 

to be non-significant. The effect of political and religious influences, but particularly the 

former, turn out to be the most consistent factor in predicting the likelihood of deviance 
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on these two issues, suggesting a conflict of political and religious authorities is at the 

root of scientific deviance. 

 
Challenges to Scientific Authority: Creationism and Global Warming Skepticism 

 
Young-earth creationism2 is the core idea behind a movement that can be 

primarily characterized as anti-evolution. Creationists challenge the consensus from the 

biological sciences on the evolutionary origin of life, although more broadly they reject 

many of the corresponding claims from disciplines as varied as geology and astronomy 

(Eldredge, 2000; Giberson, 2008; Jenkings, 2007; Reiss 2009). Most advocate a view of 

natural history that includes the creation of humans by God, a rejection of evolutionary 

theories on the development of other plant and animal life, and a relatively young earth 

(10,000 years or so, contrary to current understandings that place the age of the earth at 

4.5-6 billion years). Though predominantly a Christian phenomenon, recent 

developments in the creationist movement have crossed theological and religious lines 

to include Jewish and Muslim proponents as well (Moore, Decker & Cotner, 2010; 

Numbers, 2008). While it is far more popular in the United States than in other 

modernized nations the creationist movement has broken geographical barriers as well, 

most notably finding vocal supporters in Great Britain, Australia, Latin America and 

South Korea.  

 Creationist organizations wield far-reaching influence, and are credited with the 

modern spread of creationism outside of the United States (Numbers, 2008). The largest 

institutions, Answers in Genesis (AIG) and Creation Ministries International, have 

                                                 
2 For the remainder of the paper I will refer to this viewpoint as ‘creationism’ and its proponents 

as ‘creationists’. These terms are generally understood to be associated with ‘young-earth’ creationism, 
rendering the modifier unnecessary for my purposes. 
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organizations in multiple countries and distribute literature in dozens of languages. 

They also publish popular magazines called Answers and Creation that have several 

million subscribers. In 2007 AIG opened a $26 million Creation Science Museum in 

Kentucky. These organizations seek legitimacy by conducting and supporting 'creation 

science'- attempts, through the natural sciences, to show evidence for a young earth and 

evidence against evolutionary theories of life. Lecturers from these organizations speak 

to packed houses and host popular conferences across the United States. Despite the 

efforts of creation science organizations to gain legitimacy as an alternative theory to 

evolution no creationist literature has ever been published in a peer-reviewed science 

journal, and an overwhelming majority of scientists reject its validity as a scientific 

theory; evolution, and all associated theories from disciplines other than biology, 

represent the overwhelming consensus among experts in the natural sciences (Eldredge, 

2000; Giberson, 2008; Smith, 2010). 

 In the United States the creationism-evolution debate, long settled in the 

scientific arena, is now most recognizable as a political battle (Binder, 2007; Bleckman, 

2006; Moore et al., 2010). Numerous attempts to introduce creationist literature in 

public school curriculums have been met with legal opposition, and to date the courts 

have stifled these endeavors. Despite these legal setbacks creationist beliefs are 

widespread in the United States; surveys since the 1990's consistently place the 

proportion of Americans who do not accept evolutionary views of natural history at 

between 40-50%, depending on the type of question that is asked (Mazur, 2004; Plutzer 

& Berkman 2008). Several studies have found consistent social predictors of belief in 

creationist explanations of life. Educational attainment is negatively correlated with 
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creationist belief, while politically conservative beliefs are significant predictors of 

creationist views. Unsurprisingly religiosity has generally been found to be the strongest 

correlate of disbelief in evolution, with variables associated with fundamentalist 

traditions such as biblical literalism and church attendance having negative relationships 

with acceptance of evolutionary beliefs (Mazur, 2004; Woodrum & Hoban, 1992). 

Other socio-demographic factors such as race, region of residence, and urban/rural 

residence have failed to dependably predict creationist beliefs when controlling for 

other variables. Education, religion and politics remain the most powerful and 

consistent social predictors of creationist beliefs. 

 Similar to issue of evolution, climate change or anthropogenic global warming 

has become one of the most controversial scientific issues in modern American politics. 

The scholarly consensus has established human activity as the driving force behind 

increased levels of greenhouse gases- hence, ‘anthropogenic’ global warming. This state 

of affairs is associated with a host of environmental concerns that are thought to be 

ongoing or imminent (Corfee-Morlot, Maslin & Burgess, 2007; Hansen, 2006; 

McCright & Dunlap, 2006). In opposition to this consensus are some voices of 

scholarly dissent, but the majority of resistance is found in the public sphere, where 

nearly 45% of Americans do not believe that human beings are primarily responsible 

for global warming. This issue, more so than even creationism, is heavily politicized, 

with conservative voices generally being the main detractors of the science behind 

anthropogenic global warming (Fisher, 2006; Lubell & Vedlitz, 2007; McCright & 

Dunlap, 2000). While global warming denialism initially took the form of denying or 

minimizing any type of global warming, increased scientific support for worldwide 



   

6 

increases in greenhouse gases have forced skeptics to change tactics by denying the 

human role in it; the most common current argument against anthropogenic global 

warming contends that the effects are part of natural cycles that have been present over 

the course of earth's history (Gough & Shackley, 2001). However, at this point denying 

the anthropogenic nature of global warming is a challenge to the consensus in several 

scientific fields, and can thus be properly classified as being scientifically deviant.3  

 Given the political nature of global warming as an issue it is no surprise that 

political views are significant and powerful predictors of global warming denialism; 

political conservatism is strongly predictive of denialism, while the opposite is true of 

political liberalism (Fisher, 2006; Horwitz, 2004; Lubell & Vedlitz, 2007; McCright & 

Dunlap, 2000). This is consistent with previous research regarding politics and support 

for environmentally sensitive policy (Guth, Kellstedt, Smidt & Green, 1993; Van Liere 

& Dunlap, 1980). Education has been found to be negatively correlated with global 

warming denialism, while income is positively correlated (Lynch & Jenkins; 2007). 

Religiosity, and religious conservatism in particular, is correlated with a higher 

likelihood of non-environmentally friendly views, even when controlling for education 

and political views (Bloch, 1998; Eckburg & Blocker, 1996; Greeley, 1993; Hand & 

Van Liere, 1984; Wolkomir, Futreal, Woodrum & Hoban, 1997), suggesting that similar 

effects may exist for the issue of global warming as well. Men tend to be less likely to 

accept the truth of global warming than women, consistent with a large body of work 

that suggests that men are less friendly towards environmental issues in general than 

women (Cotgrove & Duff, 1981; Maltby, 2008; Van Liere & Dunlap, 1980; Woodrum 

                                                 
3 For the remainder of the paper any reference to 'global warming' should be understood as 

'anthropogenic global warming' unless otherwise noted. 
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& Hoban, 1994). Other socio-demographic variables, such as race or region of 

residence, have not been found to be consistent predictors when controlling for other 

variables. 

Together, creationism and global warming denialism represent the most visible 

public challenges to the authority of professional scientific communities. It is worth 

noting that these two issues are significantly different in terms of their longevity; 

creationism has existed for more than a century, and has been able to sustain popularity 

despite decades of opposition from the scientific community in educational and legal 

arenas. Global warming has been an issue for a comparatively shorter amount of time. 

Whether denialism on the issue of global warming will prove to have the staying power 

of denialism on the issue of evolution remains to be seen, but analyzing the social 

background of individuals holding these beliefs may hold some clues as to the future of 

both groups, as well as to the factors that lead people to challenge scientific authority. I 

submit that these beliefs can be best conceptualized as examples of scientific deviance, 

a concept that has been only lightly explored in previous literature. 

 
Scientific Deviance 

 
  Challenges to established science are more popularly labeled 'pseudoscience', a 

denigrating term meant to elicit scorn or dismissal as it implies these interests to be 

counterfeit sciences. Parapsychology, cryptozoology, astrology, and flat-earth 

proponents are some well-known instances of research interests that have been dubbed 

pseudoscience by the larger scholarly community to which they wish to belong (Bader, 

Mencken & Baker, 2010; Ede, 2000; Jones, 1980; Singer & Benassi, 1981). 

Unsurprisingly, deviant sciences proliferate beyond the world of academia and find 
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fertile ground in the larger social world as well. Despite the presence of deviant beliefs 

about scientific topics in modern society, little research has been done to conceptualize 

the jump of scientific deviance from the social institution of science into the public 

sphere. I distinguish situations of the type previously discussed, where controversy over 

a scientific issue in the academic realm is significantly outpaced by controversy at the 

public level, as instances of public scientific deviance- that is, in reference to deviant 

scientific beliefs that have proliferated at a popular level. 

 Public scientific deviance is a noteworthy social phenomenon because it defies 

an idealized notion of the public's relationship with scientific authority, and because it 

has social consequences. Scientific elites establish certified knowledge on a matter, the 

content of which passes from the social institution of the scientific sphere and into the 

public sphere (Longino, 1990; Merton, 1973). The ultimate responsibility and authority 

on scientific matters is conceptually tied to the competence of the subset of society 

considered professional scientists by trade. Public deviation from the established 

scholarly consensus suggests a challenge to the authority of a social institution that is 

supposed to be best equipped to answer questions about the natural world. Under this 

idealized view of the scientific enterprise science works as something of an autonomous 

social entity, but the presence of deviant scientific viewpoints is reminder that science 

operates in concert with a variety of social pressures that affect the collection and 

dissemination of knowledge (Longino, 1990; Mulkay 1991; Richards, 1987). Simply, 

there are social authorities external to science that affect how knowledge is spread.  
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Understanding public scientific deviance4 is especially salient in democratic 

societies where individuals influence policy that they may not be completely informed 

about. Global warming deniers are an example of a group whose deviant scientific 

beliefs have been effectively politicized, restricting policy and affecting the political 

landscape of contemporary America (Litfin, 2000; Lubell & Vedlitz, 2007; McCright & 

Dunlap, 2000; Sussman, 2004). Previous reference has been made to creationist 

attempts at integrating anti-evolution literature into public school curriculums. This 

further underscores the limits of established scientific knowledge; once it enters the 

public realm, established knowledge can still be rejected by non-expert individuals.  

 Previous literature on the proliferation of pseudoscience has not discussed the 

issue in terms of scientific deviance. It has most often been discussed as being an issue 

of scientific literacy (Baldi, 2008; Bybee, 2008; Cromley, 2009; Johnson & Pigliucci, 

2004; Miller, 1983; Sherkat, 2011; Uno & Bybee, 1994).  Pseudoscientific beliefs have 

been conceptualized as a subset of general scientific illiteracy- in this framing, 

disbelieving in human evolution is essentially the same thing as not knowing the 

relative size of an electron to an atom, or that the earth's continents are set on tectonic 

plates that move over long periods of time. Pseudoscience amounts to ignorance of 

scientific facts, and the proposed solution to current levels of scientific illiteracy has 

been increased attention and funding to science education (Bybee, 2008; Cromley, 

2009; Diamond & Evans, 2007; Fowler & Meisels, 2010; Goode, 2002; Gropp, 2003; 

Irwin, 1985; Miller,1998; Moore, Brooks & Cotner, 2011; Morier & Keeports, 1994; 

Rutherford & Ahlgren, 2000; Sundberg, Dini & Li, 1994). 

                                                 
4 Since my discussion from this point forward exclusively concerns scientific deviance in the 

public realm, and not in the scientific community, all future references to “scientific deviance” should be 
understood as referring to “public scientific deviance”. 
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Introducing Consensus Perception 
 

 
Characterizing scientific deviance as merely a type of scientific illiteracy misses 

some key elements that make it interesting as a social phenomenon. For example, 

deviant scientific beliefs are conceptually different than mere ignorance of scientific 

concepts. A person can be ignorant of a scientific concept simply by virtue of being 

unfamiliar with a field. But having deviant beliefs about a scientific issue can 

sometimes imply a certain familiarity with the issue- the individual knows some of the 

basic terminology and conceptual aspects of the topic, and still end up with beliefs that 

deviate from the field's orthodoxy. Most commonly this exists in the form of expert 

voices of dissent in a field, but may include non-expert individuals as well. Simply, the 

presence of a scientifically deviant belief is not necessarily the same thing as the 

absence of knowledge, and should be divorced conceptually.  

 In simplest terms, scientific conformity and deviance are defined in the context 

of the scientific consensus. What the scientific literacy research does not include is a 

measure of the individual’s belief in the scientific consensus. If we consider people to 

be deviant from the standard of the scientific consensus it’s fair to ask what their 

perception of that consensus is, a consideration that raises some new questions: Does 

the individual knowingly deviate from scientific experts, or is their deviance 

unintentional? Does this dimension of intentionality even matter? 

 Accounting for the individual’s perception of the scientific consensus yields 

two possible ways for someone to be scientifically deviant: 

 
Ignorant Scientific Deviants 
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  People who fall under this category of scientific deviants do not properly 

understand the scientific consensus. Their deviant scientific beliefs can be attributed 

mainly to ignorance.   In theory, these individuals might very well change their view if 

appraised of the facts.   

 
Informed Scientific Deviants 
 

This category of scientific deviant is perhaps the most interesting. This group 

comprises people who know the scientific consensus yet still have beliefs that deviate 

from it. Despite their informed status they still deviate from the consensus, implying 

some intentionality about their beliefs; we might suppose that that this combination of 

beliefs is the result of knowingly and intentionally rejecting the scientific consensus. 

Figure 1 and 2 illustrate these concepts, showing that for both issues of human 

evolution and global warming a majority of the sample is in agreement with the 

scientific consensus (i.e., scientifically conformist). But breaking down the sample’s 

scientific deviants into two types indicates that understanding consensus perception is 

worthwhile: on the issue of human evolution scientific deviants are nearly evenly split 

as informed or ignorant (twenty-one and twenty percent, respectively), while for the 

issue of global warming eighteen percent of deviants are informed compared to twenty-

six percent that are ignorant. These sub-samples are significant portions of the whole, 

strongly suggesting that the added nuance derived from measuring consensus perception 

can be beneficial to the study of scientific deviance as a social phenomenon. 

Adding a measure of consensus perception does more than nuance the definition 

of scientific deviance, however. It potentially holds significant explanatory power when 
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Figure 1. Categorical Breakdown by Proportion: Human Evolution, 2006 

 
 
 

 
Figure 2. Categorical Breakdown by Proportion: Global Warming, 2006 

   
 
describing why people might have scientifically conformist or deviant beliefs. The 

majority of the samples in Figure 1 and Figure 2 fall along the lines we might expect: 

most of those who know the consensus accept it, and the majority (or a near-majority) 

of scientific deviants ignorantly denies the scientific consensus5. Informed scientific 

deviants notwithstanding, this is the pattern we would most often expect in the social 

world. People will probably accept the expertise of professionals, and in those cases 

                                                 
5 Detailed proportions can be found in Figures 3 and 4 in the Appendix. 
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where they deviate from the scientific consensus it is probably because they don’t know 

what that consensus is.  

 All of this suggests that understanding the individual's perception of the 

scientific consensus can be vital to understanding the social factors affecting the 

formation of deviant scientific views. This project explores the big question in the study 

of scientific deviance (“what social factors influence scientifically deviant views?”) by 

answering other, short-range questions suggested by my conceptualization of the issue: 

To what extent does this consensus perception affect the likelihood that they will have 

scientifically deviant beliefs? What factors influence whether a person correctly 

perceives the scientific consensus on a scientific matter?  

 
Hypothesized Relationships in Scientific Deviance 

 
 I expect four variables to be of particular importance, to varying degrees and 

dependent upon the issue, when predicting scientifically deviant beliefs: consensus 

perception, education, politics and religion. The added dimension of consensus 

perception should prove to be an important factor in determining whether an individual 

is a conformist or deviant, and may ameliorate previously found effects of education, 

politics and religion. Most people should desire conformity with scientific authorities on 

matters pertaining to science; thus, perception of a scientific consensus is theoretically 

significant in predicting conformity and deviance on any given issue. I therefore expect 

that an individual who knows the scientific consensus concerning human evolution and 

global warming will more likely to conform to the authority of the scientific community 

on those issues.   
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Education has a significant place in past research on scientific literacy; when 

framing the issue of deviant beliefs as a problem of literacy (i.e. ignorance), the natural 

response is to pinpoint the problem as one of education (Bybee, 2008; Goode, 2002; 

Sundberg, Dini & Li, 1994). Dependent upon the issue religion may be a more 

important factor, particularly on issues that directly challenge religious claims (Sherkat, 

2011). But generally, as people gain more years of education we would expect their 

knowledge of scientific matters to increase as well. However, as I argued previously, 

the issue of scientific literacy should focus on the question of consensus perception 

rather than knowledge of scientific facts. Whether or not an individual correctly 

‘knows’ a scientific fact is very likely a function of their perception of the consensus on 

the issue. If indeed perception of the consensus is the real root of scientific deviance 

than we should be looking at the role education has in forming consensus perception, 

rather than simply building up knowledge of scientific facts. I then expect education to 

be a significant factor in the formation of an individual’s perception of a scientific 

consensus, as well as having a significant (but muted) effect when predicting the 

likelihood that they are scientifically deviant when controlling for consensus perception. 

 Politics has been found to be a significant predictor of both deviance in the 

literature on both evolution and global warming; this is unsurprising considering the 

highly politicized nature of these issues, especially with the latter. Some literature 

suggests that deviant viewpoints on these issues are of particular importance to the 

formation of political identity and group boundary-work (Demeritt, 2001; Vasi, 2006; 

Wilenius, 1996). Political rhetoric also plays an important role in these two issues, and 

the interaction that many individuals have with these matters may be purely political 
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(Litfin, 2000; Sussman, 2004; Wood & Vedlitz, 2007). Political interests thus represent 

a powerful avenue for scientifically deviant viewpoints to disseminate, raising the 

rewards and lowering the costs of deviating from scientific authority. On the two issues 

in question conservative political views have been consistent predictors of deviant 

viewpoints, and I expect these effects to be borne out even when controlling for 

consensus perception. Politics may also be significant in the formation of consensus 

perception, since the political rhetoric surrounding evolution and global warming is 

articulated to call the consensus into question. 

 Religion is the final social institution whose authority represents a possible 

challenge to scientific authority. Religion is of more obvious relevance to the issue of 

evolution, where the oppositional viewpoint is based exclusively upon religious 

interests, but may have some influence on viewpoints concerning anthropogenic global 

warming as well. Religious beliefs may call into question the possibility of humans 

being able to affect global climate systems put into place by a deity for example (Fortin, 

1995; Guth, Green, Kellstedt & Smidt, 1995). In both cases religion is a source of 

deviant scientific beliefs because the individual accepts religious authority over 

scientific authority. For the issues analyzed here I expect religious concerns to be more 

significant in predicting deviance on the issue of evolution than on global warming, but 

it would not be unprecedented for it to be relevant for both. Similar to the hypothesized 

relationship between politics and scientific deviance, I expect some religious effects in 

the formation of consensus perception, since religious authorities also have a stake in 

framing the scientific consensus (Evans, 2001; Longest & Smith, 2011; Rioux & 

Barresi, 1997) 
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CHAPTER TWO 
 

Data and Methods 
 
 

Data for this project come from the 2006 Religion and Public Life Survey 

commissioned by the Pew Research Center. The data were downloaded from the 

Association of Religion Data Archives (www.thearda.com) and were collected by the 

Princeton Survey Research Associates. Surveys were conducted by telephone in July of 

2006 in English and in Spanish. A total of 2003 respondents completed surveys, with 

half of the sample responding to specific topic modules assigned at random. The survey 

includes questions specifically targeting religious beliefs, political attitudes and topics 

related to scientific issues, making it an ideal data set for my research questions. The 

final sample that answered questions related to my project stands at 1007. 

 
Control Variables 

 
 I included a variety of socio-demographic controls in my models (Table 1). 

Gender, marital, children in household and residence in the South are all binary 

variables with ‘1’ coded as affirmative and ‘0’ coded as negative. Age is a continuous 

variable ranging from 18-97. Income measures the respondent’s total family income and 

ranges from 1-9 with each value indicating range of possible income responses1. 

Political views are measured on a scale ranging from ‘Very conservative’ to ‘Very 

Liberal’, with higher values indicating more liberal political leanings. 

                                                 
1 Possible response categories included “Less than $10,000”; “10 to under $20,000”; “20 to 

under $30,000”; “30 to under $40,000”; “40 to under $50,000”; “50 to under $75,000”; “75 to under 
$100,000”; “100 to under $150,000”; and “$150,000” or more”. 
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Education is measured through a series of binary variables with respondents 

categorized as having attained education levels of ‘Less than High School’, ‘High 

School Graduate’, ‘Some College’ (includes technical and two-year degrees) and 

‘College Graduate’ (due to small sample sizes post-graduate college educated 

respondents were collapsed into one category with those who had obtained college 

degrees; this did not affect the results in any of the models). I included these educational 

categories in my logistic regression models leaving those with less than a high-school 

education as a contrast category. 

A number of religious variables were included in my models as well. 

Attendance at religious services ranges from 1-6, with those attending ‘Never’ coded as 

1 and those attending ‘More than once a week’ coded as 6. Biblical literalism is a binary 

variable indicating whether a respondent is a Biblical literalist; if they responded to the 

prompt “Which of these statements comes closest to describing your feelings about the 

Bible” with “The Bible is the actual word of God and is to be taken literally, word for 

word” they were coded as being Biblical literalists, with all other responses coded as 

‘0’2. 

Religious traditions are included with my models, approximating the modified 

religious tradition variable introduced by Steensland et al.; categories of religious 

traditions are Evangelical Protestant, Mainline Protestant, Catholic, Jewish, Other and 

None (Steensland, Park, Regnerus, Robinson, Wilcox & Woodberry, 2000). The survey 

data did not report these categories precisely and were recoded appropriately. 

                                                 
2 Other responses included “The Bible is the word of God, but not everything in it should be 

taken literally, word for word”; “The Bible is a book written by men and is not the word of God”; and 
other volunteered responses. 
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Table 1. Descriptive Statistics, 2006 
 
Variables Mean Standard 

Deviation 
Minimum 

Value 
Maximum 

Value 
Gender (Male) 0.474 0.500 0 1 
Age 51.26 16.535 18 90 
Married 0.611 0.488 0 1 
Children 0.302 0.459 0 1 
Region (South) 0.350 0.477 0 1 
Education     
     Less than High School 0.080 0.271 0 1 
     High School 0.263 0.440 0 1 
     Some College 0.285 0.451 0 1 
     College Graduate 0.373 0.484 0 1 
 Income 5.175 2.247 1 9 
Political View (Liberal) 2.850 0.944 1 5 
Race      
     White 0.850 0.392 0 1 
     Black 0.082 0.275 0 1 
     Asian 0.012 0.109 0 1 
     Other Race 0.056 0.230 0 1 
Church Attendance 3.814 1.589 1 6 
Biblical Literalism 0.333 0.471 0 1 
Religious Tradition      
     Evangelical 0.344 0.475 0 1 
     Mainline Protestant 0.246 0.431 0 1 
     Catholic 0.229 0.420 0 1 
     Jewish 0.020 0.142 0 1 
     Other  0.050 0.218 0 1 
     None 0.112 0.316 0 1 
Human Evolution     
     Consensus Perception 0.664 .473 0 1 
     Consensus Agreement 0.536 0.500 0 1 
Anthropogenic Global 
Warming 

    

     Consensus Perception 0.700 0.459 0 1 
     Consensus Agreement 0.568 0.496 0 1 
N 1007    
Data: Pew Research Religion and Public Life Survey, 2006; all values unweighted 
  

  Protestants were categorized as one group in the original survey; when recoded, 

self-reported Evangelicals were taken as a subset from this group to create the 

Evangelical Protestant category while the remaining respondents were categorized as 



   

19 

Mainline Protestants. The survey data were not sufficient to create a category isolating 

Black Protestant traditions. Mormons, Orthodox Christians, Muslims and Other 

religions were coded as Other. The resulting frequencies for my final religious tradition 

categories closely resemble the frequencies found in other surveys, notably the General 

Social Survey and the Baylor Religion Survey. When included in my models, 

Evangelical Protestants were left out as a contrast category. 

 
Focal Variables: Consensus Perception and Consensus Conformity 

 
The survey included data that were well suited for analyzing both knowledge 

and acceptance of the scientific consensus concerning human evolution and man-made 

global warming. Notably, respondents were asked specifically about the ‘direction’ of 

the consensus, rather than simply whether they thought there was a consensus on the 

issue in question; this allowed me to know precisely whether their perception of the 

scientific consensus was in fact correct or not. For the topic of human evolution, 

respondents were asked “From what you’ve heard or read, is there general agreement 

among scientists that humans evolved over time, or not?” For the topic of anthropogenic 

global warming respondents were asked “From what you’ve heard or read, is there 

general agreement among scientists that the earth is getting warmer because of human 

activity, or not?” Both questions were recoded into dichotomized variables telling 

whether or not the respondent correctly perceived the scientific consensus on the issue; 

those who answered the questions affirmatively were coded as ‘1’, while all others were 

coded as ‘0’.  

Crucially, continuity with the wording of these questions allowed me to make an 

analytic connection with the respondent’s perception of the scientific consensus on 
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these issues and their actual conformity with the consensus. On human evolution3 and 

anthropogenic global warming4 respondents were asked to choose between several 

possible viewpoints. Both questions were dichotomized for analytic purposes, with 

respondents who affirmed human evolution over time and anthropogenic global 

warming coded as ‘1’ respectively while all other responses were coded as ‘0’.  

 
Analysis 

 
I ran three sets of binary logistic regressions, with each set containing an 

analysis of the two scientific issues, human evolution and anthropogenic global 

warming, in focus. The first set of logistic regressions predicts the likelihood that an 

individual will be scientifically conformist (i.e., not deviant) on these issues using the 

independent variables detailed previously, including the consensus perception variable 

(Table 2a and Table 2b for human evolution and global warming, respectively). These 

logistic regressions test the hypothesis that scientifically deviant viewpoints are at least 

partially dependent upon the individual’s correct perception of a scientific consensus on 

the issue in question. The outcomes of these regressions also allow me to attempt to 

generalize about the social factors that are in play in the formation of scientifically 

deviant beliefs. The second set of logistic regressions predicts the likelihood that an 

individual will have the correct perception of the scientific consensus on human 

evolution and global warming (Table 3). Understanding the formation of consensus 

                                                 
3 Respondents were asked “Some people think that humans and other living things have evolved 

over time. Others think that humans and other living things have existed in their present form since the 
beginning time. Which of these comes closest to your view?” 

 
4 Respondents were asked “Do you believe that the earth is getting warmer: mostly because of 

human activity such as burning fossil fuels, or mostly because of natural patterns in the earth’s 
environment?” 
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perception is, as I have argued, theoretically important in understanding these issues 

framed as scientific deviance.  
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CHAPTER THREE 
 

Results 
 

 
Table 2a presents two logistic regressions predicting an individual’s congruence 

with the scientific consensus on human evolution ; the first logistic regression includes 

all of the demographic and ideological control variables, while the second logistic 

regression introduces consensus perception as an independent variable. On the topic of 

human evolution a variety of religious variables are significant predictors of acceptance 

of the scientific consensus. Consistent with previous research (Mazur, 2004; Plutzer & 

Berkman, 2008; Sherkat, 2011) Biblical literalism and church attendance are negatively 

associated with accepting human evolution, with Biblical literalists 70% less likely than 

non-literalists to conform to the scientific consensus. The religious tradition variable 

series shows that Catholics and religious Nones are more likely than Evangelicals to 

accept human evolution- 220% and 150%, respectively. Mainline Protestants, Jewish 

and Other religious traditions did not significantly differ from Evangelicals in their 

likelihood of accepting human evolution. Political liberals and higher income 

individuals are significantly more likely to believe in human evolution. 

Knowledge of the scientific consensus is a strong predictor of accepting the 

scientific consensus; an individual who has correct knowledge of the consensus on the 

issue of human evolution is 140% more likely to accept it than someone who doesn’t. 

No education variables are significant predictors of scientific conformity, contrary to 

previous research (Mazur, 2004; Sherkat, 2011). Having knowledge of the scientific
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Table 2a. Binary Logistic Regressions Predicting Scientific Conformity: Human Evolution, 2006 
 

 Model 1 Model 2 
Variables Parameter 

Estimate 
Standardized 
Coefficient 

Odds Ratio Parameter 
Estimate 

Standardized 
Coefficient 

Odds Ratio 

Gender (Male) .108 - - 0.150 - - 
Age -0.00008 - - 0.004 - - 
Married -0.307 - - -0.297 - - 
Children -0.136 - - -0.072 - - 
Region (South) 0.057 - - 0.165 - - 
Education  
(Less than High School 
Contrast) 

      

     High School -0.298 - - -0.716 - - 
     Some College -0.263 - - -0.654 - - 
     College Graduate 0.267 - - -0.140 - - 
 Income 0.117* 0.145 1.125 0.118* 0.145 1.126 
Political View (Liberal) 0.341* 0.175 1.407 0.265* 0.134 1.304 
Race (White Contrast)       
     Black -0.004 - - -0.054 - - 
     Asian -0.608 - - -0.880 - - 
     Other Race -0.654 - - -0.225 - - 
Church Attendance -0.231* -0.201 0.794 -0.286* -0.248 0.751 
Biblical Literalism -1.089* -0.284 0.337 -1.104* -0.284 0.331 
Religious Tradition  
(Evangelical Contrast) 

      

     Mainline Protestant 0.472 - - 0.462 - - 
     Catholic 1.123* 0.267 3.074 1.162* 0.277 3.195 
     Jewish 1.763* 0.143 5.830 1.406 - - 
     Other  0.651 - - 0.591 - - 
     None 1.093* 0.193 2.982 0.925* 0.167 2.521 
Perception of Consensus - - - 0.892* 0.225 2.439 
Intercept -0.316 - - -0.371 - - 
R2 0.3541   0.3751  - 
N 704   650  - 
Data: Pew Research Religion and Public Life Survey, 2006; *p<.05; all values weighted 
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consensus is actually one of the strongest predictors in the model, behind the measures  

of religion and ahead of political views. The strongest predictor of scientific conformity 

on the issue of human evolution is Biblical literalism, however. 

The same models are presented in Table 2b, predicting conformity on the issue 

of anthropogenic global warming. Several socio-demographic variables in the model 

predicting scientific conformity on the issue of global warming come out significant. 

Males are about 36% less likely than females, consistent with the literature (Van Liere 

& Dunlap, 1980; Woodrum & Hoban, 1997), and respondents with children are about 

40% less likely than those without children to conform on this issue. No religious 

measures were significant in predicting scientific conformity on this issue, but 

consistent with earlier literature liberal political views are positively correlated with 

scientific conformity on global warming (Guth, Kellstedt, Smidt & Green, 1993). 

College graduates are more likely than all other educational levels to accept global 

warming, also consistent with the previous literature (Lynch & Jenkins, 2007). 

Knowledge of the scientific consensus turns out to be a very good predictor of scientific 

conformity; those who correctly perceive the consensus on this issue are almost 8 times 

as likely to accept it.  The standardized coefficients for this model underline the 

importance of consensus knowledge, as it is the strongest predictor by far of scientific 

conformity, with having a college degree a distant second. 

Table 3 shows the results of the logistic regression analyses predicting whether 

or not a respondent would have a correct perception of the scientific consensus on  

human evolution and anthropogenic global warming. When accounting for all of the 

variables described in the previous section only a few remain as significant predictors of



 
25 

Table 2b. Binary Logistic Regressions Predicting Scientific Conformity: Anthropogenic Global Warming, 2006 
 

 Model 1 Model 2 
Variables Parameter 

Estimate 
Standardized 
Coefficient 

Odds Ratio Parameter 
Estimate 

Standardized 
Coefficient 

Odds  Ratio 

Gender (Male) -0.566* -0.157 0.568 -0.458* -0.126 0.633 
Age 0.002 - - -0.002 - - 
Married -0.071 - - 0.080 - - 
Children -0.468* -0.126 0.626 -0.525* -0.140 0.592 
Region (South) -0.026 - - 0.114 - - 
Education  
(Less than High School 
Contrast) 

      

     High School -0.333 - - -0.018 - - 
     Some College 0.083 - - 0.389 - - 
     College Graduate 0.432 - - 0.873* 0.217 2.394 
 Income -0.014 - - -0.069 - - 
Political View (Liberal) 0.326* 0.171 1.386 0.253* 0.131 1.288 
Race (White Contrast)       
     Black -0.0150 - - 0.284 - - 
     Asian 1.153 - - 0.286 - - 
     Other Race 0.459 - - 0.394 - - 
Church Attendance 0.020 - - -0.040 - - 
Biblical Literalism -0.363* 0.088 0.696 -0.389 - - 
Religious Tradition  
(Evangelical Contrast) 

      

     Mainline Protestant 0.213 - - 0.208 - - 
     Catholic 0.490* 0.118 1.632 0.471 - - 
     Jewish 2.773* 0.043 16.005 2.459 - - 
     Other  -0.129 - - 0.540 - - 
     None 0.721 0.127 2.057 0.445 - - 
Perception of Consensus    2.185* 0.572 8.891 
Intercept -0.652 - - -1.628   
R2 .1655   .3764   
N 687   633   

Data: Pew Research Religion and Public Life Survey, 2006; *p<.05; all values weighted
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an individual’s perception of the scientific consensus. On the topic of human evolution 

the more politically liberal people were more likely to know that there is a consensus 

that humans evolved from other life forms. Biblical literalists were less likely than non-

literalists to know the consensus; the odds ratio indicates that they are more than 50% 

less likely to have a correct perception of the scientific consensus. The religious 

tradition dummy series shows that, compared to Evangelicals, no religious group is 

significantly more or less likely to know the consensus except for religious Nones who 

were much more likely to know the consensus than all other groups (115% more likely). 

The standardized coefficients from this model tell us that political views are the 

strongest predictor of knowing the consensus on human evolution, followed by Biblical 

literalism. 

The logistic regression predicting correct knowledge of the global warming 

consensus closely mirrors the results from the human evolution model. Gender stands 

out as a socio-demographic variable that was not significant in predicting human 

evolution consensus knowledge. For global warming, males are about 39% less likely 

than females to know the consensus on global warming. Income was also positively 

correlated with consensus knowledge, indicating that as income rises a person is more 

likely to know the consensus on the issue. The effects of political views and religious 

tradition are the same as in the model for human evolution: political liberals are more  

likely to know the consensus, and religious Nones are more likely than all other 

religious traditions to know the scientific consensus (about 245% more likely). 

Notably, and perhaps counter-intuitively, education is not a significant predictor 

of consensus knowledge for either issue. There is no variation in consensus knowledge 
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at any level of education when controlling for other demographic, political and religious 

factors.  
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Table 3. Binary Logistic Regressions Predicting Correct Perception of Scientific Consensus, 2006 
 

 Human Evolution  Anthropogenic Global Warming 
Variables Parameter 

Estimate 
Standardized 
Coefficient 

Odds Ratio  Parameter 
Estimate 

Standardized 
Coefficient 

Odds Ratio 

Gender (Male) -0.175 - -  -0.482* -0.132 0.617 
Age -0.009 - -  0.007 - - 
Married 0.391 - -  -0.190 - - 
Children -0.335 - -  -0.378 - - 
Region (South) 0.184 - -  -0.081 - - 
Education  
(Less than High School 
Contrast) 

       

     High School 0.451 - -  -0.593 - - 
     Some College 0.370 - -  -0.460 - - 
     College Graduate 0.683 - -  -0.653 - - 
 Income -0.033 - -  0.059* 0.071 1.061 
Political View (Liberal) 0.405* 0.208 1.499  0.275* 0.141 1.316 
Race (White Contrast)        
     Black 0.044 - -  -0.059 - - 
     Asian 0.253 - -  15.145 - - 
     Other Race -0.123 - -  -0.069 - - 
Church Attendance 0.117 - -  0.124 - - 
Biblical Literalism -0.705* -0.184 0.494  -0.275 - - 
Religious Tradition (Evangelical 
Contrast) 

       

     Mainline Protestant 0.230 - -  0.245 - - 
     Catholic 0.431 - -  0.211 - - 
     Jewish 1.907 - -  0.800 - - 
     Other  0.548 - -  -0.181 - - 
     None 0.769* 0.139 2.157  1.240* 0.218 3.456 
Intercept -0.735    -0.389   
R2 0.1510    0.1171   
N 688    676   

     Data: Pew Research Religion and Public Life Survey, 2006; *p<.05; all values weighted 
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CHAPTER FOUR 

 
Discussion and Conclusion 

 
 

Discussion 
 

 One of the most notable results from the logistic regressions was the relative 

absence of education as a significant predictor of scientific conformity or consensus 

perception. The only model where education was a significant factor was in predicting 

scientific conformity to the issue of global warming in Table 3, where a college 

education made an individual more likely to be a scientific conformist. However, 

knowledge of the consensus turned out to be the much stronger predictor of scientific 

conformity in that model, and given the non-significance of education in predicting 

consensus knowledge the actual effect of education in predicting conformity is actually 

smaller than the existing literature would suggest. 

 The general non-significance of education is in itself significant: it suggests that 

educational institutions, and the socialization that occurs in those settings, are not as 

effective in producing scientific conformity as the influence of political and religious 

factors. Under the scientific literacy paradigm the primary social location where literacy 

is expected to be developed is the classroom- better education from the bottom to the 

top in the natural sciences should lead to better literacy in scientific matters. These 

results suggest that the classroom is actually not the primary arena where these issues 

are solidified for individuals. Practically speaking, this means that scientific authorities 

who want to communicate the orthodox view of their field cannot rely solely upon 
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educational settings to contend with deviant scientific views. Rather, authorities in the 

political and religious spheres bear much of the responsibility for propagating and 

disseminating deviant scientific views. 

 Another point to be taken from these results is the importance of consensus 

knowledge. Scientific ignorance, or lack of knowledge, is important insofar as the focus 

is on the individual’s perception of the scientific consensus. In both models predicting 

scientific conformity having knowledge of the scientific consensus was a significant 

predicting variable, and one of the strongest ones, even when controlling for other 

independent variables. This suggests that people value conformity with the scientific 

consensus; they don’t want to knowingly deviate from the scientific consensus on 

evolution and global warming. This dovetails with what is already known about 

scientific deviants: they value scientific norms and seek to be in conformity with them, 

even in support of deviant beliefs. Thus, one of the strongest rhetorical tools used by 

creationists and global warming denialists is to question the scientific consensus on the 

issue and create the appearance of controversy where none exists. There is the 

understanding that if the consensus is undermined then their deviant viewpoints gain 

legitimacy. Clearly communicating the consensus on scientific issues can go a long way 

towards delegitimizing scientifically deviant voices. 

 The earlier point made about the non-significance of educational variables still 

holds, however. In Table 3, where the models predicted consensus perception, 

education was still a non-significant predictor. It came down to religion and politics, 

once again suggesting that education is not the place where consensus perception forms. 

An individual’s perception of the scientific consensus on evolution and global warming 
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is important in determining whether they will be scientifically conformist or deviant, 

but the very process of forming beliefs about the scientific consensus is strongly 

influenced by religion and politics; the effect of educational attainment is accounted for 

by these variables. Again, contrary to expectations from the scientific literacy literature, 

the classroom may not be the most effective place to disseminate information about 

scientific consensus on issues. The social arenas where these beliefs about scientific 

consensus are formed are religious and political in nature. 

 The most important feature of these tables is the consistent and strong effect of 

political views across all models. Political liberalism predicts scientific conformity on 

both human evolution and global warming, and it also predicts having a correct 

perception of the scientific consensus on both issues. Additionally, for all models it is 

one of the strongest predictor variables. This speaks to the influential place of politics as 

a mediating institution in the dissemination of scientific knowledge, as well as to the 

effect of politicizing scientific issues. Scientifically deviant viewpoints are easier to 

hold onto when they’re tied into social identities, religious or political being two 

obvious examples. Tying group identity into scientific deviance lends the individual a 

level of confidence in their deviant beliefs that they might otherwise question, and 

having large numbers of other people sharing deviant views lessens the impact of social 

sanctions that would otherwise be felt more keenly.  

The rhetoric of politics also plays a significant role in the sustaining of 

scientifically deviant views; one of the most popular rhetorical tactics used by global 

warming denialists, for example, is to simply deny that the scientific consensus exists 

on the issue (Gough and Shackley, 2001; McCright & Dunlap, 2000). This allows 
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individuals to deviate from the scientific consensus without fear, because they believe 

that they are not running counter to scientific authority- this also harkens back to the 

results concerning the effectiveness of consensus perception in predicting scientific 

conformity. Since individuals will naturally value conformity with scientific authority, 

one of the most effective ways to encourage scientifically deviant beliefs is to 

undermine their knowledge of the consensus itself. This is also a common feature in 

creationist literature, where the scholarly consensus is most often downplayed or never 

mentioned (Giberson, 2008; Smith, 2010). 

Drawing attention to the politicized nature of scientific deviance also 

underscores the tenuous position of authority that the scientific community has. For the 

most part, scientific communities enjoy unchallenged authority on matters pertaining to 

their fields of study. However, as the results of this project suggest, political (and 

religious) interests are capable of stepping into a position where they mediate the 

passage of knowledge from scientific communities to the public at large. Scientifically 

uncontroversial pronouncements can take on a publicly controversial edge when 

presented by parties who do not share the ideal of disinterest that exists as a norm of 

conduct among scientific communities. The distribution of scientific knowledge is a 

social process and is facilitated by people who recognize authorities of knowledge other 

than scientific communities (Carpenter, 2001). The resulting clash of social authority 

can result in the circulation of scientifically deviant beliefs. 

 It must be acknowledged that the generalizability of these results is 

questionable; both issues of evolution and global warming were chosen because of their 

status as highly visible examples of public scientific deviance, but that is precisely why 
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we might have expected to see the strong effects of religious and political variables over 

and above education in the models. Evolution is a contentious issue precisely because it 

challenges specific religious claims about the natural world. Global warming, because 

of the myriad of policy implications wrapped up in the debate, is essentially political. If 

I want to generalize broadly about public scientific deviance I have to acknowledge that 

the two case studies used in this project may overestimate the influence of religion and 

politics on the formation of deviant scientific beliefs.  Other issues may be influenced 

less (or more) by religion and politics, and educational ventures may be an effective 

route in meeting the challenges of those deviant viewpoints.  

 Additionally, the effect of education is measured rather bluntly in categories of 

educational attainment. While this has been sufficient for previous research, its 

adequacy for the issue is questionable. A better measure of the effect of education 

would be able to control for the relevance of the content of an individual’s education as 

well as their educational attainment; in the analysis presented here, a person with a 

doctorate of theology would be counted the same as a person with a doctorate in 

biology. Clearly there is a qualitative difference in their education based on the field of 

study, and that difference may very well prove to be significant in discerning the 

likelihood that they would be scientifically conformist or deviant on these issues. 

Constraints of the data notwithstanding, the results are still suggestive concerning the 

non-significance of educational attainment. The fact that those without low educational 

attainment (less than a high school diploma) largely do not differ significantly from all 

educational attainment categories above them is surprising and not easily explained 
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away by a failure to adequately distinguish educational paths from educational 

attainment. 

 
Conclusion 

 
I have argued here that cases where public controversy on a scientific issue 

outpaces controversy at the professional level can be conceptualized as a type of 

deviance from established scientific knowledge- public scientific deviance. I further 

proposed a conceptualization of scientific deviance that introduced the individual’s 

perception of the scientific consensus as an important point of inquiry. Inclusion of this 

dimension of scientific knowledge proved valuable in predicting whether an individual 

would be a scientific conformist or deviant in regards to the issues of human evolution 

and anthropogenic global warming.  

 Contrary to previous studies that described these types of issues as being 

fundamentally about scientific literacy concerning facts, the results show that the truly 

important aspect of literacy is knowledge of the scientific consensus. People naturally 

value conformity with scientific authority, and if they perceive a professional consensus 

they will likely conform to it. The formation of consensus perception is not based on 

educational attainment level, however; it is actually determined by religious and, most 

strongly, political factors. Even when predicting scientific conformity, and including the 

effects of consensus perception, educational attainment is a non-significant predictor in 

the presence of political and religious variables. This profoundly challenges the 

assumptions of the scientific literacy paradigm, which largely assumes that educational 

advances can mitigate the effects of religion and politics on understandings of scientific 

issues. Even at the level of consensus perception formation, religion and politics 
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mediate the transmission of scientific knowledge from the elites of the scientific 

community to the public at large. 

Of course, consensus perception does not explain all of the variation in 

scientifically conformist and deviant beliefs.  Revisiting my earlier re-conceptualization 

of scientific deviance, the category of ‘informed scientific deviants’ (see Figure 1 and 2) 

presents an intriguing avenue for future research. Having isolated those individuals who 

have a perception of a scientific consensus, what social factors predict whether they 

choose to conform or deviate from it? Informed scientific deviants represent nearly 

twenty percent of the sample for both of the issues discussed in this project, indicating 

that a significant number of people knowingly reject scientific authority, an interesting 

social phenomenon that remains to be explored. 

 These results are limited in their scope, having only analyzed the two issues of 

human evolution and global warming. While these two issues are the most prominent 

cases of public scientific deviance, and certainly merit attention, there are many other 

issues where scientifically deviant viewpoints have become commonplace. Medically 

deviant beliefs have gained more popularity in the last decade, for example, and 

religious and political influences are not obviously at work behind this development. 

Using the typology I introduce in this project may garner some greater insights into the 

unique social processes that negotiate the transmission of scientific knowledge and 

drive public scientific deviance. 
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APPENDIX 
 

Additional Figures 
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Figure A1.  Modeling Scientific Deviance: Human Evolution 
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Figure A2.  Modeling Scientific Deviance: Global Warming 
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