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Summary 

The thesis consists of three empirical articles, with each paper focusing on the specific domain 

of public understanding of science research field, namely racial disparities in civic scientific 

literacy, public support for the pro-environmental governmental policies, and public perception 

of scientists’ trustworthiness. 

Chapter 2 employs the General Social Survey data to study the role of racial social identity 

and racial ingroup evaluation in shaping the science literacy gap between whites and African 

Americans. In Chapter 3, the European Social Survey Round 8 data is used to explore the 

relationship between public support for the welfare state and the environmental state. Finally, 

Chapter 4 utilizes the experimental data collected via Prolific to answer the question as to 

what are the attributes of scientists that make them preferable and more trustworthy in the 

public eyes. 
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1.! General introduction 

!"! !#$%&'&()*+,-./012 (

I remember that time during my undergraduate degree when I first got introduced to the 

research field of science and technology studies. The idea of social researchers turning their 

heads to academia and scrutinizing how scientific knowledge is constructed via negotiations in 

the laboratories and universities – as Latour did in his famous book ‘Science in Action: How 

to Follow Scientists and Engineers Through Society’ (1987) – immediately caught my attention 

and took a top position in my subjective list of the most interesting and attractive topics that 

the social science can offer to a young scholar. 

However, as time went by, what sparked my curiosity even more was the way how academia 

and scientific research is perceived by the public. Do people see scientists as some sort of 

intellectually advanced distant demigods who bring pure beneficence to the society, or are they 

considered more as down-to-earth humans that are prone to the same kind of biases and errors 

as anyone else and that the society should keep a watchful eye on? What does this depend on? 

Why some people tend to be immersed into the scientific agenda following the latest news and 

having an active stance in discussing science issues, while others say that these matters are too 

complicated for them to deal with and that there is only a hardly perceptible effect that science 

negotiations have on their day-to-day life? 

These questions puzzled me a lot and I started delving more and more into the relevant literature 

to see how the idea of studying public attitudes to science emerged and reinforced itself, what 

is the current state-of-the-art research, and what can be done further. Perhaps as it is with all 

research fields and all disciplines, I soon discovered that the agenda of studies on public 

understanding of science has come a long way too, and the premises and intentions behind the 

very first nationally representative survey of public attitudes, beliefs, and knowledge about 
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science conducted by Stephen Withey in the late 50s (1959) were grounded in a research 

paradigm that would seem rather shallow and even naïve today. 

Looking back at the history of public understanding of science, Bauer (2009) identifies three 

landmark discourses - or paradigms, as he calls them – that dominated the field in their 

respective time, each having its own core concepts, study rationales, and research field 

boundaries. 

The first period that lasted for roughly 25 years from the 60s to mid-80s went down in history 

as an era of research on civic science literacy (Shen 1975; Miller 1983). During that time, 

scientific literacy, broadly defined as ‘the ability of the individual to read about, comprehend, 

and express an opinion on scientific matters’ (Miller 1983: 30) has become a matter of 

increased interest and concern both for scientists and policy-makers. The reason for this lies in 

the growing awareness that science, however distant it might have seemed from the public at 

that point, did not constitute an autonomous impenetrable entity that could be guided and 

regulated exclusively by its own rules without any reference to the general public. Just the 

opposite, there was growing evidence that scientists and policy-makers can face a collective 

response from the public on a variety of societally significant matters - nuclear energy, 

vaccinations, climate change just to name a few – and that this response oftentimes might be 

driven by the lack of understanding of the science behind the disputed matter. 

Thus, the public understanding of science research of that time got its motivation from the idea 

that, if the public has to be listened to, then it would be better to ensure that the public voice is 

based on a decent level of understanding of science, rather than on all kinds of easily spreading 

misconceptions, misinformation, and conspiracy theories. For that, the level of public 

knowledge of science should be carefully measured in the first place, and, if being low, the 

public should then be educated to express its views and concerns more informatively. 
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The implicit assumption that educating the public can make it more supportive for various 

scientific endeavors has become a matter of explicit scrutiny as the research on public and 

science progressed from the stage of ‘science literacy’ to ‘public understanding’ in the mid-

80s. Confirming the ‘the more you know, the more you love it’ (Bauer 2009: 224) idea has 

now become a cherished goal for researchers in public understanding of science, which, in its 

turn, reflected the ongoing inability of scientists and policy-makers to abandon the public 

deficit model of science communication. 

Two decades of search for the relationship between textbook science knowledge and attitude 

to science were neatly summarized in a meta-analysis by Allum and colleagues (2008), and the 

conclusion was unequivocal: if the relationship between those two concepts exists at all, it is 

rather weak, and science knowledge surely cannot account for a large fraction of variation in 

science attitudes. Hence, the rationalist agenda of public understanding of science has not found 

its confirmation – for good or for bad, the questions of how the public perceives science and 

why trust in science is constantly decreasing appeared to be by far more complex and 

multidimensional than it was originally pictured. 

This finding has had a dramatic effect on science communication, prompting scientists and 

policymakers to rethink the way they communicate with the public. The juxtaposition of 

science and society was no more a valid option as it could only lead to the gradual decline of 

the authority of science and enhance its incapability of effectively implementing much needed 

scientific interventions – the repercussion of this confidence crisis could be witnessed up to 

this day (Kabat 2017). 

In this vein, science communication started its drift from the ‘science vs. society’ agenda 

towards the ‘science-in-society’ (Bauer 2009: 222) one, that advocated for establishing a more 

equitable dialogue between science and the public and taking away from scientists and 

policymakers their previously indisputable right to make technocratic decisions and impose 
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science policy without external control and accountability. The key questions of this period of 

research revolve around the topics of public engagement in science policy-shaping (Stilgoe et 

al. 2014), collaborative research, and the ways to restore public trust by democratising 

scientific research and making its principles and practices more transparent to the wider 

audience (Haerlin and Parr 1999). 

Before coming to the PUS field, the acknowledgment of the multiplicity of expertise and 

various ‘epistemic cultures’ (Cetina 1999) that scientists and lay citizens produce has first 

become a matter of close scrutiny in the related field of science and technology studies. Unlike 

PUS research field that mostly adheres to quantitative methodology and seeks for describing 

the relationship between the concepts using large-scale survey data, or establishing causal 

effects in the experimental setting, science and technologies studies mostly adopt the 

qualitative research methodology. This allows for more in-depth understanding of the subtleties 

of scientific knowledge construction process, and it is very common for STS researchers to 

come to the laboratories or other academic institutions, blend in with the personnel and observe 

the social dynamic on a micro level. 

Undergoing the evolutionary path from studying science ethos (Merton 1942) to assigning 

agency to inanimate objects (Callon 1986, Latour 1987), the latest developments in this STS 

field known under the name of actor-network theory (Latour 1996) indeed revolutionized the 

way the construction of scientific knowledge is theorized. According to this theory, scientists, 

very much like politicians, form alliances with other actors to facilitate the development and 

spread of new technologies, either one thinks of vaccines (Latour 1999) or electric cars (Callon 

1987). From this perspective, restoring public trust in science can be considered as a primary 

goal for science policymakers if they wish not to face an ardent resistance – however reasonable 

and knowledgeable it might ne - when new technologies are about to enter the market. 
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While the history of research on public understanding of science might seem as a linear 

trajectory from research on science literacy to research on public engagement in science, it 

would not be entirely correct to say so. The overall agenda and the way how research questions 

are being posed indeed changes, yet the arsenal of concepts that underpin the research 

accumulates and recycles everything that has been of use in the past. Over the almost 60 years 

of research on public understanding of sciences, some questions have received quite enough 

attention and can be considered well scrutinized i.e. the relationship between science literacy 

and attitudes to science (Allum et al. 2008) or trust in science and scientists (Krause et al. 

2019), while others are still in the making i.e. public attitude to artificial intelligence and robots 

(Zhang and Dafoe 2020). 

Hence, please consider this thesis as a humble attempt to advance the knowledge about the 

public perception of science and scientists in the facets that I felt I was able to contribute to 

most fruitfully over these four vivid years of my PhD degree. Even though the thesis consists 

of three self-contained articles tapping into various domains within the public understanding 

of science research field, yet I would argue that there is a general thread that stitches together 

all the papers. The bonding thread becomes clear when we think about the questions that 

inevitably arise in mind when pondering whether the public should be (and how) included in 

the dialogue on science policy shaping. 

When debating the extent to which lay citizens should be granted a voice in this regard, what 

might matter first at a surface level is the knowledgeability of people in the context of a 

discussed issue. While the prevailing notion is that engaging citizens into science policy 

discussion, overall brings more societal benefits than harm (e.g. Stilgoe et al. 2014), and this 

is a wholesome thing to do in terms of promoting accountability and transparency of science 

(Fuller 2011), researchers still argue who are those most proactive citizens that are willing to 

participate in negotiations (Powerll et al. 2011) and whether their level of knowledgeability 
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and overall awareness is high enough to contribute to the discussion productively. This is where 

the concept of science literacy kicks in. Being unequally distributed among the population 

(Allum et al. 2018), some people report lower levels of science literacy than others depending 

on their sociodemographic profile. Thus, Chapter 2 of this thesis builds upon this fact and 

joins the discussion about socioeconomic disparities in science literacy approaching it from the 

perspective of racial inequality. 

As a disclaimer, while some researchers question the validity of the civic scientific literacy 

scale and argue that the items tapping into the acquaintance with the basic scientific facts 

should be substituted with the items measuring the knowledge of how the scientific institution 

actually works (Bauer et al. 2000), there is still a dominant tendency in recent polls and surveys 

to use the knowledge scales that are primarily based on the items delving into the basic 

knowledge of well-established scientific facts (Funk and Goo 2015; NSF 2018), and I adopt 

this approach too. 

The second thought to consider when thinking about laypeople interacting with science policy 

is public trust in science. As broad as the question of public trust in the scientific community 

might sound to a general reader, it boils down to a simple branching: it is either people believe 

that the scientists being left unaccounted for are doing their job in such a way that increases 

the societal good and brings no or least possible harm, or – much within a flow of Beck’s ‘risk 

society’ idea (Beck 992) – people tend to believe that terrible things might happen if scientists 

are left unattended. The body of polls and surveys on public trust in science is voluminous (e.g. 

Krause et al. 2019), yet not all the facets of this topic have received equal attention. What is 

left somewhat understudied – and what became the research topic in Chapter 4 of this thesis 

– is what sociodemographic and work-related attributes of scientists matter in terms of their 

perceived trustworthiness and preferability by the public, net of the scientific message that is 

conveyed. 



7 
 

Chapter 3 of the dissertation is devoted to the very topic of public support for science policy. 

The world we live in has reached such an ultimate level of complexity that the challenges we 

face as humanity and the potentially detrimental consequences they might bring about in the 

future require us to act immediately. Perhaps the most serious challenge that must be dealt with 

is global climate change and its environmental, economic, and societal aftermath. There is a 

well-developed body of literature on factors of public acceptance of climate change (e.g. 

Hornsey et al. 2016) and governmental policies related to climate change (e.g. Poortinga et al. 

2012). Building upon this evidence, my goal in this chapter was to add to the discussion from 

the fairly untrodden perspective and link public support for environmental policies with public 

support for the welfare state policies to establish whether public opinion about long-term 

environmental and short-term societal risks is homogenous or not. 

 

!"3!4$*56%.(/7%.7'%8(

In Chapter 2 I and Prof. Nick Allum employ the data from the General Social Survey (GSS) 

to study the role of race-based social identity and race-based ingroup evaluation in shaping 

racial disparities in science literacy. This chapter builds upon the existing literature (e.g. Plutzer 

2013; Allum et al. 2018; Anderson 2015; NASEM 2016) that has so far studied the racial gap 

in science literacy mostly from the perspective of educational and economic disadvantages. 

However, the scholarship suggests that racial disparities tend to persist even when the most 

commonly used covariates such as education, religiosity, age, place of living, etc. are accounted 

for. 

We, therefore, approach this issue from another perspective by inspecting how the strength of 

racial self-identification and racial ingroup evaluation can impact science literacy among 

African Americans compared to the white population. Employing the social identity theory 
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(Tajfel 1974, 1981; Tajfel and Turner 1986) as a theoretical framework, we have shown that 

the subjective perception of social closeness with the racial ingroup does not contribute to the 

explanation of the racial disparities in science literacy; however, there is evidence to suggest 

that the favourable ingroup evaluation is positively associated with African Americans’ scores 

on science knowledge scale, compared to whites. 

The novelty of this work comes from the fact that the topic of racial disparities in science 

literacy has not been studied previously from the perspective of racial social identity. 

Employing high-quality survey data, we were able to investigate the role of social identity and 

ingroup evaluation in shaping science knowledge among African Americans and whites, and 

thus advance the long-lasting discussion about the race-based differences in the uptake of 

science. The results of the analysis provoke a vital discussion as to what is the role of 

historically induced and socially absorbed distrust to science among African Americans in 

repelling them from endorsing science knowledge and how this can be overcome given the new 

empirical evidence that is provided in the chapter. 

In Chapter 3 I use the data coming from the European Social Survey Round 8 (2016) to study 

factors of public support for the environmental state' (Meadowcroft 2008, Duit 2016)' i.e. 

government measures aimed at curbing societal and economic risks related to supranational 

environmental threats such as global warming. The specific focus of this chapter is on 

disentangling the relationship between public support for the welfare and environmental states 

when taking into account other important predictors of pro-environmental attitudes such as 

values, climate change belief, and environmental concern. Employing the Value-Belief-Norm 

theory (Stern et al. 1999, Stern 2000) and running the structural equation model I show that 

people endorsing a positive view about government-driven welfare measures also tend to 

support state intervention into the environmental realm, although the magnitude of this effect 

is somewhat lower than that of factors coming from the Value-Belief-Norm theory. 
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The novelty of this work comes from combining the notions of public support for the welfare 

and environmental states in a single empirical model. While there is plenty of theoretical 

literature (e.g. Duit et al. 2016; Gough 2016) on how the emergence of the environmental state 

is connected to the development of the welfare state, none of the papers has so far explored 

whether public views of these two entities are related to each other or not. Wrapping up the 

paper within the Value-Belief-Norm framework that has been precisely developed to explain 

pro-environmental behavior and attitudes ensures that all essential factors have been accounted 

for when disentangling the relationship between the welfare and environmental states. The 

results of the analysis provoke a discussion as to what extent the measures aimed at promoting 

public support for the pro-environmental policies should rely on activating people’s 

environmental identity, and whether it is possible to approach this objective by appealing to 

the notion of the government responsibility in regulating and curbing collective risks (e.g. such 

as the one we are witnessing currently with the case of COVID-19). 

In Chapter 4 I and co-authors Prof. Nick Allum and Dr. Burak Sonmez develop and carry out 

a conjoint experiment via Prolific online participant recruitment engine to explore what are the 

scientist’s attributes that the general public tends to rely on most when it comes to making 

judgments about scientist’s credibility and trustworthiness. By invoking the social identity 

theory (Stern et al. 1999, Stern 2000) and inspecting the effects of scientist’s race/ethnicity, 

sex, political leaning, scientific field, and domain of work, we show that the political ideology 

of scientist plays the most important role in shaping his/her perceived trustworthiness, with 

Independent scientists being treated as more preferable compared to those leaning either 

towards the Democrat or Republican side of the spectrum. Moreover, we find that work-related 

attributes such as the scientific field and work domain (government, industry, or university) 

matter more in terms of scientist’s preferability compared to their basic socio-demographic 

traits i.e. sex and race/ethnicity. 
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The novelty of this research comes from its specific focus on the public preferences for 

scientists and their trustworthiness as opposed to the abundant existing research on trust in 

institutionalized science per se (e.g. Krause et al. 2019) and public perception of controversial 

scientific topics e.g. global warming (Hamilton et al. 2015) or vaccines (Larson et al. 2016). 

We were able to show that when disentangling the complex relationship between science and 

the public, the expert claims made by scientists cannot be scrutinized separately from the public 

image that the scientists happen to hold as their perceived trustworthiness as experts goes far 

beyond the mere contents of the message that they convey. This chapter thus advances the 

discussion around the proclaimed failure of the scientific community to signal to the wider 

audience the integrity of their research (Jamieson et al. 2019) by revealing what are the 

cognitive heuristics and implicit biases that the public holds about scientists with various 

sociodemographic profiles and working backgrounds. 
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Chapter 2 is co-authored with Prof. Nick Allum and is currently under review for publication 

in !"#$%&'()*+,-./)*%)0'12'3&%+)&+. 

Chapter 3 is single-authored and will be submitted to the 4)5%,1)6+)./$'!1$%.%&-. 

Chapter 4 is co-authored with Prof. Nick Allum and Dr. Burak Sonmez and will be submitted 

to the !,1&++*%)0-'12'.7+'(3'8/.%1)/$'9&/*+6:'12'3&%+)&+';!893<. 
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2.! Social Identity and Racial Disparities in Science Literacy 

 

Research on African-Americans’ relationship with science, while relatively sparse, in general 

suggests higher levels of alienation than among their white counterparts, whether in the form 

of less positive attitudes to science, or lower scientific literacy. In this paper we examine the 

role of racial social identity and ingroup evaluation as putative mechanisms that produce these 

disparities. Race-based social identity could be associated with attitudes to and engagement 

with science if the social gains from science are seen as inequitably distributed along racial 

dimensions. We use data from the General Social Survey (GSS), pooled over three waves, as 

the basis for our investigation. The results indicate that expressing social closeness with people 

of the same race is not associated with African-American scores on a science knowledge scale. 

However, we provide evidence that favourable ingroup evaluation is positively associated with 

African-Americans’ scores on the same science knowledge scale. 

 

Keywords: -&%+).%2%&'$%.+,/&:_',/&%/$'*%-E/,%.%+-_'-1&%/$'%*+).%.:'.7+1,:_'E"#$%&'")*+,-./)*%)0'

12'-&%+)&+'
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The underrepresentation of Black Americans in STEM occupations, along with racial 

differences in educational experiences, lower levels of general literacy and restricted access to 

scientific information have been posited as important factors associated with racial disparities 

in knowledge about science (e.g. Anderson 2015). Indeed, reports show that the share of Black 

Americans working in the field of science, technology, and engineering has been low at least 

since 1970, and continues to be so now (Landivar 2013). Blacks are less likely to select STEM 

majors at college and they have higher chances of dropping out (Griffith 2010; Chen 2009). In 

terms of schooling, Blacks’ overall experience also tends to be less positive than that of whites 

(for a review see Kao and Thompson 2003; see also Fordham and Ogbu 1986; Lynn and Parker 

2006). Concomitantly, levels of basic and health literacy for Blacks are lower than for other 

race and ethnic groups (NASEM 2016: Chapter 3; Kutner et al. 2006; Rikard et al. 2016). It 

would be unsurprising, then, if science literacy followed the same pattern, plausibly also 

dependent on this common set of structural features. 

Recent research suggests, however, that the racial cleavage in science knowledge is not only a 

mere reflection of broader patterns of social and economic disadvantage. Racial disparities in 

science knowledge persist even when people with the same educational levels are compared 

(Funk and Goo 2015: 5; NSB 2018: 41-43). Adjusting for basic or ‘foundational’ literacy and 

a range of other covariates, Allum et al (2018) found that a substantial knowledge gap remains. 

This indicates that there may be something more at play than observably structural explanations 

for disparities in science knowledge. As Anderson (2015) notes, there arguably exists an 

historically-established “complex relationship between science and the African-American 

community”. Blacks tend to be more anti-scientific in their attitudes (Gauchat 2008) and have 

a lower level of trust in science (Gauchat 2011; 2012). They also consider scientific misconduct 
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to be a bigger issue compared to whites, and this is especially so in the medical realm (Funk et 

al. 2019). 

All of this is unsurprising: the legacy of ‘scientific racism’, as Plutzer puts it (2013: 147; see 

also Fairchild 1991; Williams 1974) is strong and may well drive some of the ways in which 

African-Americans perceive science. Apparent cases of science-driven discrimination (Dennis 

1995) such as Galton’s early work on eugenics (1892) and Jensen’s research on race-based 

differences in IQ, published in 1969, attracted widespread media attention (Sowell 1973) and 

remains one of the most controversial scientific episodes of the 20!"  century. This and other 

famous cases such as that of the Tuskegee Syphilis Experiment (Fairchild and Bayer 1999; e.g. 

Reverby 2001) could have left a profound imprint on the collective memory of African-

Americans (Assmann and Czaplicka 1995; Halbwachs 1992). This could quite reasonably give 

rise to suspicious - if not downright antagonistic - attitudes to science. This, in turn, could drive 

alienation and institutional distrust, and a lack of motivation to engage with science, including 

with formal and informal science education. 

The perception that science does little for Black Americans is wryly captured in Gil Scott-

Heron’s ironic paean to the space race of the 1960s: “The man jus' upped my rent las' night 

'cause Whitey's on the moon. No hot water, no toilets, no lights. But Whitey's on the moon”. 

For Scott-Heron, the fact that it is G7%.+ Americans who are on the moon is significant. The 

salience of race in one of the most spectacular scientific achievements of the last century 

derives from the harsh contrast between the deprived material conditions experienced by 

Blacks at the end of the 1960s while seemingly unlimited federal resources were 

simultaneously being channelled to the space race. Thus, it is plausible that race-based social 

identity could be associated with attitudes to and engagement with science, if the social gains 

from science are seen as inequitably distributed along racial dimensions. 
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In the present paper, we take up this theme and adopt a social psychological approach based 

on social identity theory (Tajfel 1974, 1981; Tajfel and Turner 1986) along with the related 

idea of stereotype threat (Aronson 2004). In doing so, we seek to elaborate on findings 

emerging from recent research by investigating how the salience of racial-identification and 

ingroup evaluation might be connected with disparities in science literacy. 

 

3"3!#$%/.%6'+*=(>.*?%8/.,(*12( @A5/6$%&%&(

#"#"!! 0,)(*'. 123-+(+4.563,74.

The cornerstone concept of social identity theory is, unsurprisingly, social identity. Produced 

by a process of social categorization, which implies systematising the social world according 

to meaningful and distinct categories, social identity describes the state of one’s belonging to 

a certain social group and the meanings that this belonging entails. According to Tajfel, social 

identity is ‘that part of an individual’s self-concept which derives from his knowledge of his 

membership in a social group (or groups) together with the value and emotional significance 

attached to that group membership’ (Tajfel 1981: 255). 

A subjective interpretation of a group membership is implied by social identity theory and the 

concept of a social group is regarded as flexible as well, being treated as ‘a cognitive entity that 

is meaningful to the subject at a particular point in time’ (Tajfel 1974: 69). Therefore, it should 

not be confused with sociological categories which imply an external, observer-driven 

categorization of social objects (Turner and Reynolds 2001: 137-138). The core mechanism 

implied by the theory, namely, dividing people into ingroup and outgroup, brings about three 

theoretical principles underpinning the dynamics of intergroup behaviour: a) the desire to 

maintain a positive social identity; b) fulfilment of this desire by making a favourable 

comparison with a relevant outgroup c) leaving, or changing the value of the social group, if 
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the social identity provided by it appears to be unsatisfactory (Tajfel and Turner 1986: 16). 

However, not every identity is equally important. The concept of ‘master statuses’ (Jaret and 

Reitzes 1999: 716-717; see Rosenblum and Travis 1996) refers to those substantial 

characteristics (race, gender, class and sexual orientation are examples) that overwhelm other 

identities in structuring social situations. Racial identity is arguably the most pivotal among 

them, since it is rarely possible to mask one’s phenotypical traits that are used by others in a 

process of categorization and thus escape or alter its consequences#. 

While whites’ racial identity is stereotypically associated with being more educated (Allen 

1996) and having higher social status (Saperstein and Penner 2012), Blacks are oftentimes 

subjected to negative prejudices about their behavior and intellectual abilities (e.g. Peffley et 

al. 1997). Even though the awareness of such negative stereotypes could in principle lead to 

enhanced social solidarity, the need constantly to refute unfounded allegations can lead to a 

substantial decrease in well-being (Hughes et al. 2015) and ultimately result in the 

internalization of negative racial stereotypes and a distorted view of oneself and one’s abilities 

(Williams and Mohammed 2013). Our intuition is that science is seen as alienating for at least 

some Black Americans (this is not saying that it may not be alienating for some whites too). 

That being so, it is reasonable to suggest that variation in the salience of racial identity for 

Americans could shape some of the variation in their attitudes and knowledge in relation to 

science. Accordingly, our first research question is: how is the salience of racial self-

identification associated with science literacy for Blacks compared to whites? 
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There is substantial empirical evidence to suggest that racial self-identification plays an 

essential role in structuring the everyday life of African-Americans and that it is less salient 

among whites. Distinctiveness theory suggests a plausible explanation for this fact, arguing 

that self-identities based on traits that readily distinguish a person from others around them 

tend to be more salient than those that do not (Mehra et al. 1998). Hence, African-Americans 

that make up a visible racial minority are more likely than whites to embrace racial self-

identification as a crucial component of their social identity. This is consistent with findings 

from survey research. Blacks, on average, report feeling closer to the people of their race 

(Williams et al. 2012; Wong and Cho 2005; Wong 1998; Thornton et al. 2012) and are more 

likely to mention race as an identity that is ‘most important to you in describing who you are’ 

(Smith 2007: 388). This feeling of overall closeness translates into the acknowledgment of 

common history and common fate (Bobo and Johnson 2000: 95) which, in turn, gives ground 

for race-based political engagement (e.g. Gurin et al. 1990; Tate 1994). 

Not only do Blacks tend to 2++$ that they are united with other Blacks but this perceived social 

closeness is also intertwined with long-term socioeconomic conditions. Racial disparities 

perpetuate in a host of different ways, for instance in terms of place of living (Emerson et al. 

2001; Iceland and Weinberg 2002), studying (Roscigno 1998; Goldsmith 2009) and strategies 

for finding a job (Mouw 2002). 

Whites, on the contrary, tend to put less emphasis on their racial belonging (Wong and Cho 

2005; Croll 2007). Being a dominant racial identity in the US, whiteness serves as the 

‘unmarked norm against which other identities are marked and racialized’ (Rasmussen et al. 

2001). While being barely noticeable to whites themselves, white racial self-identification can 
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be an object of aspiration and is linked with the achievement of higher social status (Sapperstein 

and Penner 2012; Telles and Paschel 2014). 

In this way, given that the racial identity is more prominent among Blacks than among whites, 

and recognising that the premises for science alienation could be entrenched in Black racial 

self-identification, we hypothesize that, for Black Americans, -.,1)0+, ' ,/&%/$' -+$2`

%*+).%2%&/.%1)'G%$$'#+'/--1&%/.+*'G%.7'$1G+,'$+5+$-'12'&%5%&'-&%+).%2%&'$%.+,/&:\';J:E1.7+-%-'9<\'
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Our second research question focuses more specifically on ingroup evaluation as a vital part of 

the self-identification process and asks 71G' %)0,1"E' +5/$"/.%1)'%-'/--1&%/.+*' G%.7' -&%+)&+'

$%.+,/&:'21,'T$/&P-'&16E/,+*'.1 '71G'%.'%-'/--1&%/.+*'21,'G7%.+-\'We explain the rationale for 

asking this question in what follows.'

Retaining a positive social identity is an important task for an individual, and there are several 

options for doing so, according to social identity theory. The most common way is to make a 

favorable comparison with a relevant outgroup. One can also abandon a social group that has 

a lower status (Tajfel and Turner 1986; Ellemers and Haslam 2011). Since changing one’s 

racial identity is quite problematic because of the hardly-permeable borders dividing racial 

identities (Hughes et al. 2015: 28), emphasising the distinctiveness of one’s own racial group 

and amplifying its advantages over the outgroup can become a common practice to maintain a 

positive identity for members of devalued groups. 

This social mechanism of raising collective self-esteem (Crocker and Luhtanen 1990) that 

manifests itself in accentuating one’s distinctiveness e.g. by celebrating race-specific cultural 

heritage (Tajfel 1974: 83) is likely especially vital for Black Americans: as their self-
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identification is very much based upon repelling identity-threatening stereotypes. Allport noted 

that African Americans ‘‘have heard so frequently that they are lazy, ignorant, dirty, and 

superstitious that they may half believe the accusations, and since the traits are commonly 

despised… some degree of in-group hate seems almost inevitable’’ (1954: 152, cited by 

Burkley and Blanton 2009: 287). Whilst this was in the context of the Jim Crow America of 

the 1950s, there is little reason to think that things have changed radically in the intervening 

years. 

Positive ingroup evaluation and even ingroup bias, as a radical form of favourable ingroup 

comparison (Rudman et al. 2002; Kiecolt and Hughes 2017), does not imply that Blacks should 

necessarily endorse a positive cultural notion of science per se, but it could nevertheless serve 

as a ground for resisting a stereotype threat.' Stereotype threat is a widely studied socio-

psychological phenomenon that provides insight into how self-identification interacting with 

commonly held stereotypes might influence one’s actions and worsen performance in the area 

which is subject to the stereotyping (Steele 1997; Aronson 2004). Social-psychological 

experiments (e.g. Steele and Aronson 1995) have shown that African-American students 

underperform considerably compared to whites in a verbal test when it is framed as a test of 

abilities, rather than one exploring general psychological factors. Presumably, the need to 

confront negative societal stereotypes about their intellectual abilities is what puts on them ‘an 

extra cognitive and emotional burden not borne by people for whom the stereotype does not 

apply’ (Aronson et al. 2002: 114) resulting in more stress and weakened performance. Salient 

racial self-identification, in this regard, can play the role of catalyst making African-Americans 

to internalize more deeply the negative racial stereotypes (Armenta 2010; e.g. Shih et al. 1999). 

In contradistinction to this tendency, those that hold positive outlooks about members of their 

racial in-group will be more likely to question and resist racial intelligence stereotypes. This in 

turn may mitigate their negative effect on performance (Aronson et al. 2002). Thus, treating a 
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positive ingroup evaluation as a signal that the individual’s level of ‘inferior anxiety’ (Steele 

and Aronson 1995: 797-798) is reduced and that they are less subjected to, or at least affected 

by, a stereotypical notion of intellectual capacities throughout the life course, we expect to see 

that for T$/&P'96+,%&/)-H'7%07+,'$+5+$-'12'E1-%.%5+'%)0,1"E'+5/$"/.%1)'G%$$'#+'/--1&%/.+*'G%.7'

7%07+,'$+5+$-'12'&%5%&'-&%+).%2%&'$%.+,/&:';J:E1.7+-%-'T<\ 
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Data for this study come from the General Social Survey (GSS), which is a biennial, face-to-

face probability survey of the adult population of the US covering a wide range of social and 

political attitudes and beliefs, including racial identity. The GSS has also featured measures of 

science literacy since 2006. The variables required for our analysis are only found together in 

the same questionnaire version in three of the survey years available (2008, 2010, 2016, see 

Appendix 1). We, therefore, combine respondents from all of them into one dataset. In doing 

so, we depart from the assumption that when dealing with such fundamental socio-

psychological attribute as racial self-identification, the time effect of 8 years (2008-2016) could 

be neglected as it is too short to drive profound macro-level changes in how entire nation 

perceives their racial identity. Likewise, looking at the time effects from the perspective of 

racial disparities in science literacy, while the research on adult population is sparse, studies 

conducted among students suggest that the science test score gap between whites and Blacks 

tends to be stable over time (Quinn and Cooc 2015). 
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The response rates the GSS survey waves were 70.4% and 70.3% in 2008 and 2010, 

respectively, and 61.3% in 2016$. Survey weights were applied in the regression modelling to 

account for an equal-probability multi-stage cluster sampling design of the GSS. 

 

#"="#! @3*A%73A.

Following the literature on civic scientific literacy (Miller 1987; 1998; 2010; 2016; Allum et 

al. 2008), -&%+)&+'$%.+,/&: was measured as a number of correct (‘True’ or ‘False’) answers to 

a set of 14 quiz-type questions examining respondents’ knowledge of basic scientific facts, the 

idea of probability and the principles of experimental research (see also Gauchat 2012; Allum 

et al. 2018). ‘Don’t know’ and refusals were treated as wrong answers. The list of items used 

to comprise this variable along with correct responses is presented in Appendix 2. 

Respondents’ ,/&+ was measured with a dummy variable, indicating whether a person is white 

or Black. In this question, the interviewer was asked to code respondent’s race silently and ask 

a direct question only in the case of doubt. Those who fell into the category of ‘other race’ were 

omitted from the analysis because the heterogeneity within this category makes it impossible 

to capture the salience of a specific racial identity.% 

C/&%/$'-+$2`%*+).%2%&/.%1) and %)0,1"E'+5/$"/.%1) were measured in a variety of ways (for a 

review see Wong and Cho 2005: 703). In our case we use five items included in the GSS to 

capture how strongly one associates oneself with one’s race ingroup and how one evaluates the 
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members of the ingroup. Item wordings, response scales, and some examples of previous use 

of these items, are shown in Table 1. 

 

Table 1&. Measures of racial self-identification and ingroup evaluation 

Question wording Scale Some examples of usage 

In general, how close do you feel to 
Blacks/whites? (!"#$%) 

1 (Not at all close) - 
9 (Very close) 

Hughes and Tuch (2003) as 
a measure of social 
distance 

Kiecolt et al. (2017) as an 
indicator of racial self-
identification 

What about having a close relative marry a 
Black/white person? (&'( ) 

1 (Strongly oppose) 
- 5 (Strongly 
favour) 

St. Jean (1998); Djamba 
and Kimuna (2014) as an 
attitude to marriage outside 
own race. 

Barkan and Cohn (1994) as 
a measure of racial 
prejudice 

What about living in a neighborhood where 
half of your neighbors were Blacks/whites? 
(")*%) 

1 (Strongly oppose) 
- 5 (Strongly 
favour) 

Weaver (2008) as a 
measure of social distance 

Barkan and Cohn (1994) as 
a measure of racial 
prejudice 

The second set of characteristics asks if people 
in the group tend to be hardworking or if they 
tend to be lazy. Where would you rate 
Blacks/whites in general on this scale? (+#(, ) 

 

1 (Lazy) – 7 
(Hardworking) Kiecolt et al. (2017); 

Hughes et al (2015) as 
measures of racial ingroup 
evaluation Do people in these groups tend to be 

unintelligent or tend to be intelligent? Where 
would you rate Blacks/whites in general on 
this scale? ()-.") 

1 (Unintelligent) – 
7 (Intelligent) 

 

 
! !R2!$%.!T'.-$,&22*,).!$%.).!*).!$.2!T'.-$,&2-F!*-!.*+%!&/!$%&-.!,$.3-!,2!$%.!$*4#.!C*-!*-Q.1!-.7*)*$.#6!&/!*##!
).-7&21.2$-!*4&'$!4&$%![#*+Q-!*21!C%,$.-I!\&)!$%.!7')7&-.-!&/!$%,-!*2*#6-,-F!$%.6!C.).!).+&1.1!*21!$%.!*2-C.)-!
,2!).-7.+$!&/!$%.!&$%.)!)*+.!+*$.(&)6!C.).!1,-+*)1.1I!9%,-!3.*2-!$%*$F!/&)!.*+%!&/!$%.!/,G.!,$.3-F![#*+Q!
).-7&21.2$-K!*2-C.)- !*).!*4&'$![#*+Q!7.&7#.!*21!C%,$.-K!*2-C.)-!*4&'$!C%,$.-F!,2!&)1.)!$%*$!$%.6!+*2!4.!
,2$.)7).$.1!*-!3.*-').-!&/!-.#/ 0,1.2$,/,+*$,&2!*21!,2()&'7!.G*#'*$,&2I!



26 
 

In order to investigate the latent nature of these concepts, an exploratory factor analysis was 

conducted on the 5 standardized items. A two-factor model with oblique rotation (Promax) 

yielded the most comprehensible result (see Appendix 3). The first factor is related to the 

variables touching upon the issue of social distance (interracial marriage and composition of 

neighbourhood), thus indicating the measure of the salience of racial self-identification, while 

the second one is mainly composed of variables exploring capacities (industriousness and 

intelligence) of peer ingroup members, indicating the overall ingroup evaluation. The item 

referring to the general estimation of racial affinity (&$1-+) was almost equally explained by 

both factors. Factor score estimates were saved and used as independent variables in further 

analysis. 

We also employ three variables that previously have been suggested as potential confounders 

on science literacy - respondent’s $+5+$'12'+*"&/.%1), E/,.%&%E/.%1)'%)'&1$$+0+'-&%+)&+'&1",-+-, 

and 21")*/.%1)/$' $%.+,/&:. Level of education is measured by the highest year of school 

completed, yet we acknowledge that this is just a proxy for education level, and better 

operationalization would take into account heterogeneity of quality of education based on 

geographical regions and socioeconomic status of the households. Those having a college 

degree and taking science courses while studying generally tend to be more knowledgeable in 

science (Miller 2010; Plutzer 2013; NSB 2018: 37; Funk and Goo 2015: 4). An examination 

of the relationship between foundational literacy, using the same variable as we do here 

(G1,*-"6 , a vocabulary test administered to all GSS respondents) and science knowledge was 

carried out by Allum et al. (2018), who found that the inclusion of foundational literacy 

accounted for part of the covariance between race and science literacy. Hence, we include it in 

our analyses. We also adjust for ,+$%0%1-%.:, 2/6%$:' %)&16+, ,+-E1)*+).a-' /0+, 0+)*+,, and 

E1$%.%&/$'/22%$%/.%1). Details of all these covariates are shown in Table 2. 
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Table 2. Descriptive statistics of variables used in the analysis, n = 1,300 

Variable  Mean SD Min Max 

Civic scientific 
literacy 

R’s score on a science knowledge quiz 8.81 2.78 1 14 

Black Whether R is Black (1 = Yes, 0 = No) 0.17  0 1 

Racial self-
identification 

Factor 1 saved scores -0.02 0.75 -2.85 1.51 

Ingroup 
evaluation 

Factor 2 saved scores -0.04 0.66 -2.54 2.08 

College-level 
science courses 

Whether R has taken any college-level science 
courses (1 = Yes, 0 = No) 

0.43  0 1 

Education Highest year of school completed 13.78 2.79 0 20 

Female Whether R is female (1 = Yes, 0 = No) 0.56  0 1 

Age R’s age 47.99 17.05 18 89 

Foundational 
literacy 

Total number of correct answers on a 

Wordsum vocabulary test 
6.15 1.83 0 10 

Church 
attendance 

How often R attends religious services ( 0 = 
Never, 8 = More than once a week) 

3.50 2.80 0 8 

Independent 
Whether R identifies as Independent, 
Independent, near Democrat, or Independent, 
near Republican (1 = Yes, 0 = No) 

0.40  0 1 

Republican 
Whether R identifies as not strong or strong 
Republican (1 = Yes, 0 = No) 

0.27  0 1 

Family income 
R’s inflation-adjusted family income, 
standardized 

0.01 0.95 -1.13 2.93 

'()$*+ [*-.#,2.!)*+.!,-! C%,$.!*21!$%&-.!+*$.(&),J.1!*-!]&$%.)K!C.).!&3,$$.1!/)&3!$%.!*2*#6-,-I![*-.#,2.! 7&#,$,+*#!
7)./.).2+.!,-!N.3&+)*$!82&$!-$)&2(!&)!-$)&2(EF!*21!$%&-.!*//,#,*$,2(!$%.3-.#G.-!C,$%!]&$%.)!7*)$6K!C.).!&3,$$.1!
/)&3!$%.!*2*#6-,-I!9%.!2'34.)!&/!&4-.)G*$,&2-!+&)).-7&21-!$&!$%.! /'##6!-7.+,/,.1!).().--,&2!3&1.#-!89*4#.!̂ F!
B &1.#-!_!*21!`EI!
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In order to test our hypotheses, we fit a set of multivariate linear regressions with interaction 

terms. The interaction terms of race, with racial self-identification and ingroup evaluation 

respectively, allow us to establish whether the effects of these two variables on science 

knowledge differ for whites and Blacks. We expect that racial self-identification and ingroup 

evaluation have significantly different associations for Blacks than for whites, who, in this 

regard, might be considered as a baseline for a comparison. We begin with models that predict 

science knowledge from the set of control variables and education-related covariates. The 
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purpose here is to assess the magnitude of the racial disparity in science literacy, which is our 

explanandum in the models that follow. We then examine the zero-order relationships between 

the identity variables and science knowledge, without controls and interactions, before 

presenting fully specified models with all covariates included.'

 

3"G!:%&0=6&(

Table 3 presents parameter estimates for the models outlined above. The first model with 

controls only indicates that Blacks, on average, tend to score almost two points less on the 

science knowledge scale than whites, which is consistent with previous findings (Allum et al. 

2018). Women, non-Democrats, older and more religious people have also, on average, poorer 

science knowledge, while higher family income is associated with higher knowledge. Model 2 

adds covariates that account for the various facets of relevant educational and cognitive 

achievement. Having more years of schooling, undertaking at least some science-related 

college courses, and having a higher level of foundational literacy are all positively related to 

science knowledge. When these variables are accounted for, the association with race 

diminishes by one third, family income drops by more than a half, and the association with 

political affiliation becomes small and insignificant. 

Models 3 and 4 provide the first direct look at our hypotheses. Both interaction terms go in the 

same direction, yet they are not significant at the 5% level. Model 3 shows that for whites, a 

one-unit increase (which is approximately one standard deviation) in the level of racial self-

identification is associated with a -0.502 decrease in civic scientific literacy, while for Blacks 

the interaction term is positive, and the slope therefore becomes almost indistinguishable from 

zero. A similar pattern is recognizable in Model 4. For whites, a one unit increase in the level 

of ingroup evaluation is associated with a -0.646 reduction in science literacy, whereas for 
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Blacks the decrease in literacy is very close to zero for the same 1-unit change in their ingroup 

evaluation. 

Models 5 and 6 build upon the previous models by combining controls with interaction terms. 

This changes the picture somewhat. The same pattern is visible in Model 5 as in Model 3, with 

the coefficients being all attenuated and non-significant. Whites who identify more strongly as 

white, score less well on science knowledge, while for Blacks the effect of racial identification 

approaches zero. However, for racial ingroup evaluation, the effect sizes are greater than in the 

model with no controls. The slope for Blacks is 0.256 (i.e. -0.412 + 0.668) while for whites it 

is again negative (-0.412). 

Models 7 and 8 are full-specification models combining controls, educational variables, and 

interaction terms. While a slight diminution in the magnitude of interaction coefficients 

compared to models 5 and 6 is noticeable, the principal relationships remain the same. 

Whatever the racial discrepancy in the effect of racial self-identification might be, it remains 

insignificant in Model 7, and Model 8 continues to show a negative slope of ingroup evaluation 

for whites and a positive slope for Blacks. 

Figures 1 and 2 correspond to Models 7 and 8 and present the predicted science literacy scores 

for Blacks and whites at various levels of racial self-identification and ingroup evaluation 

respectively. While increasing levels of racial self-identification do not make Blacks score any 

higher on the science scale, higher values of ingroup evaluation are associated with the 

consistent raise of their science literacy scores. This is contrary to whites, for whom higher 

ingroup evaluation leads to the observable decrease in science literacy. 

To summarise, no model has suggested that for Blacks more salient racial self-identification 

might lead to a lower level of civic scientific literacy, which leads us broadly to rejecting 

hypothesis A.'In fact, the models of interest (3, 5, 7) point out that the association of racial self-
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identification and science literacy for whites seems to be more negative than for Blacks. 

Regarding hypothesis B, the situation is less ambiguous. None of our models have been able 

to show a higher level of ingroup evaluation associated with poorer knowledge of science for 

Blacks. On the contrary, the more positively the African-Americans evaluate their ingroup, the 

higher tends to be their observed level of science knowledge. We regard hypothesis B, 

therefore, as receiving some support. 

 

Figure 1. Predicted science literacy scores for Blacks and whites across the values of racial 
self-identification. 
 

(
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Figure 2. Predicted science literacy scores for Blacks and whites across the values of ingroup 
evaluation. 
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