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Abstract
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 article, we leverage social identity theory to examine the 
role of racial social identity and ingroup evaluation as putative mechanisms that produce these disparities. 
We use data from the General Social Survey, pooled over three waves, as the basis for our investigation. 
The results of the analysis indicate that, when controlling for other covariates, there is no statistically 
significant difference in the effect of racial self-identification on science knowledge among African-Americans 
and Whites. However, we provide evidence that the effect of favourable ingroup evaluation on science 
knowledge differs in these two groups, being more positive for African-Americans compared to Whites.
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1. Introduction

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 informa-
tion 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 (Chen, 2009; Griffith, 2010). In terms of schooling, Blacks’ overall 
experience also tend to be less positive than that of Whites (for a review see Kao and Thompson, 
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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 liter-
acy 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 sci-
ence 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 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 (1892) early work on eugenics 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 20th 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 antagonis-
tic – 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 White 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.

In this article, we take up this theme and adopt a social psychological approach based on social 
identity theory (SIT; 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.

2. Theoretical framework and hypotheses

Social Identity Theory

The cornerstone concept of SIT is, unsurprisingly, social identity. Produced by a process of social 
categorization, which implies systematizing the social world according to meaningful and distinct 
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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 indi-
vidual’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 SIT 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, divid-
ing 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) fulfil-
ment of this desire by making a favourable comparison with a relevant outgroup, and (c) leaving, 
or changing the value of the social group, if the social identity provided by it appears to be unsat-
isfactory (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.1

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 sub-
jected to negative prejudices about their behaviour 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 sug-
gest 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?

Racial divide in the salience of racial self-identification

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 (Thornton et al., 2012; 
Williams et al., 2012; Wong 1998; Wong and Cho, 2005) 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 acknowledgement of common history and 
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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 feel that they are united with other Blacks but this perceived social 
closeness is also intertwined with long-term socioeconomic conditions. Racial disparities perpetu-
ate in a host of different ways, for instance, in terms of place of living (Emerson et al., 2001; 
Iceland and Weinberg, 2002), studying (Goldsmith, 2009; Roscigno, 1998) and strategies for find-
ing a job (Mouw, 2002).

Whites, on the contrary, tend to put less emphasis on their racial belonging (Croll, 2007; Wong 
and Cho, 2005). Being a dominant racial identity in the United States, 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 be an 
object of aspiration and is linked with the achievement of higher social status (Saperstein and 
Penner, 2012; Telles and Paschel, 2014).

In this way, given that the racial identity is more prominent among Blacks than among Whites, 
and recognizing that the premises for science alienation could be entrenched in Black racial self-
identification, we hypothesize that, for Black Americans, stronger racial self-identification will be 
associated with lower levels of civic scientific literacy than for Whites. (Hypothesis A).

Ingroup evaluation

Our second research question focuses more specifically on ingroup evaluation as a vital part of the 
self-identification process and asks how ingroup evaluation is associated with science literacy for 
Blacks compared to how it is associated for Whites. We explain the rationale for asking this ques-
tion 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 SIT. The most common way is to make a favourable compari-
son with a relevant outgroup. One can also abandon a social group that has a lower status 
(Ellemers and Haslam, 2011; Tajfel and Turner, 1986). Since changing one’s racial identity is 
quite problematic because of the hardly permeable borders dividing racial identities (Hughes 
et al., 2015: 28), emphasizing 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, for example, by celebrating race-specific 
cultural heritage (Tajfel, 1974: 83) is likely especially vital for Black Americans: as their self-
identification is very much based on repelling identity-threatening stereotypes. Allport (1954) 
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’ (p. 152, cited by Burkley and 
Blanton, 2009: 287). While 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 (Kiecolt and Hughes, 2017; Rudman et al., 2002), 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 (Aronson, 2004; Steele, 1997). Social-psychological experiments (e.g. Steele and 
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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 ingroup 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 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 Black 
Americans, higher levels of positive ingroup evaluation will be associated with higher levels of 
civic scientific literacy than for Whites. (Hypothesis B).

3. Data, measures and analytical strategy

Data

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 United States covering a wide range of social and 
political attitudes and beliefs, including racial identity. The GSS has also featured measures of sci-
ence 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 supple-
mental material). We therefore combine respondents from all of them into one data set. The 
response rates were 70.4% and 70.3% in 2008 and 2010, respectively, and 61.3% in 2016.2 Survey 
weights were applied in the regression modelling to account for an equal-probability multi-stage 
cluster sampling design of the GSS.

Measures

Following the literature on civic scientific literacy (Allum et al., 2008; Miller, 1987, 1998, 
2010, 2016), science literacy 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 Allum et al., 
2018; Gauchat, 2012). ‘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 supplemen-
tal material.

Respondents’ race 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 omit-
ted from the analysis because the heterogeneity within this category makes it impossible to capture 
the salience of a specific racial identity.3

Racial self-identification and ingroup evaluation 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 cap-
ture 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.

In order to investigate the latent nature of these concepts, an exploratory factor analysis was 
conducted on the five standardized items. A two-factor model with oblique rotation (Promax) 
yielded the most comprehensible result (see supplemental material). 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 gen-
eral estimation of racial affinity (close) was almost equally explained by both factors. Factor score 
estimates were saved and used as independent variables in further analysis. The mean score of 
racial self-identification is −0.05 (sd = 0.75) for Whites and 0.06 (sd = 0.80) for Blacks. The mean 
score of racial ingroup evaluation is –0.03 (sd = 0.66) for Whites and –0.04 (sd = 0.77) for Blacks.

We also employ three variables that previously have been suggested as potential confounders on 
science literacy–respondent’s level of education, participation in college science courses, and 
foundational literacy. Those having a college degree and taking science courses while studying 
generally tend to be more knowledgeable in science (Funk and Goo, 2015: 4; Miller, 2010; NSB 
2018: 37; Plutzer, 2013). An examination of the relationship between foundational literacy, using 
the same variable as we do here (wordsum, 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 

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

Question wording Scale Some examples of usage

In general, how close do you feel to 
Blacks/Whites? (close)

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

Hughes and Tuch (2003) as a measure of 
social distance
Kiecolt and Hughes (2017) as an indicator 
of racial self-identification

What about having a close relative 
marry a Black/White person? (mar)

1 (Strongly oppose) 
to 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 neighbourhood 
where half of your neighbours were 
Blacks/Whites? (live)

1 (Strongly oppose) 
to 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? (work)

1 (Lazy) to 7 
(Hardworking)

Kiecolt and Hughes (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? (intl)

1 (Unintelligent) to 
7 (Intelligent)

aIn the questionnaire there are 10 questions, as each of those items in the table was asked separately of all respondents 
about both Blacks and Whites. For the purposes of this analysis, they were recoded and the answers in respect of the 
other race category were discarded. This means that, for each of the five items, Black respondents’ answers are about 
Black people and Whites’ answers about Whites, in order that they can be interpreted as measures of self-identification 
and ingroup evaluation.
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foundational literacy accounted for part of the covariance between race and science literacy. Hence, 
we include it in our analyses. We also adjust for religiosity, family income, age, gender, and politi-
cal affiliation. Details of all these covariates are shown in Table 2.

Analytical strategy

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 signifi-
cantly 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 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.

Results

Table 3 presents parameter estimates for the models outlined above. The first model with con-
trols only indicates that Whites, on average, tend to score almost two points higher on the 

Table 2. Descriptive statistics of variables used in the analysis, n = 1300.

Variable Mean SD Min Max

Civic scientific literacy R’s score on a science knowledge quiz 8.81 2.78 1 14
White Whether R is White (1 = Yes, 0 = No) 0.83 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

SD: standard deviation.
Baseline race is Black and those categorized as ‘other’ were omitted from the analysis. Baseline political preference is 
Democrat (not strong or strong), and those affiliating themselves with ‘other party’ were omitted from the analysis. 
The number of observations corresponds to the fully specified regression models (Table 3, Models 7 and 8).
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science knowledge scale than Blacks, 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 achieve-
ment. 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, fam-
ily 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 Blacks, a one-
unit increase (which is approximately one standard deviation) in the level of racial self-identifica-
tion is associated with a –0.114 decrease in civic scientific literacy. For Whites, the interaction term 
is negative, and the slope therefore becomes even more negative overall. A similar pattern is rec-
ognizable in Model 4. For Blacks, a one-unit increase in the level of ingroup evaluation is associ-
ated with a –0.123 reduction in science literacy, whereas for Whites the decrease in literacy is even 
steeper for the same one-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 positive and equals 0.256, while for Whites it remains negative 
(i.e. 0.256–0.668 = –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, respec-
tively. Figure 1 shows that as the values of racial self-identification increase, the gap between 
Blacks and Whites in their predicted science literacy scores tends to diminish, yet insignificantly. 
On the contrary, Figure 2 reports that the higher the values of ingroup evaluation are, the less of the 
gap in predicted science literacy scores remains between Blacks and Whites, and this effect is sta-
tistically significant.

To summarize, no model has suggested that for Blacks more salient racial self-identification 
might lead to a lower level of civic scientific literacy than for Whites, 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-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 compared to Whites. In fact, the more positively the African-Americans evaluate 
their ingroup, the higher tends to be their observed level of science knowledge, and the smaller 
becomes the difference in predicted scores between them and Whites, for whom higher ingroup 
evaluation leads to lower science literacy scores. We regard hypothesis B, therefore, as receiv-
ing some support.
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Figure 1. Predicted science literacy scores for Blacks and Whites across the values of racial self-
identification. Corresponding to Model 7 in Table 3.

Figure 2. Predicted science literacy scores for Blacks and Whites across the values of ingroup evaluation. 
Corresponding to Model 8 in Table 3.
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4. Discussion

This research derives its motivation from the idea that racial disparities in scientific literacy can be 
explained by introducing into the analysis the notion that differing attachments to racial identity 
interact with culturally fashioned and transmitted perceptions of science. Allum et al. (2018) high-
lighted ethnic and racial disparities in science literacy and that the way race predicts scores on a 
science knowledge scale is partially mediated by factors such as education and foundational liter-
acy. In this study, we replicate this finding. We add to the discussion by showing that how one 
assesses the traits of one’s racial ingroup has different associations with scientific literacy for 
White and Black Americans. While these differential associations cannot account for the overall 
disparity between these groups, they suggest that for Blacks the in-group evaluation is something 
that is more positively linked to greater science literacy compared to Whites.

Contrary to our expectations, there is little evidence that the salience of racial identity itself is 
associated with lower scientific literacy among Blacks and, on the basis of our analysis and the 
variables used to operationalize racial self-identification, it cannot be regarded as a plausible expla-
nation for observed disparities between White and Black Americans. While it is impossible to deny 
the historical trace of ‘scientific racism’ (Fairchild, 1991; Plutzer, 2013) affecting the well-being of 
racial and ethnic minorities in America, perhaps one might venture that the narratives perpetuating 
this malevolent experience are not as pronounced within the collective memory of African-
Americans as might have been expected.

An alternative explanation might be due to ‘stereotype lift’ (Walton and Cohen, 2003) – the 
psychological mechanism which could in theory counterbalance the negative prejudice about sci-
ence among Blacks. For some African-Americans, the stereotypical notion of a Black person who 
cannot be knowledgeable in science to the same degree as a White American might serve as a 
motivation for enhanced test performance (although it is fair to say that a knowledge quiz admin-
istered on the door-step is a low stakes test). Resisting the ‘chronic internalization’ (Burkley and 
Blanton, 2009: 287) of negative stereotypes about the ingroup and using social stigma as a self-
protective mechanism (Crocker and Major, 1989) could in principle be boosting Black Americans’ 
interest in science and facilitating their uptake of scientific knowledge. This is also in line with the 
plentiful research showing that greater salience of racial identity brings more awareness about 
racial discrimination (e.g. Operario and Fiske, 2001; Sellers and Shelton, 2003; Shelton and Sellers, 
2000), thus prompting people to find ways to bypass such prejudice. This idea, however, requires 
further empirical scrutiny. Observing the ‘flat’ effect of racial self-identification on science literacy 
for Blacks might encourage future research to replicate our results by using other, more precise 
measures of racial identity.

We found support for the idea that favourable ingroup evaluation is associated with higher 
science literacy for Black Americans compared to Whites. The positive evaluation of an ingroup 
that is generally stereotyped as less knowledgeable and intelligent could mean that for some 
Black Americans these stereotypes do not play a defining role in self-perception and in fact defy-
ing or ignoring these stereotypes through boosting ingroup evaluation can alleviate the burden 
of stereotype threat (Armenta, 2010; Aronson et al., 2002) and open the way to more engagement 
with science and concomitantly greater knowledge. The degree to which positive ingroup evalu-
ation among minorities encourages engagement with science is an area in which more research 
could be directed.

Another notable finding, about which we had no firm prior expectations, is that increased sali-
ence of racial identity and positive ingroup evaluation are both associated with lower science lit-
eracy for White Americans. While the research on White racial identity suggests that it tends to be 
particularly strong among less educated males (Croll, 2007) and flourish in poor socio-economic 
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environments (Oliver and Mendelberg, 2000), our study suggests that the science literacy of Whites 
is negatively associated with their racial identification, even when various facets of educational 
attainment and income level are taken into account. We might speculate here that increased identi-
fication with the dominant racial group perhaps stands as a proxy for more parochial, less cosmo-
politan values. Science is arguably an inherently cosmopolitan enterprise and scientific knowledge 
may sit uneasily with a rather blinkered mind-set praising one’s belonging to a dominant racial 
group. This is consistent with Croll’s (2007) observation that White racial identity is especially 
salient among those who reject multiculturalism and believe that the Unites States is, or should be, 
a White nation.

In this article, we were able to leverage high-quality survey data to explore the association 
between identity, race and science literacy. However, surveys often provide a broad but shallow 
basis for inference. In the present case, one of the limitations is that the questions on identity in 
the GSS are very general in scope. It is possible that questions tapping identity-salience more 
directly linked to scientific issues may yield different results. For instance Dawson (2018) sug-
gests that marginalized social groups do not express firm lack of interest in science; rather, the 
underlying reasons for their disengagement should be sought in the way in which the structure 
of scientific discourse per se provokes their perceived powerlessness and the feeling of inferior-
ity to the present cultural order, ultimately excluding them from crucial science practices and 
limiting their ability to be heard, and perhaps to listen, too. At all events, there is much more to 
be learned about the basis of disparities in science literacy and an urgent societal need that they 
be diminished.

Funding

The author(s) disclosed receipt of the following financial support for the research, authorship, and/or publica-
tion of this article: Kirils Makarovs’ PhD was funded by the University of Essex Fuller Townsend Scholarship.

ORCID iDs

Kirils Makarovs  https://orcid.org/0000-0002-9275-7523

Nick Allum  https://orcid.org/0000-0002-1746-2514

Supplemental material

Supplemental material for this article is available online.

Notes

1. Although racial self-identification might be a subject to fluidity and impermanence (see Harris and 
Jeremiah, 2002; Mowen and Stansfield, 2016; Telles and Paschel, 2014), this is more common for 
those having mixed ancestry or multiracial parents, and usually does not affect most of population, 
whose racial self-identification tends to be stable over time. However, see Saperstein and Penner 
(2012) on how self-classification and categorization by others are deeply intertwined with indi-
viduals’ social status.

2. http://gss.norc.org/Documents/other/Response%20rates.pdf
3. Another way to ask about a race in a survey is to refer to respondents’ self-categorization. In General 

Social Survey (GSS), this option is provided by a variable racecen1, which counts a first mention on 
the following question: ‘What is your race? Indicate one or more races that you consider yourself to 
be’. While studies report that there may exist a gap between how an interviewer and oneself can see 
one’s racial belonging (Saperstein and Penner, 2014), this is not the case in the present analysis. Cross-
tabulation shows that 99% of Whites or Blacks identified as such by an interviewer considered them-
selves as Whites or Blacks, respectively, when asked about their racial self-categorization.

https://orcid.org/0000-0002-9275-7523
https://orcid.org/0000-0002-1746-2514
http://gss.norc.org/Documents/other/Response%20rates.pdf


Makarovs and Allum 13

References

Allen BP (1996) African Americans’ and European Americans’ mutual attributions: Adjective generation 
technique (AGT) stereotyping. Journal of Applied Social Psychology 26(10): 884–912.

Allport GW (1954) The Nature of Prejudice. Cambridge, MA: Perseus Books.
Allum N, Besley J, Gomez L and Brunton -Smith I (2018) Disparities in science literacy. Science 360(6391): 

861–862.
Allum N, Sturgis P, Tabourazi D and Brunton -Smith I (2008) Science knowledge and attitudes across cul-

tures: A meta-analysis. Public Understanding of Science 17(1): 35–54.
Anderson M (2015) The Race Gap in Science Knowledge. Washington, DC: Pew Research Center. Available 

at: http://www.pewresearch.org/fact-tank/2015/09/15/the-race-gap-in-science-knowledge/
Armenta BE (2010) Stereotype boost and stereotype threat effects: the moderating role of ethnic identifica-

tion. Cultural Diversity and Ethnic Minority Psychology 16(1): 94.
Aronson J (2004) The threat of stereotype. Educational Leadership 62: 14–20.
Aronson J, Fried CB and Good C (2002) Reducing the effects of stereotype threat on African American 

college students by shaping theories of intelligence. Journal of Experimental Social Psychology 38(2): 
113–125.

Assmann J and Czaplicka J (1995) Collective memory and cultural identity. New German Critique: 
125–133.

Barkan SE and Cohn SF (1994) Racial prejudice and support for the death penalty by whites. Journal of 
Research in Crime and Delinquency 31(2): 202–209.

Bobo LD and Johnson D (2000) Racial attitudes in a prismatic metropolis: Mapping identity, stereotypes, 
competition, and views on affirmative action. In: Bobo LD, Oliver ML, Johnson JH and Valenzuela A 
(eds) Prismatic Metropolis: Inequality in Los Angeles. New York, NY: Russell Sage Foundation, pp. 
81–163.

Burkley M and Blanton H (2009) The positive (and negative) consequences of endorsing negative self-stere-
otypes. Self and Identity 8(2–3): 286–299.

Chen X (2009) Students Who Study Science, Technology, Engineering, and Mathematics (STEM) in 
Postsecondary Education. Stats in Brief. NCES 2009-161. Washington, DC: National Center for 
Education Statistics.

Crocker J and Luhtanen R (1990) Collective self-esteem and ingroup bias. Journal of Personality and Social 
Psychology 58(1): 60.

Crocker J and Major B (1989) Social stigma and self-esteem: The self-protective properties of stigma. 
Psychological Review 96(4): 608–630.

Croll PR (2007) Modeling determinants of white racial identity: Results from a new national survey. Social 
Forces 86(2): 613–642.

Dawson E (2018) Reimagining publics and (non) participation: Exploring exclusion from science communi-
cation through the experiences of low-income, minority ethnic groups. Public Understanding of Science 
27(7): 772–786.

Dennis RM (1995) Social Darwinism, scientific racism, and the metaphysics of race. Journal of Negro 
Education 64: 243–252.

Djamba YK and Kimuna SR (2014) Are Americans really in favor of interracial marriage? A closer look 
at when they are asked about black-white marriage for their relatives. Journal of Black Studies 45(6): 
528–544.

Ellemers N and Haslam SA (2011) Social identity theory. Handbook of Theories of Social Psychology 2: 
379–398.

Emerson MO, Chai KJ and Yancey G (2001) Does race matter in residential segregation? Exploring the pref-
erences of white Americans. American Sociological Review:: 922–935.

Fairchild AL and Bayer R (1999) Uses and abuses of Tuskegee. Science 284(5416): 919–921.
Fairchild HH (1991) Scientific racism: The cloak of objectivity. Journal of Social Issues 47(3): 101–115.
Fordham S and Ogbu JU (1986) Black students’ school success: Coping with the ‘burden of ‘acting white’’. 

The Urban Review 18(3): 176–206.

http://www.pewresearch.org/fact-tank/2015/09/15/the-race-gap-in-science-knowledge/


14 Public Understanding of Science 00(0)

Funk C and Goo SK (2015) A look at what the public knows and does not know about science. Pew 
Research Center. Available at: http://www.pewinternet.org/files/2015/09/2015-09-10_science-
knowledge_FINAL.pdf

Funk C, Hefferon M, Kennedy B and Johnson C (2019) Trust and mistrust in Americans’ views of scientific 
experts. Pew Research Center. Available at: https://www.pewresearch.org/science/wp-content/uploads/
sites/16/2019/08/PS_08.02.19_trust.in_.scientists_FULLREPORT-1.pdf

Galton F (1892) Hereditary Genius: An Inquiry into Its Laws and Consequences. London: Macmillan.
Gauchat G (2008) A test of three theories of anti-science attitudes. Sociological Focus 41(4): 337–357.
Gauchat G (2011) The cultural authority of science: Public trust and acceptance of organized science. Public 

Understanding of Science 20(6): 751–770.
Gauchat G (2012) Politicization of science in the public sphere: A study of public trust in the United States, 

1974 to 2010. American Sociological Review 77(2): 167–187.
Goldsmith PR (2009) Schools or neighborhoods or both? Race and ethnic segregation and educational attain-

ment. Social Forces 87(4): 1913–1941.
Griffith AL (2010) Persistence of women and minorities in STEM field majors: Is it the school that matters? 

Economics of Education Review 29(6): 911–922.
Gurin P, Hatchett S and Jackson JS (1990) Hope and Independence: Blacks’ Response to Electoral and Party 

Politics. New York, NY: Russell Sage Foundation.
Halbwachs M (1992) On Collective Memory. Chicago, IL: University of Chicago Press.
Harris DR and Jeremiah JS (2002) Who is multiracial? Assessing the complexity of lived race. American 

Sociological Review 67(4): 614–627.
Honaker J, King G and Blackwell M (2011) Amelia II: A program for missing data. Journal of Statistical 

Software 45(7): 1–47.
Hughes M and Tuch SA (2003) Gender differences in whites’ racial attitudes: Are women’s attitudes really 

more favorable? Social Psychology Quarterly 66: 384–401.
Hughes M, Kiecolt KJ, Keith VM and Demo DH (2015) Racial identity and well-being among African 

Americans. Social Psychology Quarterly 78(1): 25–48.
Iceland J and Weinberg DH (2002) Racial and Ethnic Residential Segregation in the United States 1980-

2000. Washington, DC: Bureau of Census.
Jaret C and Reitzes DC (1999) The importance of racial-ethnic identity and social setting for blacks, whites, 

and multiracials. Sociological Perspectives 42(4): 711–737.
Jensen AR (1969) How Much Can We Boost IQ and Scholastic Achievement? Harvard Educational Review 

39: 1–123.
Kao G and Thompson JS (2003) Racial and ethnic stratification in educational achievement and attainment. 

Annual Review of Sociology 29(1): 417–442.
Kiecolt KJ and Hughes M (2017) Racial identity and the quality of life among blacks and whites in the US. 

Social Science Research 67: 59–71.
Kutner M, Greenberg E and Baer J (2006) A First Look at the Literacy of America’s Adults in the 21st 

Century. NCES 2006-470. Washington, DC: National Center for Education Statistics.
Landivar LC (2013) Disparities in STEM employment by sex, race, and Hispanic origin. Education Review 

29(6): 911–922.
Lynn M and Parker L (2006) Critical race studies in education: Examining a decade of research on US 

schools. The Urban Review 38(4): 257–290.
Mehra A, Kilduff M and Brass DJ (1998) At the margins: A distinctiveness approach to the social identity and 

social networks of underrepresented groups. Academy of Management Journal 41(4): 441–452.
Miller JD (1987) Scientific literacy in the United States. In: Evered D and O’Connor M (eds) Communicating 

Science to the Public London: Wiley, pp. 19–40.
Miller JD (1998) The measurement of civic scientific literacy. Public Understanding of Science 7(3): 

203–223.
Miller JD (2010) The conceptualization and measurement of civic scientific literacy for the twenty-first 

century. Science and the Educated American: A Core Component of Liberal Education, pp. 241–255. 
Available at: https://www.amacad.org/content/publications/pubContent.aspx?d=1118

http://www.pewinternet.org/files/2015/09/2015-09-10_science-knowledge_FINAL.pdf
http://www.pewinternet.org/files/2015/09/2015-09-10_science-knowledge_FINAL.pdf
https://www.pewresearch.org/science/wp-content/uploads/sites/16/2019/08/PS_08.02.19_trust.in_.scientists_FULLREPORT-1.pdf
https://www.pewresearch.org/science/wp-content/uploads/sites/16/2019/08/PS_08.02.19_trust.in_.scientists_FULLREPORT-1.pdf
https://www.amacad.org/content/publications/pubContent.aspx?d=1118


Makarovs and Allum 15

Miller JD (2016) Civic Scientific Literacy in the United States in 2016. Ann Arbor, MI: International Center 
for the Advancement of Scientific.

Mouw T (2002) Racial differences in the effects of job contacts: Conflicting evidence from cross-sectional 
and longitudinal data. Social Science Research 31(4): 511–538.

Mowen TJ and Stansfield R (2016) Probing change in racial self-identification: A focus on children of immi-
grants. Sociology of Race and Ethnicity 2(3): 323–337.

National Academies of Sciences, Engineering, and Medicine (NASEM) (2016) Science literacy: Concepts, 
contexts, and consequences. Washington, DC: National Academies Press.

National Science Board (NSB) (2018) Science and engineering indicators 2018. Chapter 7: science and tech-
nology: public attitudes and understanding. Available at: https://www.nsf.gov/statistics/2018/nsb20181/
assets/404/science-and-technology-public-attitudes-and-understanding.pdf

Oliver JE and Mendelberg T (2000) Reconsidering the environmental determinants of white racial attitudes. 
American Journal of Political Science 44: 574–589.

Operario D and Fiske ST (2001) Ethnic identity moderates perceptions of prejudice: Judgments of personal 
versus group discrimination and subtle versus blatant bias. Personality and Social Psychology Bulletin 
27(5): 550–561.

Peffley M, Hurwitz J and Sniderman PM (1997) Racial stereotypes and whites’ political views of blacks in 
the context of welfare and crime. American Journal of Political Science 41: 30–60.

Plutzer E (2013) The racial gap in confidence in science: explanations and implications. Bulletin of Science, 
Technology & Society 33(5–6): 146–157.

Rasmussen BB, Klinenberg E, Nexica IJ and Wray M (Eds) (2001) The Making and Unmaking of Whiteness. 
Durham, NC: Duke University Press.

Reverby SM (2001) More than fact and fiction: cultural memory and the Tuskegee syphilis study. Hastings 
Center Report 31(5): 22–28.

Rikard RV, Thompson MS, McKinney J and Beauchamp A (2016) Examining health literacy disparities 
in the United States: a third look at the National Assessment of Adult Literacy (NAAL). BMC Public 
Health 16(1): 975.

Roscigno VJ (1998) Race and the reproduction of educational disadvantage. Social Forces 76(3): 1033–1061.
Rosenblum KE and Travis TM (1996) The Meaning of Difference: American Constructions of Race, Sex and 

Gender, Social Class, and Sexual Orientation. New York: McGraw-Hill.
Rudman LA, Feinberg J and Fairchild K (2002) Minority members’ implicit attitudes: Automatic ingroup bias 

as a function of group status. Social Cognition 20(4): 294–320.
Saperstein A and Penner AM (2012) Racial fluidity and inequality in the United States. American Journal of 

Sociology 118(3): 676–727.
Saperstein A and Penner AM (2014) Beyond the looking glass: Exploring fluidity in racial self-identification 

and interviewer classification. Sociological Perspectives 57(2): 186–207.
Sellers RM and Shelton JN (2003) The role of racial identity in perceived racial discrimination. Journal of 

Personality and Social Psychology 84(5): 1079.
Shelton JN and Sellers RM (2000) Situational stability and variability in African American racial identity. 

Journal of Black Psychology 26(1): 27–50.
Shih M, Pittinsky TL and Ambady N (1999) Stereotype susceptibility: Identity salience and shifts in quantita-

tive performance. Psychological Science 10(1): 80–83.
Smith TW (2007) Social identity and socio-demographic structure. International Journal of Public Opinion 

Research 19(3): 380–390.
Sowell T (1973) Arthur Jensen and His Critics: The Great IQ Controversy. Change: The Magazine of Higher 

Learning 5(4): 33–37.
St. Jean Y (1998) Let people speak for themselves: Interracial unions and the General Social Survey. Journal 

of Black Studies 28(3): 398–414.
Steele CM (1997) A threat in the air: How stereotypes shape intellectual identity and performance. American 

Psychologist 52(6): 613–629.
Steele CM and Aronson J (1995) Stereotype threat and the intellectual test performance of African Americans. 

Journal of Personality and Social Psychology 69(5): 797–811.

https://www.nsf.gov/statistics/2018/nsb20181/assets/404/science-and-technology-public-attitudes-and-understanding.pdf
https://www.nsf.gov/statistics/2018/nsb20181/assets/404/science-and-technology-public-attitudes-and-understanding.pdf


16 Public Understanding of Science 00(0)

Tajfel H (1974) Social identity and intergroup behaviour. Information (International Social Science Council) 
13(2): 65–93.

Tajfel H (1981) Human Groups and Social Categories. Cambridge: Cambridge University Press.
Tajfel H and Turner JC (1986) The social identity theory of inter group behavior. In: Worchel S and Austin 

WG (Eds) Psychology of Intergroup Relations. Chicago, IL: Nelson, pp. 276–293.
Tate K (1994) From Protest to Politics: The New Black Voters in American Elections. Cambridge, MA: 

Harvard University Press.
Telles E and Paschel T (2014) Who is black, white, or mixed race? How skin color, status, and nation shape 

racial classification in Latin America. American Journal of Sociology 120(3): 864–907.
Thornton MC, Taylor RJ and Chatters LM (2012) African American, Black Caribbean, and non-Hispanic 

White feelings of closeness toward other racial and ethnic groups. Journal of Black Studies 43(7): 
749–772.

Turner JC and Reynolds KJ (2001) The social identity perspective in intergroup relations: Theories, themes, 
and controversies. Blackwell Handbook of Social Psychology: Intergroup Processes 4: 133–152.

Walton GM and Cohen GL (2003) Stereotype lift. Journal of Experimental Social Psychology 39(5): 456–
467.

Weaver CN (2008) Social distance as a measure of prejudice among ethnic groups in the United States. 
Journal of Applied Social Psychology 38(3): 779–795.

Williams DR and Mohammed SA (2013) Racism and health I: Pathways and scientific evidence. American 
Behavioral Scientist 57(8): 1152–1173.

Williams DR, Haile R, Mohammed SA, Herman A, Sonnega J, Jackson JS, et al. (2012) Perceived dis-
crimination and psychological well-being in the USA and South Africa. Ethnicity & Health 17(1–2): 
111–133.

Williams RL (1974) Scientific racism and IQ: The silent mugging of the black community. Psychology Today 
7(12): 32–41.

Wong C (1998) Group closeness. NES 1997 pilot study report.
Wong C and Cho GE (2005) Two-headed coins or kandinskys: white racial identification. Political Psychology 

26(5): 699–720.

Author biographies

Kirils Makarovs is a lecturer in computational social science at the Faculty of Social and Behavioural 
Sciences, University of Amsterdam. He earned his PhD from the University of Essex and his research 
interests include quantitative research methodology, public understanding of science, misinformation and 
conspiracy beliefs.

Nick Allum is professor of sociology at the University of Essex. He earned his PhD from the London School 
of Economics and his research interests are in survey methodology, social and political trust and on attitudes, 
beliefs, and knowledge about science and technology.


