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Article

Research designed to test the dynamics and consequences of 
social perception tends to evoke strong reactions. For exam-
ple, in several recent studies, we asked participants to judge 
targets’ sexual orientations on the basis of facial photographs 
or dynamic body motions. The conclusions afforded by these 
studies are clear: Participants achieve surprisingly high lev-
els of accuracy when judging sexual orientation from limited 
visual information (Tskhay & Rule, 2013). Although they are 
able to provide accurate categorizations, however, partici-
pants often bemoan these tasks. Indeed, one recent partici-
pant remarked, “. . . part of me was upset when you assumed 
a person could know if someone was LGBT by looking at 
their face.” Another said, “I did not like judging whether 
someone was heterosexual or gay/lesbian by photo.” A third 
chided, “I found it laughable to judge sexual orientation by 
picture. I know you’re collecting data, but it’s silly to try and 
assess others by one picture.”

The juxtaposition of these observations is intriguing. On 
one hand, observers’ sexual orientation judgments are rela-
tively accurate. On the other hand, observers find providing 
these judgments to be objectionable. Although it is possible 
that such objections reflect a general attempt to avoid “judg-
ing a book by its cover,” participants in methodologically 
similar studies seem perfectly willing to provide other judg-
ments on the basis of scant information. For example, when 

categorizing race or sex based upon visual cues, observers 
rarely question their ability to make valid judgments. In 
fact, race and sex categorizations are considered so easy 
they are commonsensical (Posel, 2001), arousing few if any 
objections.

We contend that these anecdotal observations reflect 
issues of theoretical importance for social psychology. 
Specifically, perceivers appear inclined to accept the diag-
nosticity of visual cues to some categories (race, sex), but 
disinclined to do so for other categories (sexual orientation). 
This difference may reflect a belief that some visual cues 
reliably communicate social category information whereas 
others do not. If so, the belief that visual cues diagnostically 
convey social information may embolden some categoriza-
tions, allowing them to occur effortlessly and efficiently 
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Abstract
Perceivers use visual information to categorize others into social groups. That said, anecdotal reports suggest that perceivers 
are more comfortable making some categorizations (race, sex) than others (sexual orientation) on the basis of such limited 
information, perhaps because they hold differing beliefs about the diagnosticity of visual cues to those categories. The current 
studies tested this hypothesis empirically. We first developed a new measure—the Diagnosticity Scale—to assess beliefs 
about the diagnosticity of visual cues to diverse social categories. Next, we demonstrated that diagnosticity beliefs explain 
response tendencies in social perception, such that weak beliefs in the diagnosticity of visual cues to a given category predict 
biases toward the non-stigmatized, default response option. Collectively, these studies introduce the Diagnosticity Scale as a 
valid measure of perceivers’ beliefs in visual cues to social categories, which help to explain some noteworthy biases in social 
perception.
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based upon scant evidence. The belief that visual cues do not 
diagnostically convey social information might inhibit other 
categorizations, demanding a relatively high threshold of 
evidence to yield confident judgments. If our logic is correct, 
then diagnosticity beliefs should be reflected in the decision 
rules that accompany various social categorizations. Here, 
we test this possibility by developing a new scale to measure 
beliefs about the diagnosticity of visual information to vari-
ous social categories and assessing the consequences of per-
ceived diagnosticity for accuracy and response bias across 
several different social category dimensions.

Visual Cues to Social Categories

Categorization has long assumed a central role in social psy-
chological research. Indeed, Gordon Allport (1954) famously 
theorized, “The human mind must think with the aid of cat-
egories . . . Once formed, categories are the basis for normal 
prejudgment. We cannot possibly avoid this process. Orderly 
living depends on it” (p. 19). In the six decades since Allport 
offered these insights, psychologists have worked diligently 
to understand both the processes and consequences of social 
categorization.

Much of the initial work toward understanding social cat-
egorization focused on its consequences, in part because cat-
egorization was identified as an antecedent of interpersonal 
animus. Social categorization, it was argued, gives rise to 
stereotypical and prejudiced beliefs that shape perceivers’ 
impressions of targets (Allport, 1954). Subsequent empirical 
studies substantiated these claims, revealing that categoriza-
tions indeed bring to mind stereotypes that arouse negative 
evaluations and guide interpersonal behaviors (Devine, 
1989; Sinclair & Kunda, 1999).

Continued efforts to understand and alleviate the conse-
quences of social categorization have led researchers to 
examine specific factors that govern categorization in the 
first place. To this end, studies probing the early perceptual 
mechanics of social categorization have flourished. For 
example, the burgeoning field of social vision has revealed 
that visible cues in the face and body strongly guide judg-
ments of social category membership (Freeman, Johnson, 
Adams, & Ambady, 2012; Johnson & Adams, 2013). Other 
studies have pinpointed the specific cues that inform these 
categorizations. For example, perceivers rely on visibly sex-
ually dimorphic traits to make basic sex judgments, such that 
feminine cues compel female categorizations and masculine 
cues compel male categorizations (Johnson & Tassinary, 
2005). Other work has probed the mechanics of race catego-
rization, revealing that perceivers rely on visible cues in the 
face (Blair, Chapleau, & Judd, 2005; Johnson, Freeman, & 
Pauker, 2012), hair (MacLin & Malpass, 2001), and body 
(Lick, Gill, Golay, & Johnson, 2014) to determine others’ 
race category memberships.

Importantly, the informational value of visual cues is not 
restricted to obvious categories such as race and sex. Some 

of the most intriguing findings from the past decade have 
revealed that perceivers also rely on visual cues to infer more 
concealable identities, ranging from chosen affiliations such 
as political party membership (Carpinella & Johnson, 2013; 
Olivola & Todorov, 2010; Rule & Ambady, 2010) to more 
enduring identities such as religious affiliation (Allport & 
Kramer, 1946; Rule, Garrett, & Ambady, 2010) and sexual 
orientation (Rule & Ambady, 2008). In fact, a recent meta-
analysis revealed modest but reliable accuracy in the percep-
tion of concealable identities from non-verbal cues (Tskhay 
& Rule, 2013).

The specific mechanisms by which perceivers achieve 
accurate categorizations of concealable identities are increas-
ingly well understood. For example, when judging sexual 
orientation, gender-atypical cues in the face and body com-
pel accurate gay/lesbian categorizations, whereas gender-
typical cues compel accurate straight categorizations 
(Freeman, Johnson, Ambady, & Rule, 2010; Johnson, Gill, 
Reichman, & Tassinary, 2007; Lick, Johnson, & Gill, 2013). 
Gendered features drive judgments of political party affilia-
tion in a similar manner (Carpinella & Johnson, 2013). 
Collectively, then, recent work on social categorization has 
illustrated a surprising degree of accuracy in the perception 
of concealable group memberships based upon visible cues 
alone.

Beliefs in the Diagnosticity of Visual 
Cues

While extant data suggest that visual cues provide valid 
information about social categories ranging from sex to sex-
ual orientation, perceivers’ willingness to make use of this 
information may well vary between category dimensions. 
Indeed, in our own research, we have observed that partici-
pants categorize sex and race without question but they cat-
egorize sexual orientation with considerable reluctance. One 
factor that may help to explain these differences is the extent 
to which observers believe that visual information is diag-
nostic of social category membership, which we refer to as 
perceived diagnosticity.

The notion that perceived diagnosticity varies between 
social category dimensions and therefore impinges on cate-
gorization processes has escaped prior scrutiny, yet it remains 
theoretically tenable. Take, for example, visible cues to race 
and sexual orientation. Despite some variability, visual cues 
to race are often readily apparent at the level of bodily fea-
tures, including facial structure (Blair et al., 2005) and skin 
tone (Levin & Banaji, 2006). Visual cues to sexual orienta-
tion, although reliable, tend to be subtler and require infer-
ences from multiple features in combination (e.g., gender 
atypicality based upon a target’s sex category in conjunction 
with their gendered appearance; Johnson et al., 2007). 
Despite this seemingly obvious point, researchers have yet to 
compare perceptions of diagnosticity across social category 
dimensions. If perceived diagnosticity indeed varies across 
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social category dimensions, then it may have implications 
for understanding the processes and consequences of social 
perception.

For example, the perceived diagnosticity of visual cues 
may yield differential accuracy rates across categories. 
Perceptual accuracy nears ceiling for sex and race categori-
zations, with observers achieving at least 90% accuracy for 
judgments of facial stimuli (Martin & Macrae, 2007). In con-
trast, perceptual accuracy for concealable identities is con-
siderably lower (64% for sexual orientation; Tskhay & Rule, 
2013). We propose that perceivers are aware of variability in 
the diagnosticity of visible cues to these categories, and that 
such awareness impinges on social categorization processes. 
Specifically, when cues are perceived to be relatively non-
diagnostic of a given category, perceivers may have less con-
fidence in them and therefore be reluctant to use them as a 
basis for consequential judgments, prompting less accurate 
responses.

The perceived diagnosticity of visual cues may also deter-
mine the likelihood that a given categorization will exhibit 
systematic biases. Indeed, in some instances, observers favor 
one category alternative over another in social perception 
tasks. This is especially common in perceptions of ambigu-
ous social categories that carry stigma. When judging sexual 
orientation, for example, perceivers utilize the straight cate-
gory more frequently than the gay category. This bias is not 
merely due to the low base rate of sexual minorities in the 
population; it persists even when perceivers receive explicit 
information about the base rates of straight/gay targets in a 
stimulus set (Lick & Johnson, 2014). Instead, the straight 
categorization bias appears to reflect perceivers’ desire to 
avoid applying stigmatizing labels to unknown others with-
out a compelling rationale for doing so (Lick & Johnson, 
2014). We propose that perceptions of low diagnosticity may 
help to explain such response biases. Specifically, the rela-
tively large response bias in sexual orientation categorization 
may reflect the fact that visual cues are perceived to be non-
diagnostic of sexual orientation, and that perceivers are 
unwilling to categorize targets as belonging to a stigmatized 
social group without a high threshold of evidence. The rela-
tively small (sometimes non-existent) response biases for 
sex and race categorizations may be due to the fact that visual 
cues to those dimensions are perceived to be highly diagnos-
tic, and that perceivers use them to make categorizations 
without relying on the non-stigmatized default categories.

In summary, perceivers demonstrate lower accuracy and 
stronger response biases for some social categorizations 
(e.g., sexual orientation) relative to others (e.g., sex, race). 
We propose that differences in the perceived diagnosticity of 
visual cues may help to account for these differences. Put 
simply, when visual cues are considered diagnostic for a 
given category dimension, perceivers may use them to 
achieve high levels of accuracy while exhibiting minimal 
response biases. When visual cues are considered less diag-
nostic for a given category dimension, perceivers may be 

reluctant to exploit relevant information, resulting in lower 
levels of accuracy and higher levels of response bias toward 
the default, non-stigmatized category. Here, we systemati-
cally tested these possibilities in three studies. In Study 1, we 
developed a scale for measuring the perceived diagnosticity 
of visual cues to diverse social categories. In Studies 2 and 3, 
we tested whether perceived diagnosticity was associated 
with distinct response patterns across various social category 
dimensions. We hypothesized that perceivers would place 
more stock in visual cues to overt category dimensions (race, 
sex) compared with more concealable dimensions (sexual 
orientation, religion), and that weak beliefs in the diagnostic-
ity of cues to the latter categories would help to explain 
lower rates of accuracy and higher rates of response bias 
associated with them.

Based on recent recommendations (Simmons, Nelson, & 
Simonsohn, 2012), we determined the duration of our sam-
pling periods in advance, and we report all data exclusions, 
all manipulations, and all measures for the studies reported 
below.

Study 1

In Study 1, we sought to (a) construct a scale measuring 
beliefs in the diagnosticity of visual cues to diverse social 
categories, (b) test the scale’s psychometric properties, and 
(c) examine differences in perceived diagnosticity across 
four social category dimensions—age, race, sex, and sexual 
orientation.

Method

Participants. One hundred sixty-five Internet users (109 men) 
completed the study. On average, participants were 29.87 
years old (SD = 10.17 years) and most reported a high level 
of education (88% attended college) and a heterosexual ori-
entation (89% straight). Furthermore, 75% identified as 
White, 15% as Asian, 6% as Latino, 2% as Black, and 2% as 
biracial.

Materials and procedure. To assess perceivers’ beliefs in the 
diagnosticity of visual cues to social categories, we modified 
an existing measure designed to assess beliefs that certain 
features of a person are indelible (Bastian & Haslam, 2006). 
We drew eight items from this scale and restructured them to 
probe beliefs about the diagnosticity of visible features for 
determining social category memberships (see Appendix). 
We worded the items vaguely to capture perceivers’ beliefs 
in the diagnosticity of visual cues in general, regardless of 
their origin (e.g., cues emanating from the face, body, or 
hair). Collectively, we refer to these items as the Diagnostic-
ity Scale.

We tested the Diagnosticity Scale among Mechanical 
Turk users recruited for a study about their attitudes and 
beliefs, with no mention of social categorization or visual 
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cues. After providing consent, participants were randomly 
assigned to complete the Diagnosticity Scale with respect to 
one of four social category dimensions: age (n = 42), race (n 
= 40), sex (n = 44), or sexual orientation (n = 39). Participants 
responded to each item using a 9-point rating scale (1 = 
strongly disagree to 9 = strongly agree) and then provided 
demographic information before being debriefed.

Results and Discussion

We sought to (a) test the psychometric properties of the 
Diagnosticity Scale and (b) determine whether beliefs in the 
diagnosticity of visual cues varied systematically across 
social category dimensions. We address these aims in turn 
below.

Psychometric properties. First, we tested the psychometric 
properties of the Diagnosticity Scale. Collapsing across 
category dimensions, the items were internally consistent 
(α = .89), and they remained internally consistent for each 
category dimension in isolation: age (α = .89), race (α = 
.80), sex (α = .84), and sexual orientation (α = .87). We also 
subjected the items to a principal components analysis with 
varimax rotation, allowing factors to emerge naturally 
rather than imposing a specific factor structure onto the 
data. The Kaiser–Meyer–Olkin (KMO) statistic indicated 
adequate sample size for the test (KMO = .90) and Bartlett’s 
test of sphericity indicated acceptably high correlations 
among items, χ2(28) = 674.27, p < .001 (Field, 2009). 
Results indicated that all eight items loaded onto a single 
factor (eigenvalue = 4.59, factor loadings > .64) explaining 
57.34% of the variance in diagnosticity beliefs. Impor-
tantly, eigenvalues for subsequent factors were less than 
1.00, and the scree plot revealed that eigenvalues leveled 
off after the first factor. Thus, the Diagnosticity Scale 
tapped a single construct capturing a large portion of the 
variance in perceivers’ beliefs about the diagnosticity of 
visual cues to social categories.

Differences in diagnosticity beliefs across social category dimen-
sions. Next, we tested whether the perceived diagnosticity of 
visual cues varied across social category dimensions. We 
predicted that perceived diagnosticity would be relatively 
high for age, sex, and race categories, but lower for sexual 
orientation categories.

To test whether perceived diagnosticity varied across cat-
egory dimensions, we subjected mean diagnosticity scores to 
a one-way ANOVA with social category dimension as a 
between-subjects factor. The main effect of social category 
dimension was significant, F(3, 161) = 20.76, p < .001, ηp

2  = 
.28. A preliminary examination of the mean perceived diag-
nosticity for each category dimension revealed that perceiv-
ers endorsed the highest levels of diagnosticity for visual 
cues to sex (M = 6.17, SD = 1.17) and race (M = 5.37,  

SD = 1.00), followed by age (M = 5.13, SD = 1.24) and then 
sexual orientation (M = 4.13, SD = 1.31; see Figure 1). 
Follow-up tests with Tukey’s honest significant difference 
(HSD) revealed that perceivers endorsed the diagnosticity of 
sex cues more than the diagnosticity of race cues (M

diff
 = 

0.80, SE = 0.26, p = .01, 95% confidence interval (CI) = 
[0.13, 1.47]) or age cues (M

diff
 = 1.03, SE = 0.26, p < .001, 

95% CI = [0.37, 1.70]). Perceivers endorsed the diagnostic-
ity of race cues and age cues to a similar degree (M

diff
 = 0.23, 

SE = 0.26, p = .81, 95% CI = [−0.44, 0.91]). Perceivers 
endorsed the diagnosticity of sexual orientation cues less 
than all other category dimensions (sex: M

diff
 = −2.04, SE = 

0.26, p < .001, 95% CI = [−2.72, −1.36]; race: M
diff

 = −1.24, 
SE = 0.27, p < .001, 95% CI = [−1.93, −0.55]; age: M

diff
 = 

−1.01, SE = 0.26, p = .001, 95% CI = [−1.69, −0.32]).
Overall, Study 1 fulfilled several goals. First, we devel-

oped a scale to measure perceivers’ beliefs regarding the 
diagnosticity of visual cues to various social category dimen-
sions. The scale was internally consistent and all items 
loaded onto a single factor that explained nearly 60% of the 
variance in responses. Second, we demonstrated that per-
ceivers endorse notably different beliefs about the diagnostic 
value of visual cues to various social categories. Specifically, 
perceivers endorsed the strongest belief in visual cues to sex, 
followed by cues to race and age, and then sexual orienta-
tion. These findings were consistent with our hypotheses, 
highlighting the Diagnosticity Scale as a valuable tool for 
assessing perceivers’ confidence in visual cues to diverse 
social categories.

Figure 1. Self-reported beliefs in the diagnosticity of visual cues 
to various social category dimensions in Study 1.
Note. Dashed line indicates the midpoint of the Diagnosticity Scale. Error 
bars represent standard errors of the mean within each social category 
dimension.
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Study 2

Findings from Study 1 revealed that perceivers endorse stron-
ger beliefs in the diagnosticity of visual cues to some social 
category dimensions (race, sex, age) than others (sexual ori-
entation). Although consistent with our predictions, however, 
Study 1 only examined self-reported differences in perceived 
diagnosticity. Evidence that the perceived diagnosticity of 
visual cues is associated with actual response tendencies dur-
ing social categorization would further bolster our claims 
while highlighting the importance of diagnosticity beliefs for 
social categorizations. Study 2 therefore examined whether 
perceived diagnosticity predicted response tendencies associ-
ated with social categorization—in particular, perceptual 
accuracy and response bias. As before, we hypothesized that 
participants would report stronger beliefs in the diagnosticity 
of visible cues for race and sex than for sexual orientation. 
Moreover, based on existing research, we hypothesized that 
participants would exhibit distinct categorization patterns 
across these dimensions, showing higher accuracy and greater 
willingness to assign stigmatized labels in some cases (race 
and sex) than others (sexual orientation). Most importantly, 
we predicted that these patterns would be tethered to percep-
tions of diagnosticity, such that low diagnosticity would help 
to explain the lower rates of accuracy and higher rates of 
response bias associated with sexual orientation categoriza-
tions relative to sex or race categorizations.

Method

Participants. Two hundred thirty-eight Internet users (129 
men) completed the study. On average, participants were 
35.13 years old (SD = 12.24 years) and most reported a high 
level of education (87% attended college) and a heterosexual 
orientation (92% straight). Furthermore, 76% identified as 
White, 8% as Asian, 8% as Latino, 6% as Black, and 2% as 
biracial.

Materials and procedure. Mechanical Turk users were 
recruited for a study about their opinions of other people, 
with no mention of social categorization or visual cues. After 
providing consent, participants were randomly assigned to 
one of three conditions, providing judgments relevant to race 
(n = 75), sex (n = 80), or sexual orientation (n = 80). We 
elected not to include an age condition because the perceived 
diagnosticity of age cues was indistinguishable from the per-
ceived diagnosticity of race cues in Study 1.

Participants first completed the Diagnosticity Scale for 
race, sex, or sexual orientation as described in Study 1. Next, 
participants categorized 64 faces, presented in random order, 
according to race (Black, White), sex (male, female), or sex-
ual orientation (lesbian/gay, straight). The stimuli were a 
subsample of 64 facial photographs from Johnson and 
Ghavami (2011) that varied between target by sex, sexual 
orientation, and race (32 men—8 White gay, 8 White straight, 

8 Black gay, 8 Black straight; 32 women—8 White lesbian, 
8 White straight, 8 Black lesbian, 8 Black straight). After cat-
egorizing these faces, participants provided demographic 
information before being debriefed.

Results and Discussion

We first sought to replicate findings from Study 1, and then 
we tested whether perceived diagnosticity predicted accu-
racy or response biases in social categorization. We present 
the findings in turn below.

Psychometric properties. Collapsing across category dimen-
sions, the items in the Diagnosticity Scale were internally 
consistent (α = .93). The items remained internally consistent 
for each category dimension in isolation: race (α = .90), sex 
(α = .91), and sexual orientation (α = .89). As in Study 1, we 
subjected the items to a principal components analysis using 
varimax rotation, allowing factors to emerge naturally rather 
than imposing a specific factor structure onto the data. The 
KMO statistic indicated adequate sample size for the test 
(KMO = 0.93) and Bartlett’s test of sphericity indicated 
acceptably high correlations among items, χ2(28) = 974.47,  
p < .001 (Field, 2009). Results indicated that all eight items 
loaded onto a single factor (eigenvalue = 5.37, factor load-
ings > .73) that explained 67.10% of the variance in diagnos-
ticity beliefs. Eigenvalues associated with subsequent factors 
were less than 1.00, and the scree plot revealed that eigenval-
ues leveled off after the first factor. These findings replicated 
results from Study 1, revealing that the Diagnosticity Scale is 
a reliable measure of perceivers’ beliefs in the diagnosticity 
of visual cues to diverse social categories.

Differences in diagnosticity beliefs across social category dimen-
sions. Next, we compared perceived diagnosticity across 
social category dimensions by subjecting mean diagnostic-
ity scores to a one-way ANOVA with social category dimen-
sion as a between-subjects factor. The main effect of social 
category dimension was significant, F(2, 235) = 54.62, p < 
.001, ηp

2  = .32. A preliminary examination of the mean per-
ceived diagnosticity for each category dimension revealed 
that perceivers endorsed the highest levels of diagnosticity 
for visual cues to sex (M = 7.03, SD = 1.41), followed by 
race (M = 6.04, SD = 1.40) and then sexual orientation (M = 
4.54, SD = 1.67; see Figure 2). Follow-up tests with Tukey’s 
HSD revealed that all pairwise comparisons were signifi-
cant. That is, perceivers endorsed the diagnosticity of sex 
cues more strongly than the diagnosticity of race cues (M

diff
 

= 0.99, SE = 0.24, p < .001, 95% CI = [0.43, 1.55]) or sexual 
orientation cues (M

diff
 = 2.49, SE = 0.24, p < .001, 95% CI = 

[1.92, 3.06]). Perceivers also endorsed the diagnosticity of 
race cues more strongly than the diagnosticity of sexual ori-
entation cues (M

diff
 = 1.50, SE = 0.23, p < .001, 95% CI = 

[0.95, 2.06]).
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Response tendencies and their relation to diagnosticity 
beliefs. Having replicated our findings from Study 1, we next 
examined variability in response tendencies across social 
category dimensions using several complementary 
approaches. First, we conducted a one-way ANOVA with 
social category as a between-subjects factor and the total 
number of Black, female, or gay categorizations as the out-
come. We refer to this outcome as “Stigmatizing Categoriza-
tions,” because the categories Black, female, and gay carry 
more stigma than the default categories White, male, and 
straight. The main effect of social category dimension was 
significant, F(2, 235) = 89.44, p < .001, ηp

2  = .43, indicating 
that the number of stigmatizing categorizations indeed var-
ied by race (M = 31.86, SD = 1.09), sex (M = 31.21, SD = 
2.09), and sexual orientation (M = 20.93, SD = 7.66). Fol-
low-up tests with Tukey’s HSD revealed that perceivers 
made more stigmatizing categorizations in both the race con-
dition (M

diff
 = 10.93, SE = 0.91, p < .001, 95% CI = [−13.07, 

−8.79]) and the sex condition (M
diff

 = 10.29, SE = 0.93, p < 
.001, 95% CI = [−12.49, −8.09]) compared with the sexual 
orientation condition. The number of stigmatizing categori-
zations did not differ between the race and sex conditions 
(M

diff
 = 0.64, SE = 0.92, p = .77, 95% CI = [−1.54, 2.82]).

In a parallel analysis, we compared the average number of 
stigmatizing categorizations that each participant made to the 
true base rate for the stimulus set (i.e., 0.50). Results indicated 
that stigmatizing race categorizations did not differ from the 
base rate of Black targets in the stimulus set (M = 0.50, SD = 
0.02), t(82) = −1.20, p = .23, 95% CI = [−0.006, 0.002]. 
Stigmatizing sex categorizations were slightly lower than the 

base rate of female targets in the stimulus set (M = 0.49, SD = 
0.03), t(74) = −3.25, p = .002, 95% CI = [−0.02, −0.05], indi-
cating a slight bias toward male categorizations. Stigmatizing 
sexual orientation categorizations were much lower than the 
base rate of gay targets in the stimulus set (M = 0.33, SD = 
0.15), t(79) = −10.18, p < .001, 95% CI = [−0.21, −0.14]. 
Thus, participants made stigmatizing sex and race categoriza-
tions that were relatively close to the true distributions of 
Black and female targets in the stimulus set, but they under-
reported the number of gay targets in the stimulus set.

To better understand these response tendencies, we con-
ducted a signal detection analysis within each condition, 
which isolated perceptual accuracy and response bias. In par-
ticular, we coded correct Black, gay, and female categoriza-
tions as “hits” and correct White, straight, and male 
categorizations as “correct rejections,” computing d′ as a 
measure of perceptual sensitivity and c as a measure of 
response bias (Stanislaw & Todorov, 1999; see Table 1 for 
full signal detection parameters).1 Using this coding, positive 
d′ values indicate sensitivity to social category cues, which 
translates to a high degree of perceptual accuracy. Positive c 
values indicate a conservative response bias, such that par-
ticipants were more likely to use the White, straight, and 
male labels as opposed to the Black, gay, and female cate-
gory labels, independent of accuracy. Our primary goal was 
to test whether these response tendencies were associated 
with the perceived diagnosticity of visual cues to the cate-
gory dimension in question.

For race categorizations, perceptual sensitivity was sig-
nificantly greater than chance, M

d′
 = 2.75, SD = 0.22, t(82) = 

114.01, p < .001, 95% CI = [2.70, 2.80], and participants 
demonstrated no notable response bias, M

c
 = 0.01, SD = 

0.12, t(82) = 0.91, p = .36, 95% CI = [−0.01, 0.04]. 
Furthermore, in the race condition, perceived diagnosticity 
was not significantly associated with sensitivity, r(83) = .14, 
p = .20, 95% CI = [−0.08, 0.34], or response bias, r(83) = 
−.16, p = .15. 95% CI = [−0.34, 0.08]. For sex categoriza-
tions, perceptual sensitivity was again significantly greater 
than chance, M

d′
 = 2.68, SD = 0.34, t(74) = 67.84, p < .001, 

95% CI = [2.60, 2.76]. Moreover, replicating recent work 
(Johnson, Iida, & Tassinary, 2012), participants showed a 
slight bias toward male categorizations, M

c
 = 0.07, SD = 

0.20, t(74) = 3.26, p = .002, 95% CI = [0.03, 0.12]. 
Importantly, however, perceived diagnosticity was not sig-
nificantly associated with perceptual sensitivity to sex cues, 
r(75) = .15, p = .20, 95% CI = [−0.08, 0.36], or the bias 
toward male categorizations, r(75) = .13, p = .26, 95% CI = 
[−0.10, 0.35]. Finally, perceptual sensitivity was signifi-
cantly greater than chance for sexual orientation categoriza-
tions, M

d′
 = 0.39, SD = 0.29, t(79) = 11.81, p < .001, 95% CI 

= [0.32, 0.45], and participants showed a strong tendency 
toward straight categorizations, M

c
 = 0.52, SD = 0.53, t(79) 

= 8.66, p < .001, 95% CI = [0.40, 0.63]. Although perceived 
diagnosticity was not associated with sensitivity to sexual 
orientation cues in faces, r(80) = −.02, p = .84, 95%  

Figure 2. Self-reported beliefs in the diagnosticity of visual cues 
to various social category dimensions in Study 2.
Note. Dashed line indicates the midpoint of the Diagnosticity Scale. Error 
bars represent standard errors of the mean within each social category 
dimension.
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CI = [−0.24, 0.20], it was associated with the bias toward 
straight categorizations, r(80) = −.22, p = .05, 95% CI = 
[−0.418, −0.002]. Thus, low perceived diagnosticity of visi-
ble cues to sexual orientation was associated with a stronger 
response bias toward the straight category.

Diagnosticity beliefs explain different response tendencies across 
category dimensions. In a final set of analyses, we constructed 
a series of nested linear regressions that first compared rates 
of sensitivity and bias across social category dimensions and 
then tested whether perceived diagnosticity helped to explain 
any observed differences. Put another way, this analysis 
tested whether diagnosticity beliefs helped to explain why 
perceptual sensitivity and response bias differed across social 
category dimensions. We began by regressing d′ scores onto 
social category (recoded as two vectors of zeroes and ones 
with sexual orientation as the reference group). Consistent 
with our previous analyses, sensitivity was higher for both 
race and sex categorizations compared with sexual orienta-
tion categorizations, Bs = 2.29 and 2.37, SEs = 0.05 and 0.05, 
ts = 49.76 and 52.66, ps < .001, 95% CIs = [2.20, 2.39] and 
[2.28, 2.46]. Next, we added perceived diagnosticity to the 
model, which did not significantly improve model fit, ΔR2 = 
.00, F(1, 234) = 1.50, p = .22. Moreover, the regression coef-
ficients indicating higher sensitivity to race and sex cues than 
to sexual orientation cues remained practically unchanged 
after adding perceived diagnosticity to the model, Bs = 2.26 
and 2.34, SEs = 0.06 and 0.05, ts = 40.60 and 58.18, ps < 
.001, 95% CIs = [2.15, 2.37] and [2.25, 2.44]. Collectively, 
these results indicate that perceivers were more accurate in 
their judgments of sex and race relative to sexual orientation, 
and these differences were not explained by diagnosticity 
beliefs that varied across category dimensions.

We conducted a similar analysis to examine response 
biases. We first regressed c scores onto social category 
(recoded as two vectors of zeroes and ones with sexual ori-
entation condition as the reference category). Results indi-
cated that response biases favoring the non-stigmatized 
category default (White, male, straight) were significantly 
smaller for race and sex categorizations than for sexual ori-
entation categorizations, Bs = −0.44 and −0.50, SEs = 0.05 

and 0.05, ts = −8.18 and −9.55, ps < .001, 95% CIs = [−0.55, 
−0.34] and [−0.61, −0.40]. Next, we added perceived diag-
nosticity to the model, which significantly improved model 
fit, ΔR2 = 0.01, F(1, 234) = 3.85, p = .05. In fact, accounting 
for diagnosticity beliefs reduced the magnitude of the differ-
ences in response bias across social category dimensions. 
The coefficients comparing response bias in the sexual ori-
entation condition with response bias in the race and sex 
conditions after controlling for diagnosticity beliefs were as 
follows: Bs = −0.37 and −0.46, SEs = 0.07 and 0.06, ts = 
−5.72 and −8.11, ps < .001, 95% CIs = [−0.50, −0.24] and 
[−0.57, −0.35]. Although the contrasts remained significant, 
the regression coefficients were notably smaller in the sec-
ond model relative to the first model. Indeed, the coefficient 
comparing response biases associated with race and sexual 
orientation categorizations changed from −0.44 to −0.37 
after accounting for perceived diagnosticity, a 16% reduc-
tion in the magnitude of difference in response biases 
between these two category dimensions. The coefficient 
comparing response biases associated with sex and sexual 
orientation categorizations changed from −0.50 to −0.46 
after accounting for perceived diagnosticity, a 9% reduction 
in the magnitude of difference in response biases between 
these two category dimensions. Collectively, these results 
reveal that perceivers showed notably stronger response 
biases toward the non-stigmatized category when judging 
sexual orientation compared with sex or race, and these dif-
ferences were partially explained by differences in diagnos-
ticity beliefs across social category dimensions.

Overall, Study 2 extended our previous findings in sev-
eral ways. First, it provided additional evidence for the reli-
ability of the Diagnosticity Scale and corroborated our initial 
finding that perceivers endorse stronger beliefs in the diag-
nosticity of visual cues to sex and race compared with sexual 
orientation. More importantly, Study 2 revealed that differ-
ing levels of perceived diagnosticity help to explain response 
tendencies in social perception. In general, we found that 
perceived diagnosticity was not associated with perceptual 
sensitivity, which indicates that perceivers reach relatively 
accurate conclusions about sex, race, and sexual orientation 
regardless of their beliefs in the diagnosticity of visual cues 

Table 1. Signal Detection Parameters as a Function of Target Sex, Target Race, and Target Sexual Orientation in Study 2.

Basic accuracy (% correct) Hits (%) Misses (%) CR (%) FA (%) d′ c

Sex 97.52 96.29  3.71 98.75  1.25 2.68*** 0.07**
Race 98.38 98.16  1.84 98.61  1.39 2.75*** 0.01
Sexual orientation 58.59 41.29 58.71 75.90 24.10 0.38*** 0.52***

Note. Overall, perceivers accurately categorized female targets as female 96% of the time (96.29% hits) and male targets as male 99% of the time (98.75% 
correct rejections). They accurately categorized Black targets as Black 98% of the time (98.16% hits) and White targets as White 99% of the time (98.61% 
correct rejections). They accurately categorized gay targets as gay 41% of the time (41.29% hits) and straight targets as straight 76% of the time (75.90% 
correct rejections). These findings suggest a high degree of sensitivity with little response bias for sex and race judgments, but a more modest amount 
of sensitivity and stronger bias toward straight categorizations for sexual orientation judgments, as indicated by signal detection analyses (see d′ and c 
statistics).
*p < .05. **p < .01. ***p < .001.
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to those categories. However, perceived diagnosticity was 
associated with different patterns of response bias across cat-
egory dimensions. Specifically, diagnosticity beliefs were 
unrelated to response biases for sex and race categorizations, 
perhaps because those categorizations exhibited modest or 
non-existent biases to begin with. However, low diagnostic-
ity beliefs were associated with a strong tendency toward 
straight categorizations in sexual orientation perception. In 
fact, perceivers consistently showed stronger response biases 
toward the non-stigmatized category when making sexual 
orientation judgments compared with sex or race judgments, 
and these differences were partially explained by lower diag-
nosticity beliefs in the sexual orientation condition. Thus, 
one reason why perceivers tend to categorize targets as 
straight is because they do not trust visible cues to sexual 
orientation, which leads them to apply non-stigmatizing 
straight category labels on the basis of what is perceived to 
be dubious information.

Study 3

Study 2 revealed that diagnosticity beliefs do not predict per-
ceptual accuracy, but do predict biased response patterns in 
the categorization of certain social identities. In particular, 
weak beliefs in the diagnosticity of visual cues to sexual ori-
entation were associated with a robust bias toward the 
default, non-stigmatized category (i.e., straight). Although 
this finding highlights the role of diagnosticity beliefs in 
social categorization, its statistical significance was modest 
(p = .05). Moreover, although diagnosticity beliefs could 
theoretically impact perceptions of many different catego-
ries, Study 2 was specifically concerned with sexual orienta-
tion categories. Study 3 therefore sought to replicate our 
findings with another concealable identity: religious affilia-
tion. We chose to examine religious affiliation in this study 
for several reasons. First, perceptions of religious affiliation 
have long been known to affect impression formation 
(Allport & Kramer, 1946). Second, similar to the sexual ori-
entation categorizations we examined in Study 2, there is a 
clear category default category for religious affiliation in the 
United States (i.e., Christian; Gallup, 2011). Third, some 
religious affiliations, especially Atheism, remain highly stig-
matized (Gervais, 2011). Therefore, while we are not aware 
of previous studies that examined perceptions of Atheism/
Christianity from facial photographs, these dimensions offer 
a strong comparison with the sexual orientation categories 
we explored in our initial studies. Extending our findings to 
this category dimension will offer converging evidence for 
the role of diagnosticity beliefs in social perception.

As before, we hypothesized that participants would report 
weaker beliefs in the diagnosticity of visible cues to a rela-
tively ambiguous social category dimension (religious affili-
ation) compared with a more overt category dimension (sex). 
Moreover, we predicted that participants would exhibit dis-
tinct response patterns across these category dimensions, 

showing greater willingness to assign non-default, stigmatiz-
ing labels when making sex categorizations relative to reli-
gion categorizations. Most importantly, we predicted that 
these response patterns would be tethered to diagnosticity 
beliefs, such that low diagnosticity would help to explain any 
response biases associated with religion relative to sex 
categorizations.

Method

Participants. One hundred sixty-six Internet users (101 men) 
completed the study. On average, participants were 31.22 
years old (SD = 9.65 years) and most reported a high level of 
education (90% attended college) and a heterosexual orienta-
tion (90% straight). Furthermore, 64% identified as White, 
16% as Asian, 8% as Latino, 10% as Black, and 2% as 
biracial.

Materials and procedure. Mechanical Turk users were 
recruited for a study about their opinions of other people, 
with no mention of social categorization or visual cues. After 
providing consent, participants were randomly assigned to 
one of two conditions, providing judgments relevant to sex 
(n = 83) or religious affiliation (n = 83).

Participants first completed the Diagnosticity Scale per-
taining to sex or religious affiliation, as described in Study 1. 
Next, participants categorized 32 faces, presented in random 
order, according to their sex (male, female) or religion 
(Christian, Atheist). The stimuli were 32 facial photographs 
that varied between target by sex and religious affiliation (16 
men—8 Christian, 8 Atheist; 16 women—8 Christian, 8 
Atheist), which we collected from public dating websites 
serving specific religious demographics (e.g., 
ChristianMingle, AtheistPassions). Importantly, all of the 
photographs depicted White, heterosexual targets devoid of 
visible facial piercings or tattoos. After categorizing each tar-
get, participants provided demographic information before 
being debriefed.2

Results and Discussion

We first sought to replicate findings from Studies 1 and 2 
with regard to the psychometric properties of the Diagnosticity 
Scale, and then we tested whether perceived diagnosticity 
was associated with response tendencies in social categoriza-
tion. We present these findings in turn below.

Psychometric properties. Collapsing across social category 
dimensions, the items in the Diagnosticity Scale were inter-
nally consistent (α = .94). The items remained internally 
consistent for each category dimension in isolation: sex (α = 
.88) and religious affiliation (α = .81). As in Studies 1 and 2, 
we also subjected the items to a principal components analy-
sis using varimax rotation, allowing factors to emerge natu-
rally rather than imposing a specific factor structure onto the 
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data. The KMO statistic indicated adequate sample size for 
the test (KMO = 0.93) and Bartlett’s test of sphericity indi-
cated acceptably high correlations among items, χ2(28) = 
1,178.40, p < .001 (Field, 2009). Results indicated that all 
eight items loaded onto a single factor (eigenvalue = 5.71, 
factor loadings > .78) that explained 71.43% of the variance 
in diagnosticity beliefs. Eigenvalues associated with subse-
quent factors were less than 1.00, and the scree plot revealed 
that eigenvalues leveled off after the first factor. These find-
ings provided another indication that the Diagnosticity Scale 
is a reliable measure of perceivers’ beliefs in the diagnostic-
ity of visual cues to diverse social categories, including reli-
gious affiliation.

Differences in diagnosticity beliefs across social category  
dimensions. Next, we compared diagnosticity beliefs across 
social category dimensions by subjecting mean diagnostic-
ity scores to a one-way ANOVA with social category dimen-
sion as a between-subjects factor. The main effect of social 
category dimension was significant, F(1, 164) = 301.78, p < 
.001, ηp

2  = .65, indicating that participants endorsed stron-
ger beliefs in the diagnosticity of visual cues to sex (M = 
6.80, SD = 1.37) relative to religious affiliation (M = 3.07, 
SD = 1.40; see Figure 3).

Response tendencies and their relation to diagnosticity 
beliefs. Having replicated our findings with regard to the 

Diagnosticity Scale itself, we next tested variability in 
response tendencies across social category dimensions using 
several complementary approaches. First, we conducted a 
one-way ANOVA with social category dimension as a 
between-subjects factor and the total number of female or 
Atheist categorizations (“Stigmatizing Categorizations”) as 
the outcome. The main effect of social category dimension 
was significant, F(1, 164) = 47.30, p < .001, ηp

2  = .22, indi-
cating that participants made more stigmatizing categoriza-
tions in the sex condition (M = 15.94, SD = 0.45) relative to 
the religion condition (M = 12.42, SD = 4.64).

In a parallel analysis, we compared the total number of 
stigmatizing categorizations with the true base rate of stig-
matized targets in the sample (i.e., 0.5). Results indicated 
that stigmatizing sex categorizations did not differ from the 
base rate of female targets in the stimulus set (M = 0.50, SD 
= 0.01), t(82) = −1.22, p = .23, 95% CI = [−0.005, 0.001]. 
Stigmatizing religion categorizations, however, were lower 
than the base rate of Atheist targets in the stimulus set  
(M = 0.39, SD = 0.14), t(82) = −7.03, p < .001, 95% CI = 
[−0.14, −0.08]. Thus, participants made stigmatizing sex cat-
egorizations that matched the true distribution of female tar-
gets, but they underreported the number of Atheist targets in 
the stimulus set.

To better understand these response tendencies, we con-
ducted a signal detection analysis within each condition. In 
particular, we coded correct female and Atheist categoriza-
tions as “hits” and correct male and Christian categorizations 
as “correct rejections,” computing d′ as a measure of percep-
tual sensitivity and c as a measure of response bias (Stanislaw 
& Todorov, 1999; see Table 2 for full signal detection param-
eters). As before, positive d′ values indicate sensitivity to 
social category cues, which translates to a high degree of 
perceptual accuracy. Positive c values indicate a conserva-
tive response bias, such that participants were more likely to 
use the male and Christian category labels as opposed to the 
female and Atheist category labels, independent of 
accuracy.

For sex categorizations, perceptual sensitivity was signifi-
cantly greater than chance, M

d′
 = 2.80, SD = 0.32, t(82) = 79.31, 

Figure 3. Self-reported beliefs in the diagnosticity of visual cues 
to various social category dimensions in Study 3.
Note. Dashed line indicates the midpoint of the Diagnosticity Scale. Error 
bars represent standard errors of the mean within each social category 
dimension.

Table 2. Signal Detection Parameters as a Function of Target 
Sex and Target Religion in Study 3.

Basic accuracy 
(% correct)

Hits 
(%)

Misses 
(%)

CR 
(%)

FA 
(%) d′ c

Sex 98.91 98.72  1.28 99.10  0.90 2.80*** 0.02
Religious affiliation 55.53 28.89 71.11 89.60 10.40 0.50*** 0.37***

Note. Overall, perceivers accurately categorized female targets as female 99% of 
the time (98.72% hits) and male targets as male 99% of the time (99.10% correct 
rejections). They accurately categorized Atheist targets as Atheist 29% of the time 
(28.89% hits) and Christian targets as Christian 90% of the time (89.60% correct 
rejections). These findings suggest a high degree of sensitivity with little response 
bias for sex judgments, but more modest sensitivity and stronger bias toward 
Christian categorizations for religious affiliation judgments, as indicated by signal 
detection analyses (see d′ and c statistics).
*p < .05. **p < .01. ***p < .001.
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p < .001, 95% CI = [2.73, 2.87], and participants demonstrated 
no notable response bias, M

c
 = 0.02, SD = 0.09, t(82) = 1.50,  

p = .14, 95% CI = [−0.01, 0.04]. Furthermore, perceived diag-
nosticity was not significantly associated with either sensitiv-
ity, r(83) = .13, p = .23, 95% CI = [−0.08, 0.34], or response 
bias, r(83) = −.03, p = .81, 95% CI = [−0.24, 0.19], in sex cat-
egorizations. For religion categorizations, perceptual sensitiv-
ity was again significantly greater than chance, M

d′
 = 0.50,  

SD = 0.47, t(82) = 9.68, p < .001, 95% CI = [0.40, 0.60]. 
Moreover, participants showed a strong tendency toward 
Christian categorizations, M

c
 = 0.37, SD = 0.50, t(82) = 6.63,  

p < .001, 95% CI = [0.26, 0.48]. Although perceived diagnos-
ticity was not associated with sensitivity to religion cues, r(83) 
= .04, p = .69, 95% CI = [−0.17, 0.26], it was associated with 
the bias toward Christian categorizations, r(83) = −.24, p = .03, 
95% CI = [−0.43, −0.03]. Thus, low perceived diagnosticity of 
visible cues to religion was associated with a bias toward the 
non-stigmatized default category (i.e., Christian).

Diagnosticity beliefs explain different response tendencies across 
category dimensions. In a final set of analyses, we constructed 
a series of nested linear regressions that first compared rates 
of sensitivity and bias across social category dimensions and 
then tested whether perceived diagnosticity helped to explain 
any observed differences in these outcomes. We began by 
regressing d′ scores onto social category (recoded as a vector 
of zeroes and ones with religious affiliation as the reference 
group). Consistent with our previous analyses, sensitivity 
was higher for sex categorizations compared with religion 
categorizations, B = 2.30, SE = 0.06, t = 36.90, p < .001, 95% 
CI = [2.18, 2.42]. Next, we added perceived diagnosticity to 
the model, which did not significantly improve model fit, 
ΔR2 = .00, F(1, 163) = 1.03, p = .31. Moreover, the regres-
sion coefficient indicating higher sensitivity to sex cues than 
to religion cues remained similar after adding perceived 
diagnosticity to the model, B = 2.22, SE = 0.11, t = 21.08, p 
< .001, 95% CI = [2.01, 2.42]. These results indicate that 
perceivers were more accurate in their judgments of sex rela-
tive to religious affiliation, and these effects were not 
explained by differences in diagnosticity beliefs across cate-
gory dimensions.

We conducted a similar analysis to examine response 
biases. Specifically, we regressed c scores onto social cate-
gory (recoded as a vector of zeroes and ones with religious 
affiliation as the reference category). Response biases favor-
ing the non-stigmatized category default (male, Christian) 
were significantly smaller for sex categorizations than for 
religion categorizations, B = −0.35, SE = 0.06, t = −6.25, p < 
.001, 95% CI = [−0.46, −0.24]. Next, we added perceived 
diagnosticity to the model, which significantly improved 
model fit, ΔR2 = .02, F(1, 163) = 4.98, p = .03. Moreover, 
accounting for diagnosticity beliefs reduced the magnitude 
of the difference in response bias across social category 
dimensions. Specifically, the coefficient comparing response 
bias in the religious affiliation condition with that in the sex 

condition after controlling for diagnosticity beliefs was as 
follows: B = −0.18, SE = 0.09, t = −1.96, p = .05. This coef-
ficient changed from −0.35 to −0.18 after accounting for per-
ceived diagnosticity, indicating a 49% reduction in the 
magnitude of difference in response bias between these two 
category dimensions. Collectively, these results reveal that 
perceivers showed notably stronger response bias toward the 
non-stigmatized category when judging religious affiliation 
compared with sex, and this difference was partially 
explained by differences in diagnosticity beliefs across cate-
gory dimensions.

In summary, Study 3 replicated and extended our previous 
findings to another social category dimension. First, it pro-
vided additional evidence for the reliability of the 
Diagnosticity Scale, validating its use for studying percep-
tions of religious affiliation. As predicted, perceivers 
endorsed notably stronger beliefs in the diagnosticity of 
visual cues to sex compared with religious affiliation. These 
differing diagnosticity beliefs were not associated with per-
ceptual accuracy—perceivers reached relatively accurate 
conclusions about sex and religious affiliation regardless of 
their beliefs in the diagnosticity of visual cues to those cate-
gories. That said, perceivers’ relatively weak beliefs in the 
diagnosticity of visual cues to religious affiliation did help to 
explain biased response patterns observed across conditions. 
Specifically, diagnosticity beliefs were unrelated to response 
biases for sex categorizations, perhaps because those catego-
rizations were unbiased to begin with. However, diagnostic-
ity beliefs were negatively associated with a tendency toward 
the default Christian categorization in religion perception. In 
fact, perceivers consistently showed stronger response biases 
when making religion judgments compared with sex judg-
ments, and this difference was related to lower perceived 
diagnosticity in the religious affiliation condition. These 
results corroborated our previous findings, suggesting that 
one reason perceivers avoid non-default religious categories 
when categorizing strangers is because they do not trust vis-
ible cues to religious affiliation.

General Discussion

Perceivers rely on visual information to make important 
decisions about others, including the social categories to 
which they belong. In many cases, such visual information 
affords accurate and reliable inferences. Importantly, how-
ever, observers’ willingness to exploit such information var-
ies depending upon the social category in question. Here, we 
tested how such beliefs about the diagnosticity of visual cues 
to social categories relate to response tendencies in social 
perception. In Study 1, we developed the Diagnosticity Scale 
and found that observers endorsed notably stronger beliefs in 
the diagnosticity of visual cues to sex, race, and age catego-
ries relative to sexual orientation categories. In Studies 2 and 
3, we linked perceptions of diagnosticity to response tenden-
cies accompanying social categorizations. Overall, observers 
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were more sensitive to sex and race cues than to sexual ori-
entation and religion cues, although all categorizations dem-
onstrated above chance accuracy. Moreover, these 
sensitivities and the differences between them were unre-
lated to perceived diagnosticity, suggesting that perceivers 
achieve accurate categorizations without regard for the pre-
sumed diagnosticity of visual cues. That said, observers also 
exhibited some systematic response biases that differed 
across category dimensions. In particular, observers showed 
no response bias in race categorizations, a modest bias favor-
ing the male label in sex categorizations, and pronounced 
biases favoring straight and Christian labels in sexual orien-
tation and religion categorizations, respectively. These 
response tendencies and the differences between them varied 
as a function of perceived diagnosticity, such that biases 
toward the non-stigmatized default (straight, Christian) 
became more pronounced as perceived diagnosticity 
declined. Collectively, these findings provide important 
insights about the role of diagnosticity beliefs in social cate-
gorization, and they raise new questions for research in the 
area of social perception.

First, these studies are among the first to directly com-
pare response tendencies across different social categoriza-
tions. While the existing literature has done a tremendous 
job of describing response patterns that occur within a judg-
ment category (e.g., within race judgments), few studies 
have compared response patterns across category dimen-
sions. As such, variability in accuracy and response bias 
across social category dimensions could only be appreciated 
by comparing findings from literatures that often utilized 
different stimuli. In contrast, our findings directly compared 
outcomes associated with these diverse forms of social cat-
egorization. We found that observers accurately exploit 
visual cues to infer the sex, race, sexual orientation, and reli-
gious affiliation of novel targets, although the absolute level 
of sensitivity varied across category dimensions. More 
importantly, observers exhibited unique patterns of response 
bias across these dimensions, showing virtually no bias in 
race categorization, a small but systematic bias favoring 
male labels in sex categorization, and large biases favoring 
straight and Christian labels in sexual orientation and reli-
gion categorizations. These comparisons provide important 
insights about the perceptual outcomes that emerge for vari-
ous types of social categorization, prompting future research 
to better understand the causes and correlates of such dis-
tinct outcomes.

The current studies also highlight perceived diagnosticity 
as one factor associated with the differential response ten-
dencies accompanying various social categorizations. 
Perhaps because social perception researchers only recently 
began to shift their focus away from accuracy to consider the 
robust biases that sometimes accompany social categoriza-
tions, studies have yet to uncover factors that distinguish the 
distinct patterns of response bias that emerge across category 
dimensions. Here, we found that beliefs in the diagnosticity 

of visual cues to social category membership help to explain 
why perceivers sometimes favor one social category over its 
alternative. Indeed, the fact that perceivers believed in the 
diagnosticity of race and sex cues helps to explain why they 
displayed relatively weak biases when making race and sex 
judgments—when perceivers place stock in the cues they 
see, they render accurate judgments that do not rely too heav-
ily on one category alternative over the other. The fact that 
perceivers were dubious about the diagnosticity of visual 
cues to sexual orientation and religious affiliation told a dif-
ferent story—when perceivers are doubtful of the cues they 
see, they render accurate judgments but tend to rely on one 
category alternative over the other (i.e., the non-stigmatized 
default).

At first glance, one might expect that if perceivers do not 
believe visual cues to a category are diagnostic, their catego-
rizations would be randomly distributed, indicating that they 
are making judgments without regard for visual information. 
This does not appear to be the case. Instead, biases toward 
the non-stigmatized category default appear to increase as 
perceptions of diagnosticity decrease. That is, when perceiv-
ers lack confidence in the diagnosticity of visual cues to a 
given category dimension, they assume that targets belong to 
the non-stigmatized default group until additional evidence 
becomes available. This pattern reveals a sophisticated and 
perhaps even benevolent reasoning process that avoids the 
incorrect application of stigmatizing identities to others. 
Although this speculation was not a primary focus of our 
studies, it provides a foundation for exploring the decision-
making processes that underlie social reasoning in greater 
depth.

One important caveat about the current studies is that the 
association between diagnosticity beliefs and response biases 
only emerged for concealable identities that carry stigma. As 
such, we have theorized that when perceivers believe visual 
cues to a given category are non-diagnostic, they utilize the 
default category in an attempt to avoid casting unnecessary 
stigma onto unknown targets. While this interpretation fits 
the current pattern of results, it remains possible that diag-
nosticity beliefs are negatively associated with response 
biases toward the default category even for identities that do 
not carry stigma. Future research can and should test this 
question about perceptions of social identities that are not 
stigmatized.

Another important consideration for future research is the 
role that base rates may play in predicting response biases in 
social perception. Indeed, it may be the case that perceivers’ 
biased tendency to categorize strangers as straight and Christian 
reflects not only their weak beliefs in the diagnosticity of visual 
cues to those categories, but also the relatively low base rates of 
gay and Atheist individuals in the population. That said, at least 
two factors make base rates an unlikely explanation for the 
response biases observed here. First, although perceivers some-
times attempt to probability match, they often ignore base rate 
information in favor of individuating information when 
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making probabilistic judgments (Tversky & Kahneman, 
1981). Second, a series of recent studies revealed that the 
straight categorization bias in sexual orientation judgment per-
sists even when perceivers are explicitly informed of the base 
rate of gay targets in a stimulus set (Lick & Johnson, 2014). 
Collectively, these findings suggest that base rates probably do 
not offer a parsimonious explanation for the response biases 
observed here. Still, these possibilities deserve empirical 
attention in future research.

Another topic for future research involves the determi-
nants of diagnosticity beliefs themselves. Indeed, the current 
findings are mute about the factors that give rise to diagnos-
ticity beliefs in the first place. It may be the case that cues to 
some social categories are simply less obvious than cues to 
other categories. It is also possible that perceivers share less 
consensus in their beliefs about the cues to some categories 
than others. Finally, it could be true that perceivers share 
consensus about the valid indicators of most social identities 
but that they intentionally ignore those indicators when they 
would require applying stigma to an unknown person. Any 
or all of these possibilities may be correct and therefore 
deserve continued study.

Importantly, the current work provides a novel assess-
ment tool—the Diagnosticity Scale—to aid in the aforemen-
tioned as well as other future research endeavors. The scale 
exhibits strong psychometric properties that differentiate 
between five social category dimensions while predicting 
differential response patterns associated with those dimen-
sions. Moreover, it is constructed in a way that makes it eas-
ily adaptable. For example, the Diagnosticity Scale could be 
altered to explore perceivers’ beliefs about the diagnosticity 
of specific visual cues (e.g., facial phenotype, body morphol-
ogy) to any number of category dimensions, including bira-
cial identities, bisexual identities, and emotional states, all of 
which have begun to receive empirical attention.

In summary, perceivers exhibit a remarkable ability to cat-
egorize others on the basis of visual information, yet they also 
endorse varying levels of confidence in the diagnosticity of 
the visual cues informing those judgments. Such variability is 
perhaps unsurprising, given that the visible cues to some cat-
egories (e.g., sex) are more obvious than the visible cues to 
other categories (e.g., religion). What is more theoretically 
intriguing is the fact that differences in the perceived diagnos-
ticity of visual cues help to explain response tendencies in 
social categorization, including a notable bias toward the non-
stigmatized category default in perceptions of concealable 
identities. In light of this evidence, we suggest some nuance 
to Allport’s (1954) claim that the human mind thinks with the 
aid of categories. While social categorizations often arise 
effortlessly on the basis of visual cues, observers’ beliefs in 
the diagnosticity of those cues direct categorical thinking in 
predictable and sometimes biased ways. As researchers con-
tinue to probe the dynamics and outcomes of social categori-
zation, it will be critical to consider how diagnosticity beliefs 
shape the processes and outcomes of social judgment.

Appendix

Below are a series of questions regarding your beliefs about 
other people. Please read each question and respond using 
the scale provided.

1) A person’s [sex/race/sexual orientation] can largely 
be determined by their physical appearance.

2) No matter how a person looks, their [sex/race/sexual 
orientation] is always indefinite and difficult to cate-
gorize. (reverse-scored)

3) When getting to know a person, it is possible to deter-
mine their [sex/race/sexual orientation] very quickly 
based upon their looks alone.

4) It is possible to know a person’s [sex/race/sexual ori-
entation] once you take a look at them.

5) A person’s appearance can never tell you about their 
[sex/race/sexual orientation]. (reverse-scored)

6) Although a person may have some basic identifiable 
traits, it is never easy to make accurate judgments about 
their [sex/race/sexual orientation]. (reverse-scored)

7) Generally speaking, once you see someone it is pos-
sible to predict their [sex/race/sexual orientation].

8) It is never possible to accurately judge someone’s 
[sex/race/sexual orientation] without them telling 
you. (reverse-scored)
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Notes

1. Signal detection is considered the gold standard for examining 
perceptual accuracy because it clarifies how perceivers arrive at 
correct decisions (e.g., accurate “gay” categorizations vs. accu-
rate “straight” categorizations). Still, we recognize that some 
readers may be interested in basic accuracy rates, so we report 
them in Table 1.

2. We also included several self-report items at the end of the study 
to inform future research. These items were theoretically irrel-
evant to the current article, so we do not report them here.

References

Allport, G. W. (1954). The nature of prejudice. Reading, MA: 
Addison-Wesley.

 at UCLA on November 4, 2014psp.sagepub.comDownloaded from 

http://pspb.sagepub.com/supplemental
http://psp.sagepub.com/


1506 Personality and Social Psychology Bulletin 40(11)

Allport, G. W., & Kramer, B. M. (1946). Some roots of prejudice. 
The Journal of Psychology, 22, 9-39.

Bastian, B., & Haslam, N. (2006). Psychological essentialism 
and stereotype endorsement. Journal of Experimental Social 
Psychology, 42, 228-235.

Blair, I. V., Chapleau, K. M., & Judd, C. M. (2005). The use 
of Afrocentric features as cues for judgment in the pres-
ence of diagnostic information. European Journal of Social 
Psychology, 35, 59-68.

Carpinella, C. M., & Johnson, K. L. (2013). Appearance-based 
politics: Sex-typed facial cues communicate political party 
affiliation. Journal of Experimental Social Psychology, 49,  
156-160.

Devine, P. G. (1989). Stereotypes and prejudice: Their automatic 
and controlled components. Journal of Personality and Social 
Psychology, 56, 5-18.

Field, A. P. (2009). Discovering statistics using SPSS (3rd ed.). 
London, England: SAGE.

Freeman, J. B., Johnson, K. L., Adams, R. B., Jr., & Ambady, N. 
(2012). The social-sensory interface: Category interactions in 
person perception. Frontiers in Integrative Neuroscience, 6, 
Article 81.

Freeman, J. B., Johnson, K. L., Ambady, N., & Rule, N. O. (2010). 
Sexual orientation perception involves gendered facial cues. 
Personality and Social Psychology Bulletin, 36, 1318-1331.

Gallup. (2011, December 23). Christianity remains dominant 
religion in the United States. Retrieved from http://www.
gall-up.com/poll/151760/christianity-remains-dominant-reli-
gion-united-states.aspx

Gervais, W. M. (2011). Finding the faithless: Perceived Atheist 
prevalence reduces anti-Atheist prejudice. Personality and 
Social Psychology Bulletin, 37, 543-556.

Johnson, K. L., & Adams, R. B., Jr. (2013). Social vision: An intro-
duction. Social Cognition, 31, 633-635.

Johnson, K. L., Freeman, J. B., & Pauker, K. (2012). Race is gen-
dered: How covarying phenotypes and stereotypes bias sex 
categorization. Journal of Personality and Social Psychology, 
102, 116-131.

Johnson, K. L., & Ghavami, N. (2011). At the crossroads of con-
spicuous and concelable: What race categories reveal about 
sexual orientation. PLoS One, 6, e18025.

Johnson, K. L., Gill, S., Reichman, V., & Tassinary, L. G. (2007). 
Swagger, sway, and sexuality: Judging sexual orientation from 
body motion and morphology. Journal of Personality and 
Social Psychology, 93(3), 321-334.

Johnson, K. L., Iida, M., & Tassinary, L. G. (2012). Person (mis)
perception: Functionally biased sex categorization of bodies. 
Proceedings of the Royal Society B: Biological Sciences, 279, 
4982-4989.

Johnson, K. L., & Tassinary, L. G. (2005). Perceiving sex 
directly and indirectly meaning in motion and morphology. 
Psychological Science, 16, 890-897.

Levin, D. T., & Banaji, M. R. (2006). Distortions in the perceived 
lightness of faces: The role of race categories. Journal of 
Experimental Psychology: General, 135, 501-512.

Lick, D. J., Gill, S. V., Golay, A., & Johnson, K. L. (2014). Race 
categorizations drawn from dynamic body motions: Accuracy, 
heuristics, and biases. Manuscript submitted for publication.

Lick, D. J., & Johnson, K. L. (2014). Straight until proven gay: 
Motivated biases in sexual orientation perception. Manuscript 
submitted for publication.

Lick, D. J., Johnson, K. L., & Gill, S. V. (2013). Deliberate changes 
to gendered body motion influence basic social perceptions. 
Social Cognition, 31, 657-672.

MacLin, O. H., & Malpass, R. S. (2001). Racial categorization of 
faces: The ambiguous race face effect. Psychology, Public 
Policy, and Law, 7, 98-118.

Martin, D., & Macrae, C. N. (2007). A face with a cue: Exploring 
the inevitability of person categorization. European Journal of 
Social Psychology, 37, 806-816.

Olivola, C. Y., & Todorov, A. (2010). Fooled by first impressions? 
Reexamining the diagnostic value of appearance-based infer-
ences. Journal of Experimental Social Psychology, 46, 315-324.

Posel, D. (2001). Race as common sense: Racial classification in 
twentieth-century South Africa. African Studies Review, 44, 
87-113.

Rule, N. O., & Ambady, N. (2008). Brief exposures: Male sex-
ual orientation is accurately perceived at 50-ms. Journal of 
Experimental Social Psychology, 44, 1100-1105.

Rule, N. O., & Ambady, N. (2010). Democrats and republicans can 
be differentiated from their faces. PLoS ONE, 5, e8733.

Rule, N. O., Garrett, J. V., & Ambady, N. (2010). On the percep-
tion of religious group membership from faces. PLoS ONE, 5, 
e14241.

Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2012). A 21 word 
solution. Dialogue, The Official Newsletter of the Society for 
Personality and Social Psychology, 26, 4-7.

Sinclair, L., & Kunda, Z. (1999). Reactions to a black professional: 
Motivated inhibition and activation of conflicting stereotypes. 
Journal of Personality and Social Psychology, 77, 885-904.

Stanislaw, H., & Todorov, N. (1999). Calculation of signal detection 
theory measures. Behavior Research Methods, Instruments, & 
Computers, 31, 137-149.

Tskhay, K. O., & Rule, N. O. (2013). Accuracy in categorizing 
perceptually ambiguous groups: A review and meta-analysis. 
Personality and Social Psychology Review, 17, 72-86.

Tversky, A., & Kahneman, D. (1981). The framing of decisions and 
the psychology of choice. Science, 211, 453-458.

 at UCLA on November 4, 2014psp.sagepub.comDownloaded from 

http://www.gall-up.com/poll/151760/christianity-remains-dominant-religion-united-states.aspx
http://psp.sagepub.com/

