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Gender segregation of public facilities (e.g., restrooms) is communicated via cues such as 
language and imagery on facility signage. While people are exposed to these cues 
regularly, little research examines how they influence adolescents’ gender-related 
attitudes and social behaviors. In this preregistered online experiment, we tested 
differential impact of exposure to gender-segregated and all-gender facilities cues in a 
school environment on the attitudes and peer selection of 319 adolescents (aged 12–17 
years) from a nationally representative sample. Exposure to gender-segregated facilities 
cues positively predicted binary conceptualization of gender and did not predict gender-
congruent peer selection. Adolescents’ prior exposure to all-gender facilities in everyday 
life was associated with more positive attitudes toward transgender and nonbinary people 
and increased comfort with all-gender facilities. Results indicate effects of gendered 
facilities cues on adolescents’ gender-based socialization. Social and theoretical 
implications are discussed. 
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States such as California and Illinois and cities such as Seattle in the United States have mandated 

that single-occupancy public restrooms be designated all-gender (Leins, 2019). Likewise, educational and 
community entities such as the University of California, Berkeley, and the West Lafayette Parks Department 
in Indiana have built all-gender restrooms and locker rooms in new recreational facilities (Kozub, 2018; 
Lake, 2019). At the same time, some state and local governments have attempted to prevent people from 
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freely using facilities aligning with their gender identity (Brooks, 2021). With little federal guidance 
pertaining to gender segregation in public spaces, gender-based access to public facilities varies notably 
across state and local lines in the United States. 

 
Fights for restroom access are not new. In 2016, the North Carolina legislature passed a bill barring 

people from using restrooms aligning with their gender identity (Avery, 2020). The policy sought to prevent 
transgender and nonbinary (TNB) individuals (i.e., people whose gender identities may not align with their 
birth sex; American Psychological Association, 2015a, 2015b) from using their preferred facilities. A 
nationwide backlash ensued, with major companies nixing plans for expansion in the state and national 
sports organizations relocating their tournaments. One year later, the North Carolina legislature effectively 
repealed the bill. Well before TNB people had to advocate for access to public facilities, women themselves 
were fighting for access. 

 
The existence of gender-segregated public facilities in fact emerged from 19th-century social and 

political conflicts as women increasingly ventured out of the home (traditionally their domain) into the public 
space (the domain of men; Kogan, 2007). Policy makers responded to the increasing gender integration of 
public spaces by dividing “home-like” facilities, such as restrooms, into men’s and women’s spaces. In 1887, 
Massachusetts adopted the first law mandating workplace restrooms be separated by sex (Act of March 24, 
1887). Nearly all U.S. states passed similar legislation by 1920 (Kober, 1921). Today, more than 100 years 
later, such facilities are still pervasive (Davis, 2020; Sanders & Stryker, 2016). 

 
The continued existence of gender-segregated public facilities is curious considering shifting 

perspectives on gender in the West, which now emphasize the existence of gender beyond a male-female 
binary (Hyde, Bigler, Joel, Tate, & van Anders 2019; Moñtanez, 2017). Likewise, more similarities than 
differences exist between genders on psychological variables (Hyde, 2005). Aligning with the evolving 
scientific understanding of gender, a cultural shift has occurred. In mainstream media, 2014 marked a 
“transgender tipping point” where transgender media personae achieved never-before-seen visibility, and 
a TIME magazine cover featuring transgender activist and actress Laverne Cox commemorated the 
milestone (Steinmetz, 2014). Since then, TNB visibility has remained broadly elevated and has increased 
in youth-focused media (Italie, 2019). On social media platforms, young people explore, articulate, and 
discuss new gender labels (e.g., genderfluid, agender; Szulc, 2020). In politics, TNB candidates had 
record wins in 2020 (e.g., Sarah McBride of Delaware became the first openly transgender U.S. state 
senator; McDaniel & Garcia, 2020), and the U.S. Senate confirmed the first openly transgender federal 
official, Assistant Secretary for Health Dr. Rachel Levine (Wamsley, 2021). In education, 11 U.S. states 
have required that sexual education classes include representation of lesbian, gay, bisexual, transgender, 
queer (LGBTQ) and related identities or do not provide information that discriminates against LGBTQ 
people (Hubbard, 2021). Heightened visibility of TNB people has contributed to young people being more 
familiar and comfortable with TNB identities—and more likely to identify as TNB (Geiger & Graf, 2019). A 
2021 study found that 9% of high school students in Pittsburgh identified as TNB (Kidd et al., 2021). 
Other research has estimated that 2% of youth in the United States are transgender (Johns et al., 2019). 
A large survey of LGBTQ youth found that one-quarter identify as nonbinary (The Trevor Project, 2021). 
Nationwide, nearly three-quarters of young adults aged 18 to 29 years are familiar with nonbinary 
pronouns such as “they/them” (Geiger & Graf, 2019). 
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However, many adolescents may receive conflicting messages about gender. For example, seeing 
a TNB TV character may prompt a child to understand gender as being nonbinary, but this understanding 
may be counteracted by seeing separate spaces for boys and girls at school. Schools are one of the most 
important institutions to shape young people’s socialization and identity development (Brint, Contreras, & 
Matthews, 2001; Chandra-Mouli, Plesons, & Amin, 2018). With this knowledge, might it be that the presence 
of gender-segregated spaces marked by gendered language and imagery in locations such as schools shape 
adolescents’ gender-related attitudes and peer relationships? This research question guides our study, which 
examines the impact of all-gender, compared with gender-segregated, restrooms and locker rooms on 
adolescents’ gender-related attitudes and social behaviors in a school setting. 

 
In this preregistered study, we examine a nationally representative sample of adolescents from the 

United States to understand the relationship between cues signaling gender segregation in public spaces 
and attitudes towards gender. Our focus is on adolescents (aged 12–17) because adolescence is when most 
individuals experience the onset of puberty and grow into sexual maturity (Kar, Choudry, & Singh, 2015). 
Adolescents may develop a more nuanced understanding of their gender identity and form deeper peer 
relationships, and they are attuned to gender-related messages communicated by family, peers, media, and 
institutions such as school (Kågesten et al., 2016). Adolescents who are exposed to contexts in which people 
are sorted based on a certain trait (e.g., gender) show increased categorization and stereotyping on that 
basis (Bigler & Liben, 2006). Gender-related experiences during adolescence may shape decisions and 
judgments across the lifespan. Thus, it is important to understand how environmental cues affect 
adolescents’ conceptualization of gender and their formation of peer relationships. 

 
In the following section, we present our theoretical rationale based on social constructionism and 

homophily, which guides our hypotheses. We then describe our methods and results. We conclude by 
discussing our study’s implications for policy and research. 

 
Theoretical Background 

 
Gender(ed) Cues: Effects on Gender-Related Attitudes 

 
Social constructionism as a theoretical perspective argues that people make meaning of the world 

in coordination with others (Berger & Luckmann, 1966). In the gender context, social constructionism 
suggests that a person’s understanding of what characteristics, qualities, and behaviors are associated with 
various genders is influenced by the messages that person receives from sources such as peers, media, and 
institutions. In other words, gender is a stratification system (Risman, 2004) created through social 
processes (or structures; Rice, 2021) which, in turn, influence how individuals perceive themselves, their 
environment, and other people (Giddens, 1984). As Kågesten and colleagues (2016) stated, “In every 
cultural setting across time and place individuals are socialized overtly and covertly from birth to conform 
to rules for how to ‘be’ girls and boys” (p. 2). Before children have emerged from the womb, parents may 
host “gender reveal parties” to announce their unborn child’s sex (Garcia-Navarro, 2019). Gender reveals 
may then guide the products people buy for the child, such as toys and clothing, which are often marketed 
as either for boys or girls (Powers, 2019). These products can then, in turn, influence children’s attitudes. 
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Through the lens of social constructionism, gender-segregated and all-gender physical spaces 
communicate distinct and opposing messages about gender. Their signage reflects what is “normal” in a 
community (Halonen & Laihonen, 2019). On the one hand, gender-segregated facilities are typically depicted 
with two signs—a pictogram of a person labeled “male” and a pictogram of a person wearing a dress, labeled 
“female”—communicating the existence and validity of only these two sexes/genders and the necessity of 
separating individuals along these lines. In contrast, all-gender facilities depicted using non-gendered 
symbols, such as a toilet, and the label “all-gender” direct all individuals into one inclusive space and do not 
communicate a binary conceptualization of gender. 

 
Therefore, cues such as facilities signage are a communicative mechanism that indicates the co-

construction of gender among people in a society. Our first set of hypotheses address this by examining 
how all-gender, compared with gender-segregated, facilities signage influences adolescents’ gender-related 
perceptions. First, because of the all-gender signage’s inclusive communicative signal (Chaney & Sanchez, 
2018), we predicted the following: 
 
H1a: Adolescents exposed to all-gender signage will be more likely to report a nonbinary 

conceptualization of gender. 
 
H1b:  Adolescents exposed to all-gender signage will be more likely to have positive attitudes toward TNB 

people. 
 
H1c: Adolescents exposed to all-gender signage will be more likely to recognize peers’ TNB identities. 
 
Because many facilities have not adopted all-gender accommodations, we put forth the following hypothesis: 
 
H1d:  Adolescents exposed to all-gender facilities will be less comfortable with the facilities. 

 
Adolescents are not exposed to facilities signage only within the confines of our experiment. Thus, 

we predicted the following: 
 
H2a:  Cumulative exposure to all-gender facilities in everyday life will be associated with a nonbinary 

conceptualization of gender. 
 
H2b:  Cumulative exposure to all-gender facilities in everyday life will be associated with more positive 

attitudes toward TNB people. 
 
H2c:  Cumulative exposure to all-gender facilities in everyday life will be associated with more recognition 

of peers’ TNB identities. 
 
H2d:  Cumulative exposure to all-gender facilities in everyday life will be associated with more comfort 

with scenario facilities. 
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H3:  Adolescents’ cumulative and immediate experience will interact, such that for participants 
encountering all-gender facilities in the scenario, more prior exposure to all-gender facilities will be 
associated with more comfort with scenario facilities. 

 
Gender(ed) Cues: Effects on Social Relationships 

 
Social network scholarship examines how communication and relationships among social actors 

(e.g., individuals, groups) impact individual-level outcomes and outcomes in the whole system (or network) 
in which social actors are embedded (Borgatti, Brass, & Halgin, 2014). Homophily is the individual tendency 
to develop social ties with “similar others” (i.e., others with whom one shares a salient identity; see 
McPherson, Smith-Lovin, & Cook, 2001 for a review). This occurs in contexts including friendships and can 
be driven by many individual characteristics—external (e.g., social categories) and internal (e.g., attitudes; 
McPherson et al., 2001). 

 
Among adolescents, gender plays a key role in identity development and how social relationships 

are formed and maintained (McPherson et al., 2001). Evidence from meta-analyses has found the magnitude 
of gender homophily among youth to be quite large (Hyde, 2005), increasing across young ages (i.e., from 
ages four and a half to six and a half; Maccoby & Jacklin, 1987), becoming the strongest among adolescents 
up to grade 3, then modestly decreasing (i.e., from grade 3 to 12; Shrum, Cheek, & Hunter, 1988). Diamond 
and Dubé (2002) found predominantly same-gender peer networks and best friends among young people 
aged 15 to 24. Whether this is based on youths’ preferences (i.e., “choice homophily”; McPherson & Smith-
Lovin, 1987) or structures and groups within which youth are embedded (i.e., “induced homophily”; 
McPherson & Smith-Lovin, 1987) is an ongoing research question. Recent research has suggested gender 
homophily among young people may be influenced more so by structural constraints, like living spaces, 
rather than an inherent preference for same-gender friends (Gillig & Bighash, 2019). 

 
While spaces and structures themselves may drive friendship formation (induced homophily) by 

making it more likely that those people interact, we seek to understand if the messages that spaces and 
signage communicate also influence friendship formation. Gender-segregated physical spaces prime social 
identities resting on a binary conceptualization of gender. This, in turn, can drive individual preferences 
toward same-gender others (gender-based choice homophily; Tajfel & Turner, 1979). 

 
Aligning with the demonstrated tendency toward homophily and the influence of environmental 

cues, we hypothesized that participants exposed to inclusive all-gender, compared with gender-segregated, 
facilities in a school scenario will be less likely to perceive a divide between genders and to sort based on 
that perception. To be more specific, we posit the following: 
 
H4a:  Adolescents exposed to inclusive all-gender, compared with gender-segregated, facilities in a 

school scenario will be more likely to choose proximity to gender-incongruent peers in a school 
cafeteria setting. 
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H4b:  Adolescents exposed to inclusive all-gender, compared with gender-segregated, facilities in a 
school scenario will be more likely to choose proximity to gender-incongruent peers in a school 
hallway setting. 

 
Method 

 
Participants 

 
We recruited adolescents from the United States through Qualtrics Online Panels. The sample age 

group (12–17 years old) was selected based on the U.S. Centers for Disease Control and Prevention’s (2020) 
categorization of Young Teens (ages 12–14 years) and Teens (ages 15–17 years). An a priori power analysis 
was conducted using G*Power (Faul, Erdfelder, Buchner, & Lang, 2009). Detecting a small effect (0.25) at 
a power of 0.95, with an analysis of covariance including one covariate (numerator df = 2), called for 251 
participants. We recruited 330 participants to account for dropouts, speeders, and incomprehensible 
responses. After accounting for these, we used a final sample of 319. Study design and materials were 
preregistered through Open Science Framework (OSF; 2020) on August 6, 2020: 
https://osf.io/k9nyv/?view_only=f929521a80f54bfc87fdacd3934a9b04. Data collection began 
subsequently on August 6, 2020, closing on August 11, 2020. 

 
Most participants were cisgender males (n = 175, 54.9%), followed by cisgender females (n = 139, 

43.6%) and transgender males (n = 3, 0.9%). Most adolescents (n = 295, 92.9%) described themselves 
as straight/heterosexual, followed by bisexual/pansexual (n = 12, 3.8%), unsure/questioning (n = 7, 2.2%), 
and gay/lesbian (n = 5, 1.6%). Most were White (non-Hispanic) (n = 247, 77.4%), followed by multiracial 
(n = 19, 6.0%) and Black (n = 19, 6.0%), Latinx (n = 17, 5.3%), and Asian/Pacific Islander (n = 13, 4.1%). 
Ages ranged from 12 to 17 years (M = 14.26, SD = 1.72). No significant demographic differences were 
found between experimental conditions; see Table 1. 
  



International Journal of Communication 17(2023)  Cues Signaling Gender Segregation & Inclusion  453 

Table 1. Sociodemographic Characteristics and Outcomes by Experimental Condition (N = 319). 

 Gender-Segregated All-Gender X2/t p-Value d/V 
 (n = 172) (n = 147)    

Age 14.20(1.81) 14.32(1.61) −0.60 .55 .070 
      
Gender identity   3.27 .51 .10 

Cisgender male 57.0% (n = 98) 52.4% (n = 77)    
Cisgender female  42.4% (n = 73) 44.9% (n = 66)    
Transgender male 0.58% (n = 1) 1.36% (n = 2)    
Bigender  0.68% (n = 1)    
Unsure/Questioning  0.68% (n = 1)    

      
Sex   0.92 .34 .054 

Male 56.3% (n = 97) 51.0% (n = 75)    
Female 43.6% (n = 75) 49.0% (n = 72)    

      
Sexual orientation   3.33 .34 .10 

Straight/heterosexual 91.9% (n = 158) 93.2% (n = 137)    
Gay/lesbian 1.16% (n = 2) 2.04% (n = 3)    
Bisexual/pansexual 3.49% (n = 6) 4.08% (n = 6)    
Unsure/Questioning 3.49% (n = 6) 0.68% (n = 1)    

      
Race/ethnicity   8.34 .14 .16 

White (non-Hispanic) 79.1% (n = 136) 75.5% (n = 111)    
Black 2.91% (n = 5) 9.52% (n = 14)    
Multiracial 6.40% (n = 11) 5.44% (n = 8)    
Latino/a/x 4.65% (n = 8) 6.12% (n = 9)    
Asian/Pac Islander 5.23% (n = 9) 2.72% (n = 4)    
Other 1.74% (n = 3) 0.68% (n = 1)    

      
Religiosity   0.58 .45 .043 

Religious 79.7% (n = 137) 83.0% (n = 122)    
Not religious 20.3% (n = 35) 17.0% (n = 25)    

      
Family SES 6.64(2.11) 6.70(2.22) −0.25 .80 .028 
      
All-gender facilities (EDL) 2.17(1.07) 2.14(1.07) 0.21 .83 .023 
      
TNB media exposure   2.26 .69 .084 

Never 9.30% (n = 16) 6.80% (n = 10)    
Rarely 26.7% (n = 46) 24.5% (n = 36)    
Sometimes 43.0% (n = 74) 41.5% (n = 61)    
Often  14.0% (n = 24) 17.0% (n = 25)    
Constantly 6.98% (n = 12) 18.4% (n = 27)    
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TNB social contacts 2.33(4.29) 1.56(2.67) 1.93 .06 .22 
      
Facilities comfort 5.35(1.04) 3.85(1.57) 10.14*** <.001 1.13 
      
Perceived cis peer count 3.45(.759) 3.33(.877) 1.32 .187 .146 
      
Conceptualization of gender 4.87(1.69) 4.88(1.69) −0.085 .932 .0059 
      
Attitudes toward TNB people 4.04(1.50) 4.11(1.45) −.434 .665 .047 
      
Perceived gender congruence 
in cafeteria 

  0.051 .822 .822 

Yes 59.3% (n = 102) 60.5% (n = 89)    
No 40.7% (n = 70) 39.6% (n = 58)    

      
Cafeteria rationale   0.066 .797 .014 

Peer-focused 68.0% (n = 117) 66.7% (n = 98)    
Not peer-focused 32.0% (n = 55) 33.3% (n = 49)    

      
Relationship intent   7.54 .110 .154 

Friendship 83.1% (n = 143) 83.7% (n = 123)    
Romantic 5.81% (n = 10) 1.36% (n = 2)    
Multiple types 6.40% (n = 11) 10.9% (n = 16)    
No relationship 4.65% (n = 8) 3.40% (n = 5)    
Other  .68% (n = 1)    

      
Perceived gender congruence 
in hallway 

  0.053 .818 .818 

Yes 62.8% (n = 108) 61.9% (n = 91)    
No 36.6% (n = 63) 38.1% (n = 56)    
Note. *p < .05, **p < .01, ***p < .001. 
EDL: everyday life; SES: socioeconomic status. 

 
Procedure 

 
Pilot Study 
 

We ran pilot tests (n = 15) to test the comprehension of our materials. Qualtrics Panels recruited 
participants (aged 12–17) in three waves. The first pilot test (n = 5) indicated participant confusion about 
the definition of transgender. So, we created a two-step approach to assess peer gender identity, first 
capturing the perceived gender expression of each student (i.e., whether their appearances were more 
masculine, feminine, or something else; American Psychological Association, 2014), then assessing 
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perceived sex. We ran two additional pilot tests, finalizing the items. Pilot participants were not included in 
the final data set. 
 
Main Study 
 

Participants received a Web link to access the study and were randomly assigned to between-
subjects experimental conditions (gender-segregated vs. all-gender facilities). We used an interactive 
narrative scenario for our experiment. Participants read a story “Just Another School Day” and were asked 
to imagine they were the main character living out a day at school. The story began with a computer-
illustrated representation of a school entrance (see Figure 1), followed by a classroom. 

 

 
Figure 1. First scenario image: School entrance. 

 
The story progressed such that participants asked to leave class and access the (all-gender/gender-
segregated) restroom, returned to class, went to the (all-gender/gender-segregated) locker rooms for 
physical education, played dodgeball, chose a cafeteria seat next to peers who appear to have various 
gender expressions, chose a lunch meal, decided whether to use the (all-gender/gender-segregated) 
restroom before leaving school, and looked for a peer in the hallway to walk with to the bus. Then, 
participants were asked about their perceptions regarding the story’s students and facilities, gender-related 
attitudes, prior exposure to all-gender facilities, and demographics. 

 
At three points in the story, participants were shown facilities, either all-gender or gender-

segregated, depending on random assignment to the experimental condition. The gender-segregated 
restrooms image showed wall signage reading “restrooms” and two doors. The left door had an adjacent wall 
sign showing the word “women,” the traditional female pictogram (i.e., person in a dress), and the pictogram 
for accessibility (i.e., person in a wheelchair; U.S. Department of Transportation [USDOT], 2009). The right 
door had a wall sign that showing word “men” and the male and accessibility pictograms (see Figure 2). 
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Figure 2. Image of gender-segregated restrooms in the study scenario. 

 
The USDOT Manual for Uniform Traffic Control Devices referenced for scenario design does not include a 
sign for all-gender restrooms. Thus, all-gender restroom facilities were represented by two doors with signs 
reading “all gender” and depicting the accessibility pictogram. After encountering the restrooms in the story, 
participants saw locker rooms with layout and signage mirroring the restrooms but with the label “locker 
rooms.” All restroom and locker room images were designed to represent communal facilities (e.g., no locks 
on entrance doors). The placement of all signage aligned with requirements of the Americans with Disabilities 
Act for realism (U.S. Department of Justice, 2010). All-gender facilities included two doors to minimize 
differences between experimental conditions aside from the signage and to align with how all-gender 
facilities may appear if updated from existing gender-segregated facilities. See Figure 3. 

 

 
Figure 3. Image of all-gender restrooms in the study scenario. 

 
In the story, participants also encountered four students they could sit next to in the cafeteria and 

walk with to the bus. This allowed us to analyze hypotheses H4a and H4b pertaining to choosing proximity 
to gender-congruent peers. To depict various gender identities while minimizing the opportunity for variables 
not pertaining to gender (e.g., race/ethnicity, style, self-expression) to influence participant’s decision-
making, two simple cartoon-style face/shoulder designs were created. The designs aligned with research 
findings pertaining to the face/shoulder structure and sizing that people perceive to be characteristic of 
males and females (Hughes & Gallup, 2003; Mitteroecker, Windhager, Müller, & Schaefer, 2015). The 
“biological male” image depicted a wider face, squarer jaw, thinner lips, smaller eyes, thicker eyebrows, 
and wider shoulders, compared with the “biological female.” Similarly, two gender expression options were 
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designed to align with traditional Western gender expressions. Short hair corresponded with masculine 
expression and long, styled hair with feminine expression. Finally, four students were created, with the 
following combinations: Male face/shoulders × masculine hair (apparent cisgender male), female 
face/shoulders × feminine hair (apparent cisgender female), male face/shoulders × feminine hair (apparent 
transgender female), and female face/shoulders × masculine hair (apparent transgender male). Participants 
tended to perceive the cisgender students as intended: 302 of 319 participants (94.7%) identified the 
apparent cisgender female (A), and 313 participants (98.1%) identified the apparent cisgender male (B). A 
total of 59 participants (18.5%) identified the apparent transgender female (C), and 47 participants (14.7%) 
identified the apparent transgender male (D). Note, participants’ identification of the students’ genders as 
intended was not necessary for our congruence analyses, and differences in perceptions of students’ genders 
based on exposure to gendered facilities signage were predicted (H1c, H2c). See Figure 4 for student images 
and the online appendix (OSF) for participants’ complete perceptions of student demographics. 

Figure 4. Students in the scenario (Students A, B, C, and D, respectively). 
 

The Institutional Review Board of Washington State University approved the procedure. The complete survey 
is accessible at the previously provided OSF link. 

 
Measures 

 
Participants completed questionnaires that were identical across experimental conditions, except 

for piped text in one question that referred to either “men’s and women’s” or “all-gender” restrooms and 
locker rooms, depending on the condition. 
 
Gender-Related Cognitions 
 

To assess participants’ binary conceptualization of gender (dependent variable [DV] for H1a, H2a), 
a definition of gender identity was presented, followed by three items on a 7-point Likert scale, ranging from 
1 = Strongly disagree to 7 = Strongly agree. Higher scores corresponded with a nonbinary conceptualization. 
Items included: “Gender identities other than male and female are valid” and “Gender identity may exist on 
a spectrum. This means that people can identify as male or female or somewhere in between.” Principal 
components analysis (PCA) with Varimax rotation showed items loaded on one factor. Reliability was high 
(Cronbach’s a = .91). 

 
To assess attitudes toward transgender people (part of the DV for H1b and H2b), a definition of 

transgender was provided, followed by seven items adapted from Billard’s (2018) attitudes toward 
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transgender men and attitudes toward transgender women scales. Participants rated statements on a 7-
point Likert scale (1 = Strongly disagree to 7 = Strongly disagree). Higher scores corresponded with more 
positive attitudes. Items included: “Transgender people are unable to accept who they really are” (reversed) 
and “Transgender people are denying their DNA” (reversed). PCA with Varimax rotation showed items loaded 
on one factor. Reliability was high (a = .91). 

 
To assess attitudes toward nonbinary people (part of the DV for H1b, H1c), a definition of 

nonbinary was provided, followed by seven adapted items from Billard (2018). Items were again assessed 
on a 7-point Likert scale, with higher scores representing more positive attitudes. Items included: 
“Nonbinary people seem absolutely normal to me.” PCA with Varimax rotation showed items loaded on 
two factors explaining a cumulative 81.7% of the variance (one factor represented the reversed item). 
Reliability was high (a = .91). 

 
Perceived peer gender expression was assessed for each of the four students. Participants were 

shown each student’s image and the question: “This student’s appearance looks most like which of the 
following?” Response options were Male, Female, and Something else, please explain. Perceived peer sex 
was captured by showing each student’s image and the question: “If you could make a guess, do you think 
this student was born as a male, female, or something else?” Response options were Male, Female, and 
Something else, please explain. These two variables allowed us to create indices related to how many 
cisgender (compared with TNB) peers they perceived and the gender congruence between themselves and 
their chosen close-proximity peers. See the Indices subsection in this article. 
 
Social Behaviors 
 

Cafeteria seat selection was captured by showing an image of a round cafeteria table, around which 
the four students were seated. Between each pair of students were two empty seats, making for eight open 
seats around the table, all identical in appearance. Participants were asked to click on the seat that they 
would like to sit at for lunch. Then, an open-ended question prompted participants to write why or how they 
chose the seat (cafeteria seat rationale). Participants also selected the type of relationship they wanted to 
develop (if any) with the student closest to their seat (relationship intention): Friendship, romantic, sexual, 
other (please describe), no relationship. Participants could select all that applied. Responses were recoded 
to Friendship, Romantic, Other, Multiple types, and No relationship. 

 
Peer selection in the hallway was also assessed. Participants were told they were walking toward 

the school exit and were prompted: “As you get closer to the exit, you look for a classmate to walk with you 
to the bus. Which classmate do you look for?” Response options were four images, one for each student in 
the narrative. Participants could select one student. These choices, along with the peer gender expression 
and sex variables described above allowed us to create the gender congruence between participants and 
their chosen close-proximity peers. See the Indices subsection. 
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Facilities Comfort and Prior Exposure 
 

To measure comfort with the scenario facilities (DV for H1d and H2d), eight items were presented 
on a 7-point Likert scale (1 = Strongly disagree to 7 = Strongly agree), with higher scores representing 
greater comfort with the restrooms and locker rooms in the narrative. Items included, “In my real life, I 
would feel comfortable using restrooms like those in the story” and “I felt offended by the locker room 
options” (reversed). 

 
To understand all-gender restroom exposure in everyday life (EDL; part of the independent variable 

for H3—see Indices subsection), participants were asked, “How often do you see all-gender restrooms in 
your everyday life?” Response options were Never (1), Rarely (2), Sometimes (3), Often (4), Constantly 
(5). All-gender locker room exposure in EDL was captured with a similar question. 
 
Indices 
 

Several of the above measures were used to generate new measures used in the analyses, as 
follows. Participants’ responses to items assessing perceived gender expression and sex were examined in 
combination to determine perceived peer gender identity. Identification of cisgender peers in the story was 
a count score ranging from 0 to 4 (perceived cisgender peer count in Table 1). 

 
Perceived gender congruence in the cafeteria (DV for H4a) and hallway (DV for H4b) variables were 

created by examining participants’ peer selection in tandem with perceived peer gender. Each participant 
was assigned either a score of 0, indicating their selection of proximity to a gender-incongruent peer (i.e., 
a cisgender male participant selecting proximity to a perceived cisgender female student) or a score of 1, 
indicating proximity to a gender-congruent peer. 

 
Participants’ attitudes toward transgender people and nonbinary people (DV for H1b and H2b) were 

averaged to generate one attitudes toward TNB people score. Counts for TNB social contacts were summed 
to create one TNB contacts score. 

 
Scores for all-gender restrooms and locker room exposure in EDL were averaged to create one 

score ranging from 1 (no exposure) to 5 (constant exposure; all-gender facilities exposure in EDL). For peer 
selection in the cafeteria, open-ended written responses referencing the students (e.g., “I don’t want to sit 
next to guys”) were coded as 1 = peer-focused. Responses not referencing the students (e.g., “I don’t know 
I just picked one”) were coded as 0 = not peer-focused (cafeteria focus). 
 
Covariates: Exposure to TNB People 
 

Exposure to transgender people in the media (Gillig, Rosenthal, Murphy, & Folb, 2018) and in daily 
life (i.e., in person; Norton & Herek, 2013) are associated with attitudes toward transgender people. Thus, 
we captured the two variables to include as covariates. 
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Prior exposure to TNB media personae was assessed with the question, “In the media (e.g., TV, 
film, social media, books), how often do you see people or characters who are transgender, nonbinary, or 
another gender identity other than male or female?” Response options were Never (1), Rarely (2), 
Sometimes (3), Often (4), and Constantly (5) and were dichotomized for ease of interpretation. The 
dichotomous variable was coded Never or Rarely (0; n = 108, 33.9%), Sometimes, Often, or Constantly (1; 
n = 211, 66.2%). 

 
Participants’ TNB social contacts were captured with the prompt asking them to type the number 

of people they personally know (other than themselves) who identify as transgender or nonbinary. One box 
was provided for transgender contacts and one for nonbinary contacts. 
 
Demographics 
 

Participants were asked about their gender identity, sex assigned on their birth certificate, 
sexual/romantic orientation, race/ethnicity, religiosity, and family socioeconomic status (SES). All 
demographic variables were categorical, except for family SES (i.e., participants were shown an image of a 
ladder with 10 rungs (1 = lowest rung/SES, 10 = highest rung/SES) and prompted to select the rung best 
representing their family’s position, aligning with the MacArthur Scale of Subjective Social Status—Youth 
Version; Goodman et al., 2001). Participants’ responses to two items, assessing their gender and sex, were 
examined in combination to create the final participant gender identity variable. For example, participants 
who selected their sense of their own gender as Male and their sex as Male were coded as Cisgender Male. 
Participants who wrote in a gender identity such as bigender were coded based on their written description. 

 
Results 

 
Gender-Related Attitudes and Perceptions 

 
Preliminary analyses were conducted to ensure DVs met the assumptions of multivariate analysis 

of covariance (MANCOVA). To test H1–H3, a MANCOVA was conducted, with conceptualization of gender 
(1–7, higher scores correspond with nonbinary conceptualization, M = 4.88, SD = 1.69), attitudes toward 
TNB people (1–7, higher scores correspond with more positive attitudes, M = 4.08, SD = 1.47), perceived 
peer gender identities (count of cisgender peers, 1–4, M = 3.39, SD = .82), and facilities comfort (1–7, 
higher scores correspond with more comfort, M = 4.66, SD = 1.51) as DVs. The independent variables (IVs) 
were exposure to all-gender, compared with gender-segregated, scenario facilities signage, which were 
coded as 1 (n = 142) and 0 (n = 172), respectively, and degree of prior exposure to all-gender facilities (M 
= 2.26, SD = 1.11). Covariates included participant gender identity (TNB or cisgender; 0 = TNB, n = 5; 1 
= cisgender, n = 314), sex (0 = male, n = 172; 1 = female, n = 147), sexual/romantic orientation (0 = 
heterosexual, n = 295; 1 = not heterosexual, n = 24), race/ethnicity (0 = White, n = 247; 1 = person of 
color, n = 72), religiosity (0 = religious, n = 259; 1 = not religious, n = 60), family SES (M = 6.67, SD = 
2.16), prior exposure to TNB media personae (0 = never/rarely, n = 108; 1 = sometimes/often/constantly, 
n = 211), and TNB social contacts (M = 1.97, SD = 3.65). 
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Levene’s test for homogeneity of variance was significant for conceptualization of gender, F(17, 
300) = 1.97, p = .013. It was nonsignificant for attitudes toward TNB people, perceived peer gender, and 
facilities comfort (for complete nonsignificant results, contact the corresponding author). MANCOVA is robust 
against violations of the assumption of homogeneity of variances when group sizes are approximately equal, 
as they were here (Nimon, 2012). 

 
The effect of exposure to all-gender, compared with gender-segregated, school scenario facilities 

signage on conceptualization of gender (H1a) was significant, F(1, 317) = 5.59, p = .019, and ηp2 = .019. 
Participants exposed to all-gender facilities were more likely to have a nonbinary conceptualization of gender 
(M = 4.11, SD = 1.45), compared with participants exposed to gender-segregated facilities (M = 4.04, SD 
= 1.50), when controlling for the covariates. Gender (i.e., TNB or cisgender), sex, race/ethnicity, and prior 
exposure to TNB media personae were nonsignificant. Orientation was significant, F(1, 317) = 4.48, p = 
.035, and ηp2 = .015, as were religiosity, F(1, 317) = 5.27, p = .022, and ηp2 = .018, family SES, F(1, 317) 
= 9.37, p = .002, and ηp2 = .031, and TNB social contacts, F(1, 317) = 6.18, p = .014, and ηp2 = .021. 

 
The effect of exposure to all-gender, compared with gender-segregated, scenario facilities signage 

on attitudes toward TNB people (H1b) was nonsignificant, F(1, 317) = .13, p = .72, and ηp2 < .001, when 
controlling for the following nonsignificant factors: Gender, sex, orientation, race/ethnicity, exposure to TNB 
media personae, and TNB contacts. The effects of religiosity, F(1, 317) = 19.10, p < .001, and ηp2 = .061, 
and SES were significant, F(1, 317) = 15.09, p < .001, and ηp2 = .006. 

 
The effect of exposure to all-gender, compared with gender-segregated, signage on recognition of 

peers’ TNB identities (H1c) was nonsignificant, F(1, 317) = .42, p = .52, and ηp2 = .001, when controlling 
for participant gender, sex, orientation, race/ethnicity, religiosity, SES, prior exposure to TNB media 
personae, and TNB social contacts (all nonsignificant). 

 
The effect of exposure to all-gender, compared with gender-segregated, scenario signage on 

facilities comfort (H1d) was significant, F(1, 317) = 11.47, p = .001, and ηp2 = .038. Participants who 
encountered all-gender facilities were less comfortable (M = 3.85, SD = 1.57) than participants who 
encountered gender-segregated facilities (M = 5.35, SD = 1.04). Gender was a significant covariate, F(1, 
317) = 3.94, p = .048, and ηp2 = .013. Sex was significant, F(1, 317) = 6.25, p = .013, and ηp2 = .021. 
Race/ethnicity was significant, F(1, 317) = 4.61, p = .033, and ηp2 = .016. Orientation, religiosity, SES, 
prior exposure to TNB media personae, and TNB contacts were nonsignificant. 

 
Exposure to All-Gender Facilities in EDL 

 
Our second hypothesis predicted prior exposure to all-gender facilities in EDL would be associated 

with perceptions. Results from the MANCOVA showed the effect of prior exposure on conceptualization of 
gender (H2a) was nonsignificant, F(8, 317) = 1.83, p = .072, and ηp2 = .048. The effect of prior all-gender 
facilities exposure on attitudes toward TNB people (H2b) was significant, F(8, 317) = 3.49, p = .001, and 
ηp2 = .087, such that more exposure corresponded with more positive attitudes. The effect of prior exposure 
on recognition of peers’ TNB identities (H2c) was nonsignificant, F(8, 317) = 1.10, p = .36, and ηp2 = .029. 
Prior exposure’s effect on comfort with scenario facilities (H2d) was significant, F(8, 317) = 2.11, p = .035, 
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and ηp2 = .055, such that more exposure corresponded with more comfort with facilities (all-gender or 
gender-segregated). 

 
Our third hypothesis predicted an interaction between scenario facilities exposure and prior all-

gender facilities exposure affecting the outcome facilities comfort. An interaction was found, F(1, 317) = 
8.37, p < .001, and ηp2 = .19. For participants encountering all-gender scenario facilities, more prior 
exposure to all-gender facilities was associated with more comfort with scenario facilities. Participants in the 
all-gender condition who had the most prior exposure to all-gender facilities (i.e., encountered all-gender 
restrooms and locker rooms “constantly”) reported comfort with the all-gender scenario facilities (M = 5.25, 
SD = .50) comparable with the average facilities comfort with men’s and women’s facilities reported by 
participants seeing gender-segregated scenario facilities (M = 5.35, SD = 1.04). 

 
Behaviors 

 
Hypothesis 4 (H4) predicted participants exposed to all-gender facilities would be more likely to 

choose to be closer to perceived gender-incongruent peers in the school scenario. To assess H4a, a 
binomial logistic regression testing the effects of scenario facilities signage (IV) on perceived gender 
congruence in the cafeteria (0 = incongruent, n = 128; 1 = congruent, n = 191; DV) was conducted, 
controlling for participant gender, sex, orientation, race/ethnicity, religiosity, SES, TNB contacts, and TNB 
media personae exposure, (see H1–H3), as well as cafeteria focus (0 = not peer-focused, n = 104; 1 = 
peer-focused, n = 215), relationship intention (1 = friendship, n = 266; 2 = romantic, n = 12; 3 = other, 
n = 1; 4 = no relationship, n = 13; 5 = multiple types, n = 27), perceived age difference in the cafeteria 
(M = 1.06, SD = 1.51), and perceived race congruence in the cafeteria (0 = incongruence, n = 94; 1 = 
congruence, n = 225). 

 
Preliminary analyses found variables met assumptions of logistic regression. The model fit the data, 

X2(6, N = 319) = 61.46, Nagelkerke R2 = .24, p < .001. 
 
The effect of scenario facilities signage on perceived gender congruence in the cafeteria (H4a) was 

nonsignificant, b = −.021, p = .94. Of the covariates, participant gender (TNB or cisgender), 
sexual/romantic orientation, race/ethnicity, religiosity, SES, TNB media personae, cafeteria focus, 
relationship intent, and perceived race congruence were not significant. Sex (b = 1.64, p < .001) and 
perceived age difference (b = −.20, p = .021) were significant, and TNB social contacts was approaching 
significance, b = −.07, p = .054. 

 
To examine H4b, a binomial logistic regression testing the effects of scenario facilities exposure 

(IV) on perceived gender congruence in the hallway (0 = incongruent, n = 119; 1 = congruent, n = 199; 
DV) was conducted, controlling for participant gender, sex, orientation, race/ethnicity, religiosity, SES, TNB 
contacts, and TNB media personae exposure (see H4) as well as perceived age difference in the hallway (M 
= 0.97, SD = 1.37), and perceived race congruence - hallway (0 = incongruent, n = 92; 1 = congruent, n 
= 227). The model fit the data, X2(5, N = 319) = 50.83, Nagelkerke R2 = .20, p < .001. 
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The effect of scenario facilities exposure on perceived gender congruence in the hallway (H4b) was 
nonsignificant, b = −.12, p = .64. The covariates participant gender, orientation, race/ethnicity, religiosity, 
SES, TNB media personae exposure, perceived age difference, and perceived race congruence were 
nonsignificant. Sex was associated with perceived gender congruence, b = 1.64, p < .001. TNB social 
contacts was also significant, b = −.081, p = .026. 

 
Discussion 

 
This study is among the first to empirically test the impact of communication cues signaling gender 

at gender-segregated and all-gender public facilities on the gender-related attitudes and social behaviors of 
a nationally representative sample of adolescents from the United States. The results reveal that such cues 
influence the attitudes of adolescents. We found strong evidence that adolescents exposed to all-gender 
facilities signage, compared with gender-segregated signage, in a virtual school setting were more likely to 
conceptualize gender as existing beyond a male-female binary. We also examined the potential long-term 
effects of facilities cues on adolescents and found adolescents reporting greater exposure to all-gender 
facilities in their everyday lives were more comfortable with all-gender facilities and had more positive 
attitudes toward TNB people. Finally, we found that facilities exposure in the experimental school setting 
did not influence relationship development in the short term. In the following, we discuss implications. 

 
The first key finding is that facilities signage has a short-term effect on adolescents’ understanding 

of gender, such that all-gender signage causes adolescents to conceptualize gender as existing beyond the 
male-female binary. In contrast, gender-segregated signage caused a tendency to conceptualize gender as 
binary (male or female). This provides evidence for the impact of the ubiquitous gendered facilities cues in 
the physical environment on adolescents’ understanding of gender, particularly the existence and validity of 
genders other than male and female. 

 
A second notable finding pertains to the potential long-term impact of gendered facilities signage. 

Prior exposure to all-gender facilities in EDL was not associated with binary conceptualization of gender, but 
it was associated with more positive attitudes toward TNB people. Thus, adolescents’ conceptualizations of 
gender may be influenced in the short-term by gender cues in the environment, while their attitudes toward 
TNB people may change incrementally with repeated exposure to gender cues. 

 
Analyses examining facilities comfort found that participants encountering the traditional gender-

segregated facilities in the scenario tended to be more comfortable. However, for participants encountering 
all-gender scenario facilities, the more prior exposure they had to all-gender facilities, the more comfortable 
they were with the school scenario’s all-gender facilities. This indicates the initial discomfort may be 
primarily due to the novelty of all-gender facilities. As individuals become more accustomed to such facilities, 
they will likely become more comfortable with them. 

 
Results from the examination of the potential behavioral impact of gendered facilities signage 

shows that scenario signage had no significant immediate impact on adolescents’ seeking of gender-
congruent peers in school cafeteria and hallway settings. However, the significant negative association 
between TNB social contacts and perceived gender congruence in the hallway (b = −.081, p = .026) and 
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the negative association approaching significance in the cafeteria setting (b = −.07, p = .054) indicate that 
personally knowing more TNB people may make adolescents more inclined to socialize with peers of genders 
other than their own. Because the data for these two analyses indicate correlation but cannot prove 
causation, the case may also be that a tendency to associate with gender-incongruent peers caused some 
adolescents to know more TNB people. These findings indicate that youths’ choices regarding which peers 
to engage with at school are complex and influenced by factors beyond gender cues in the environment. 

 
We also found all-gender facilities did not influence adolescents’ recognition of peers’ TNB identities. 

Thus, while all-gender signage may make adolescents more aware of the existence of genders other than 
male and female (H1a), this awareness may not cause youths to perceive peers’ TNB identities in the short 
term (H1c, H2c). 

 
In examining the potential long-term impact of gendered facilities cues, we found no significant 

association between prior exposure to all-gender facilities and binary conceptualization of gender. This could 
be the case for a few reasons. It is possible all-gender facilities have an immediate impact on adolescents’ 
cognitions about gender—an effect that tapers off as youths become more accustomed to the signage and 
perhaps pay less attention to it. Another possibility is participants’ prior exposure to all-gender facilities, as 
assessed in this study conducted during the early COVID-19 pandemic, is not fully representative of their 
typical exposure. Some of the facilities youths might normally visit may have closed due to the pandemic. 
More research is needed to understand the potential long-term impact of all-gender signage. 

 
Beyond our hypotheses, we found the covariate prior exposure to TNB media personae did not 

have a significant association with adolescents’ binary conceptualization of gender or attitudes toward TNB 
people. This contrasts with prior research and theorizing and suggests other sources of information about 
TNB identities may be more influential for adolescents today, compared with the TNB personae they 
encounter in the media they choose—or are permitted—to access. Of note, adolescents reported relatively 
low exposure to TNB media personae. The plurality (42.3%) saw TNB media personae “sometimes,” followed 
by 25.7% seeing them “rarely” and only 8.46% seeing them “constantly.” This suggests that much youth-
focused media content still lacks gender diversity. 

 
Limitations and Future Research Directions 

 
Some limitations should be noted. First, by the nature of interactive scenario-based experiments, 

experimental exposure was limited and short-term, thus a conservative measure of how gendered facilities 
signage may influence socialization. While we tested hypotheses related to exposure in EDL, the causal 
relation between the variables cannot be ascertained with our data. Future experimental studies should 
explore whether repeated exposure to all-gender signage may influence perceptions and behaviors. 
Additionally, student images were designed to align with evidence-based tendencies for physical differences 
between biological males and females as well as traditional binary gender expressions. This does not capture 
the myriad of ways in which people of various genders present themselves. Furthermore, participants may 
not have identified any peers from the study images as TNB; thus, their social behaviors related to peers 
who openly identify as TNB were not captured. Future work may benefit from testing similar hypothesis in 
a scenario in which adolescents are told the genders of peers in the narrative. Finally, our exposure to TNB 
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media personae covariate holistically captured participants’ exposure across a variety of media. Separate 
items assessing exposure on individual channels would provide a more nuanced understanding of media 
exposure and effects. 

Conclusion 
 

Gender-segregated spaces in schools and other public settings have become the latest legal and 
sociopolitical battleground for gender equality in the United States (Allsup, 2020). As Massey (1994) notes, 
“Social change and spatial change are integral to each other” (p. 23). Our study suggests the potential for 
all-gender school facilities to influence gender socialization, increase adolescents’ awareness of genders 
beyond the male-female binary in the short term, and improve adolescents’ attitudes toward TNB people in 
the long term. Chandra-Mouli and colleagues (2018) argue, “Interventions to address gender socialization 
must be integrated into large-scale platforms (for example, health and educational systems)” (p. 240). The 
current study suggests that the addition of all-gender facilities signage itself into previously gender-
segregated spaces may be viewed as an intervention influencing youths’ gender socialization. However, 
given geographic differences in how single-occupancy public facilities are categorized and the emergence of 
multi-occupancy gender-inclusive facilities in some locations, adolescents could develop notable differences 
in opinions about gender, depending on the laws in their locality. Thus, continued research should seek to 
elucidate the implications of gender segregation and gender inclusion cues in youth environments. 
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