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Adolescents use social identities and reasoning to make peer inclu-
sion and attribution decisions. School climate plays a role in these
decisions. Thus, this study analyzed how school racial climate and
STEM (science, technology, engineering, and math) classroom cli-
mate were associated with the choices of adolescents (N = 294;
Mage = 15.72 years; 52.3 % female; 36.7 % White/European
American, 32.9 % Black/African American, 11.2 % Latino/Hispanic
[the most common racial/ethnic groups in the schools where data
collection took place]) in two tasks: peer inclusion and attribution
of ability. On the peer inclusion task, participants were more likely
to choose a non-White peer for a STEM activity if they had lower
perceptions of stereotyping at school, and they were more likely
to choose a female peer if they were female. Participants were
more likely to use reasoning based on personal characteristics
when choosing a peer, but female participants who chose a female
peer were more likely to use reasoning based on gender. On the
attribution task, participants were more likely to choose a non-
White peer if they perceived greater STEM connectedness, and they
were more likely to choose a White or male peer if they had more
positive relationships with their STEM teachers. Therefore, stu-
dents’ perceptions of school racial climate relate to adolescents’
peer inclusion decisions, and their perceptions of STEM classroom
climate relate to adolescents’ ability attributions. Schools may
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need to focus on creating welcoming school and classroom envi-
ronments as a way to promote equity in STEM.

� 2022 Elsevier Inc. All rights reserved.
Introduction

Peer inclusion has lasting impacts on students’ academic outcomes and general well-being (Begum,
2020). Adolescents who feel socially excluded are more likely to have lower levels of academic self-
efficacy and school satisfaction (Begum, 2020). In addition, feelings of exclusion in STEM (science,
technology, engineering, and math) fields have been related to a lower sense of belonging (O’Brien
et al., 2020), which in turn has been associated with less interest in pursuing STEMmajors and careers,
specifically for girls and people from underrepresented and minoritized (URM) groups (Cheryan et al.,
2009; O’Brien et al., 2020; Rattan et al., 2018). This is especially concerning as girls and people of color
continue to be underrepresented in STEM careers, higher education, and even high school classes
(National Center for Science and Engineering Statistics, 2021; National Science Board, 2018). Many
studies have examined the outcomes of social exclusion from STEM (Killen et al., 2008; O’Brien
et al., 2020); however, less is known about what factors contribute to people’s inclusion decisions
in STEM classrooms. In addition, it is important to consider what factors contribute to people’s attri-
butions of others’ abilities because these attributions may be related to inclusion/exclusion decisions
and can support or reject negative stereotypes that depict girls and URM students as less competent in
STEM. Because girls and people of color are still underrepresented in STEM domains, it is important to
understand what factors promote their inclusion in these fields and their perceptions of peers’ ability
in STEM domains to inform interventions aimed at keeping girls and URM students engaged in STEM.
To assess what factors are related to peer inclusion decisions as well as adolescents’ attributions of
ability in STEM contexts, this study examined key factors related to climate, namely adolescents’ per-
ceptions of school racial climate and STEM classroom climate.
Peer inclusion and attributions

The social reasoning developmental (SRD) perspective (Rutland et al., 2010), guided by social
domain theory (Smetana, 2006; Turiel, 1983), framed this study. The SRD perspective describes
how children and adolescents make social decisions, such as peer inclusion and ability assumptions,
by considering both group membership and morality (Rutland et al., 2010). In the context of peer
inclusion and attributions, adolescents may consider social identities and principles (e.g., unjustness,
fairness) when making decisions to include or exclude someone and when making assumptions about
others’ abilities. Prior research indicates that gender and racial/ethnic group membership are espe-
cially influential when it comes to peer inclusion and exclusion decisions (Cooley et al., 2019;
Killen et al., 2008). For example, one study found that adolescent boys were more accepting than ado-
lescent girls of rules that excluded girls or people of different ethnicities (Richardson et al., 2014).
Another study found that Black adolescents were more likely than White adolescents to believe that
all forms of exclusion, regardless of race, were wrong (Cooley et al., 2019). Furthermore, White ado-
lescents were less likely to believe that interracial inclusion would occur in a school scenario than
were Black adolescents (Cooley et al., 2019). However, studies have also shown that White, Black,
and Latino/Hispanic youths and youths with greater interracial contact were more likely to judge
interracial exclusion as wrong than those with less interracial contact (Killen, Clark Kelly,
Richardson, Crystal et al., 2010; Ruck et al., 2011). In addition, Ruck et al. (2011) found that children
and adolescents with lower interracial contact were less likely to intervene in race-based exclusion
scenarios. Taken together, prior research demonstrates that interracial contact is a key factor in
shaping how children and adolescents make social inclusion/exclusion decisions.
2



A. Joy, C.J. Mathews, J. Cerda-Smith et al. Journal of Experimental Child Psychology 226 (2023) 105573
In terms of STEM, Mulvey and Irvin (2018) examined 3- to 8-year-old children’s beliefs about the
acceptability of excluding a girl or boy from a counter-stereotypic STEM career and found that gener-
ally children believed it was wrong to exclude a girl from a stereotypic career, but younger children
believed that the exclusion of a boy from a counter-stereotypic STEM career was more acceptable than
older children did. However, their study did not find differences based on the race (Black or White) of
the girl or boy being excluded, suggesting that young children might not use or be aware of racial
stereotypes about STEM occupations. Research needs to examine adolescents’ inclusion decisions
and ability assumptions in STEM contexts. Adolescents may be more aware of both gender and
racial/ethnic stereotypes in STEM, which may influence their inclusion decisions (Copping et al.,
2013; Starr & Simpkins, 2021). If older children make more equitable choices than younger children,
as demonstrated by Mulvey and Irvin (2018), then perhaps adolescents will also be more likely to
make equitable inclusion decisions.

In addition, ingroup preferences may also play a role in adolescents’ inclusion decisions. Although
there is not yet research evaluating adolescents’ peer inclusion decisions in STEM, one study found
that URM high school students placed greater importance on having a STEM mentor with a similar
ethnic background than did their White peers (Syed et al., 2012). Therefore, having similar back-
grounds or similar experiences in STEM may be an important factor that adolescents consider when
making peer inclusion decisions, especially for groups of people who have been underrepresented
in STEM.

Although the SRD perspective has previously been used to evaluate children’s and adolescents’ peer
interactions, it can also be used to understand how they use social reasoning to attribute intentions or
characteristics to their peers. According to Killen, Clark Kelly, Richardson, and Jampol (2010), when
given morally ambiguous scenarios of interracial interactions between people, girls and Black adoles-
cents (aged 14 and 16 years) were more likely to attribute positive intentions to the person than were
boys andWhite adolescents. In addition, when given a scenario of a teacher or another student making
negative attributions of intention to the interactions, girls and Black adolescents were more likely to
say that this judgment was unfair compared with boys and White students (Killen, Clark Kelly,
Richardson, & Jampol, 2010). This study demonstrated that adolescents attend to both social issues
and group membership when attributing qualities to others. In terms of attributing STEM ability,
McGuire et al. (2020) showed that female adolescents were more likely to believe that both boys
and girls should do well in STEM, whereas male adolescents were more likely to believe that boys
should do well in STEM. However, less is known about adolescents’ attributions of academic ability
and peer inclusion decisions in STEM school settings. Therefore, the current study will add to this lit-
erature and inform educational practices by (a) evaluating adolescents’ peer inclusion and attribution
choices in STEM contexts and (b) examining how these choices relate to their perspective of their
school and class climates. This study sought to inform strategies that foster more inclusive STEM cli-
mates, which is associated with greater persistence in STEM from underrepresented groups (Carter,
2008; McGee et al., 2021).

School climate

School climate captures students’ experiences in school by evaluating their perceptions of interper-
sonal relationships, teaching practices, and structures within the school (Cohen et al., 2009). School
climate is an important factor for students’ academic achievement and well-being in school
(Berkowitz et al., 2016; Thapa et al., 2013). When students perceive their school climate more posi-
tively, they are more likely to have better grades, be more engaged in class, and have more positive
interactions with peers (Behrhorst et al., 2019; Cornell et al., 2016; Thapa et al., 2013).

School climate may also play a role in peer inclusion; Beld et al. (2019) found that positive class-
room climate was related to lower perceptions of social exclusion for Dutch students (aged 12–
22 years) in special education classrooms. Furthermore, when schools promote an environment
focused on inclusivity, students are more likely to have more positive intergroup attitudes
(McGuire et al., 2015). Positive school climate may be an important factor for improving peer inclu-
sivity between students of different racial/ethnic backgrounds and gender, especially in fields where
they have typically been excluded such as STEM. Therefore, this study evaluated students’ perceptions
3
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of two specific aspects of their school climate: school racial climate and STEM classroom climate. Both
school racial climate and STEM climate were assessed in this study because students can have differ-
ent perceptions of their school climate toward racial interactions than of the specific classroom cli-
mate in their STEM classes. Both of these may be important given students’ experiences in specific
classrooms and their own personal characteristics or identities (Rudasill et al., 2018). Given that racial
disparities are more prevalent in STEM courses than are gender disparities (National Science Board,
2018), it is important to examine how both students’ perceptions of their school racial climate and
their perceptions of their STEM classrooms relate to their peer inclusion and attribution decisions
because these environments may contribute to the lack of URM students in STEM classes.

School racial climate
School racial climate describes people’s perceptions of interracial interactions and racial socializa-

tion within the school (Byrd, 2015). Ryan and Patrick (2001) showed that students’ positive percep-
tions of their school racial climate, characterized by positive intergroup contact and equal
treatment, are related to better academic outcomes. Intergroup contact is especially critical during
adolescence because adolescence is characterized by an increase in the formation of many ingroups
and outgroups (Grusec & Hastings, 2014). Positive diverse peer relationships are very important
because more interactions with students of different races/ethnicities and genders can promote per-
spective taking and social skills, which can be applied in many different settings (Brown, 2019;
Nishina et al., 2019). Within the school environment, intergroup contact can help to improve students’
feelings of belonging, which enhances their success and overall well-being in school (Brown, 2019;
Farmer et al., 2019). Intergroup contact is also an important factor for social inclusion (Crystal
et al., 2008; Rivas-Drake et al., 2019).

Intergroup contact must be reinforced by school authority figures, such as teachers, to effectively
create an inclusive environment (Brown, 2019). When teachers emphasize their positive values of
diversity and inclusion, their students are less likely to perceive peer discrimination (Brown & Chu,
2012). In addition, teachers’ perceptions of other students can influence peer inclusion choices;
Sette et al. (2020) found that Swiss teachers’ positive perspective of a student was positively related
to greater peer inclusion. In other words, students may take into consideration teachers’ perspectives
of their peers when deciding who to include or exclude from certain activities. For example, Geerlings
et al. (2019) suggested that when teachers are not vocal about inclusive multicultural norms, teachers’
interactions with majority students may be seen as a preference for majority students, which could
lead to more negative attitudes toward outgroup members. Therefore, it is important for teachers
to be explicit about their views of diversity and inclusion because their actions can be easily misinter-
preted. As such, we included students’ perceptions of staff support for positive interracial contact as an
aspect of school racial climate.

To create inclusive school environments, it is not only important that students be welcoming and
inclusive with each other but also important that teachers support these standards. Although many
studies have examined how aspects of school racial climate (i.e., peer intergroup contact, teachers’
attitudes) relate to social inclusion, there is a lack of knowledge of how school racial climate relates
to adolescents’ perceptions of others’ abilities and peer inclusion decisions in STEM contexts. Given
that STEM environments often lack racial/ethnic diversity (National Center for Science and
Engineering Statistics, 2021; National Science Board, 2018), students may be more willing to uphold
the inclusive standards by choosing to interact with and include URM students in their STEM classes.
Thus, if students perceive that their school and the faculty are fair and inclusive, they may be encour-
aged to uphold these inclusive standards in their inclusion and attribution decisions within STEM
contexts.

STEM classroom climate
STEM fields have been described as having a ‘‘chilly climate” because they are characterized by

catering to a masculine and White culture that makes women and URM groups feel unwelcomed
and excluded (Johnson, 2012; Settles et al., 2006; Simon et al., 2017). The effects of this chilly climate
can even be seen in high school; adolescent URM students have indicated that their schools do not
offer opportunities to participate in STEM and their teachers do not encourage them in STEM classes
4
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(Aschbacher et al., 2010). Thus, the chilly STEM climate can occur at the school level and classroom
level given that both levels capture students’ experiences of interpersonal relationships and teaching
practices (Rudasill et al., 2018). Given this multilevel unwelcoming atmosphere, it is perhaps unsur-
prising that Black and Latino/Hispanic students remain underrepresented in high school STEM classes
(National Science Board, 2018).

Many studies have examined how STEM classroom climates influence students’ sense of belonging
and academic success (Aschbacher et al., 2010; Johnson, 2012; Rodriguez & Blaney, 2021). However, it
is unknown how STEM climates influence students’ decisions regarding who should be included in
STEM or their perceptions of others’ STEM abilities. It is possible that if students perceive less ‘‘chilly”
STEM climates, they may view their STEM classes as more welcoming and may be more likely to
include groups of students who have typically been excluded from STEM. Furthermore, most of the
research on STEM climates has focused on college or professional settings. Therefore, we extended
past work on STEM climates by examining the association between STEM classroom climate and ado-
lescents’ peer inclusion and attribution of ability choices.
The current study

Adolescents often make peer inclusion decisions based on group membership or equity in unfair
situations, particularly in school contexts (Cooley et al., 2019; Elenbaas et al., 2016; Killen et al.,
2008), and both school racial climate and STEM classroom climate are important for students’ aca-
demic success and inclusive behavior (Byrd, 2015; Byrd & Chavous, 2011; Crystal et al., 2008;
Rivas-Drake et al., 2019). However, it is unknown how these factors relate to peer inclusion or stu-
dents’ perceptions of their peers’ abilities in STEM. This study assessed how school racial climate
and STEM classroom climate are related to adolescents’ peer inclusion and ability attribution choices
as well as how one’s own racial and gender group membership plays a role in these decisions. In addi-
tion, participants’ reasoning for their inclusion and ability decisions were examined. For this study, we
defined participants’ ingroups and outgroups based on their status within STEM. Thus, we considered
Black and Latino/Hispanic students to be in the same ingroup in the context of our study because his-
torically these groups have been underrepresented in STEM (National Center for Science and
Engineering Statistics, 2021; National Science Board, 2018) and have faced marginalization and similar
forms of discrimination and stereotyping in STEM (Grossman & Porche, 2013).
Hypotheses
1. We hypothesized that Black and Latino/Hispanic participants will be more likely to choose a non-

White peer for both the peer inclusion and attribution of ability tasks, whereas White participants will
be more likely to choose a White peer for both the peer inclusion and attribution of ability tasks, given
evidence that adolescents may take racial/ethnic background into consideration for who they want to
work with in STEM contexts (Syed et al., 2012) and given the tendency to include ingroup members
(Killen & Rutland, 2011).

2. We hypothesized that female participants will be more likely to choose a female peer for the
peer inclusion and attribution of ability tasks, and that male participants will be more likely to choose
a male peer for the peer inclusion and attribution of ability tasks, given that past findings document
gender ingroup preference in STEM evaluations (McGuire et al., 2020).

3. We hypothesized that, with age, adolescents will be more likely to choose a non-White peer and
a female peer for the peer inclusion and attribution of ability tasks given research finding that older
children were more likely than younger children to not exclude people in STEM (Mulvey & Irvin,
2018) and that younger adolescents were more likely to make negative attributions of others than
were older adolescents (Killen et al., 2010).

4. We hypothesized that positive perceptions of school racial climate will be positively associated
with choosing a non-White peer for the peer inclusion and attribution of ability tasks given that pre-
vious findings have shown that adolescents with high intergroup contact were more likely to judge
race-based exclusion as wrong (Crystal et al., 2008) and positive school racial climate is characterized
by frequent quality interracial interactions (Byrd, 2015). However, because stereotyping is a negative
5
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aspect school racial climate, we hypothesized that stereotyping will be negatively associated with
choosing a non-White peer for the peer inclusion and attribution of ability tasks.

5. We hypothesized that positive perceptions of STEM classroom climate will be positively associ-
ated with choosing a non-White peer and a female peer for the peer inclusion and attribution of ability
tasks given that positive school climate has been related to lower perceptions of exclusion and more
positive intergroup attitudes (Beld et al., 2019; McGuire et al., 2015).

6. We hypothesized that participants will rely more on reasoning about race/ethnicity and gender
when choosing who to include than when making attributions of ability and will rely more on reason-
ing about personal characteristics when making attributions of ability than for inclusion. Furthermore,
we expected that there may be differences in reasoning based on participant characteristics as well as
choice of who to include and who would be best. For instance, we expected that female participants
and ethnically minoritized participants will be more likely to explicitly reference race and gender
given that their ingroups are often underrepresented in STEM contexts.

Method.

Participants

Participants were high school students (9th–12th grade) from five public schools in the Southeast-
ern United States (N = 294; Mage = 15.72 years, SD = 1.34, range = 13–19). A majority (52.3 %) of par-
ticipants identified as female, 38.6 % identified as male, 3.9 % did not identify as male or female, 3.2 %
preferred not to say, and 2.1 % were not sure yet. Only participants who identified as female or male
were included in this study. In terms of race/ethnicity, 36.7 % of the sample identified as White/Euro-
pean American, 32.9 % as Black/African American, 11.2 % as Latino/Hispanic, 2.8 % as Asian/Asian
American, 1.4 % as American Indian/Native American, 0.7 % as Native Hawaiian/Pacific Islander,
0.3 % as Arab/Arab American, and 9.7 % as biracial or other (4.2 % preferred not to say). All five schools
received Title 1 federal funds, indicating that they were low-income public schools.

Procedure

This research was approved by the institutional review board at North Carolina State University.
The survey was part of a larger study assessing students’ experiences in their STEM courses. All stu-
dents at participating schools were invited to participate, and opt-out consent forms were sent home
to families electronically. In total, 694 students who had parental consent assented to participation
and began an online survey through Qualtrics. Although 694 students assented to participation, only
294 completed all relevant survey measures; thus, the sample size for all analyses was 294. Students
completed the survey between November 2020 and April 2021 and were attending school primarily
virtually during the study period due to the COVID-19 pandemic. In terms of school attendance,
48.8 % reported that they were attending school virtually, 33.7 % reported that they were attending
school in a hybrid format, and 17.5 % reported that they were attending school in person (0.4 % did
not report how they were currently attending school). Participants were entered into a drawing for
$10 electronic gift cards to thank them for participation, and 30 participants were randomly selected
to receive a gift card.

Measures

Peer inclusion task
Participants read a vignette about a programming project and were presented with 6 drawings of

students. There were drawings of 3 girls and 3 boys, and the drawings represented 2 Black, 2 White,
and 2 Latino/Hispanic students because those were the most common racial/ethnic groups in the
schools where data collection took place. Participants were then asked to rank each student from 1
(most likely) to 6 (least likely) by who they would likely choose to be in their group to who they would
least like to be in their group. Because White people and boys are typically overrepresented in STEM
fields and Black and Latino/Hispanic people and girls are underrepresented, we analyzed participants’
decisions based on whether they chose a peer who is usually over- or underrepresented in STEM. For
6
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these analyses, we used participants’ top choice based on race/ethnicity and gender and created four
categories: chose a non-White peer, chose a White peer, chose a female peer, and chose a male peer.

The vignette was as follows: ‘‘Imagine that you are working on a programming project in your
school and you are in school in person. You are working together with some classmates on a project
in which you use programming to tell little robots what to do. Your group is struggling with the task.
There are 6 more students in the room who do not have project partners yet. Who would you most
likely choose for your group? Drag and drop the students to rank them from 1 (most likely) to 6 (least
likely).”

Participants were then asked to explain why they chose their top choice. Responses were coded
into one of four categories: race/ethnicity (e.g., ‘‘I chose Manuel first because he is also Hispanic”), gen-
der (e.g., ‘‘I chose Chris first because guys tend to know more about robots than girls”), personal char-
acteristics (e.g., ‘‘Allison looks like a neat person who will help keep the group focused on the task”), or
chose at random (e.g., ‘‘Chris I chose randomly because I don’t know these people personally”). Partic-
ipants’ reasoning was coded as 1 = use of only this code,.5 = use of this code in addition to another
code, or 0 = no use and analyses were conducted on proportional usage of the codes. Interrater relia-
bility (based on 25 % of responses) was Cohen’s j =.98.

Attribution of ability task
After choosing who they would want to be in their group, participants were presented with the fol-

lowing instructions: ‘‘Now you see all the students again. How good do you think each student is at
building robots? Please drag and drop the students in order from best to worst in terms of how good
you think they will be at programming robots.” Participants proceeded to rank each student from 1
(best) to 6 (worst). For these analyses, we used participants’ top choice again and created four cate-
gories: chose a non-White peer, chose a White peer, chose a female peer, and chose a male peer.

Participants were then asked to explain why they chose their top choice. Responses were coded
into one of four categories: race/ethnicity (e.g., ‘‘Most of the time the ‘best’ student at STEM projects
are White males”), gender (e.g., ‘‘I chose Kevin because guys are always the game or computer
experts”), personal characteristics (e.g., ‘‘Bianca because she looks determined”), or chose at random
(e.g., ‘‘Maya because she was the first one I randomly picked”). Participants’ reasoning was coded as
1 = use of only this code,.5 = use of this code in addition to another code, or 0 = no use and analyses
were conducted on proportional usage of the codes. Interrater reliability (based on 25 % of responses)
was Cohen’s j =.98.

School racial climate
Participants completed the School Climate for Diversity Secondary Scale (Byrd, 2017) to measure

students’ perceptions of interracial interactions at their schools. The items in this scale were averaged
to create five subscales: equal status, support for positive interaction, quality of interactions, fre-
quency of interactions, and stereotyping. The items were answered using a 5-point Likert scale rang-
ing from 1 (not at all true) to 5 (completely true). The equal status subscale (3 items, a =.89) measured
perceptions of fair treatment (‘‘Students of all races/ethnicities are treated equally at your school”).
The support for positive interaction subscale (4 items, a =.87) measured perceptions of encourage-
ment by teachers, principals, and other students for interracial interactions (‘‘Teachers encourage stu-
dents to make friends with students of different races/ethnicities”). The quality of interactions
subscale (3 items, a =.83) measured perceptions of the quality of interracial interactions (‘‘Students
here like to have friends of different races/ethnicities”). The frequency of interactions subscale (3
items, a =.89) measured perceptions of interracial interactions in different contexts (‘‘Students of dif-
ferent races/ethnicities hang out together”). The stereotyping subscale (4 items, a =.87) measured per-
ceptions of negative stereotypes toward students’ own or others’ racial/ethnic group (‘‘Teachers are
prejudiced against certain racial/ethnic groups”).

STEM classroom climate
Participants completed a version of the School Climate Measure (Zullig et al., 2015) modified to

assess school climate in STEM classes. Students read the following definition of STEM at the beginning
of the survey: ‘‘In this survey, we will use the term ‘STEM.’ This refers to science, technology,
7
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mathematics, and engineering.” Then they completed this modified measure, which featured items
that were answered on a Likert scale from 1 (strongly disagree) to 5 (strongly agree) that were averaged
to create three subscales. The subscales included were positive student–STEM teacher relationships (8
items, a =.92; e.g., ‘‘My STEM teachers care about me”), equal STEM opportunities (5 items, a =.90; e.g.,
‘‘Nobody in my school is excluded from being successful in my STEM classes”), and STEM connected-
ness (4 items, a =.86; e.g., ‘‘My STEM schoolwork is exciting”).

Data analyses

Descriptive statistics and correlations were first computed and then preliminary repeated-
measures analyses of covariance (ANCOVAs) were used to examine any gender or racial/ethnic differ-
ences in the school racial climate and STEM classroom climate measures. ANCOVAs, with Bonferroni
corrections applied, were also used to evaluate any differences in participants’ reasoning for choosing
a non-White or White peer and a female or male peer. For the purposes of these analyses, racial/ethnic
groups were divided into Black, Latino/Hispanic, White, and other ethnic groups (Asian/Asian Ameri-
can, American Indian/Native American, Native Hawaiian/Pacific Islander; Arab/Arab American, bira-
cial, or other). Then intraclass correlation coefficients (ICCs) were computed to see whether
multilevel modeling was needed to account for students nested in schools. The ICCs for all relevant
variables were.01 to.06, which indicated that multilevel modeling was not needed. Next simple logis-
tic regressions were performed to examine what factors (age, gender, race, school racial climate, and
STEM classroom climate) were associated with choosing a non-White or female peer compared with
choosing a White or male peer for the peer inclusion task and the attribution of ability task. Two sim-
ple logistic regressions were conducted that examined race (one for the peer inclusion task and one for
the attribution of ability task), both of which included age, gender, race, school racial climate, and
STEM classroom climate. Two simple logistic regressions were conducted that examined gender
(one for the peer inclusion task and one for the attribution of ability task), both of which included
age, gender, race, and STEM classroom climate. Analyses of variance (ANOVAs) were also conducted
to examine differences in the school racial climate and STEM classroom climate variables based on
school format (i.e., hybrid, in-person, or virtual; see online supplementary material). School format
was also examined as a covariate for the ANCOVAS evaluating school racial climate and STEM class-
room climate; however, it was not a significant predictor, so it was not included in the final analyses.
We also tested whether there were differences based on school format in the logistic regressions, but
it was not a significant predictor, so it was not included in the final analyses. Interactions for all four
logistic regressions were examined whenever main effects were significant, but no interactions were
significant, so we retained the more parsimonious model.
Results

Descriptive statistics and preliminary analyses

Peer inclusion task
When deciding which hypothetical classmate they wanted to join their project group, 29.6 % of par-

ticipants chose a White peer and 70.4 % chose a non-White peer. In terms of gender, 38.6 % of partic-
ipants chose a male peer and 61.4 % of participants chose a female peer (see Tables 1 and 2 for
percentage by participants race/ethnicity and gender).
Table 1
Peer inclusion task (race) by race/ethnicity and gender of participants.

Black Latino/Hispanic White Other ethnic groups Female Male

Non-White peer 74.4 % 90.6 % 65.7 % 65.1 % 69.1 % 71.8 %
White peer 25.6 % 9.4 % 34.3 % 34.9 % 30.9 % 28.2 %

Note. Percentages are those within each group.
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Table 2
Peer inclusion task (gender) by race/ethnicity and gender of participants.

Black Latino/Hispanic White Other ethnic groups Female Male

Female peer 62.1 % 50 % 62.8 % 58.1 % 80 % 34.5 %
Male peer 37.9 % 50 % 37.2 % 41.9 % 20 % 65.5 %

Note. Percentages are those within each group.
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Attribution of ability task
When deciding which hypothetical classmate would be the best at completing the project, 37 % of

participants thought a White peer would be best and 63 % thought a non-White peer would be best. In
terms of gender, 61.1 % of participants thought that a male peer would be best and 38.9 % thought that
a female participant would be best (see Tables 3 and 4 for percentage by participants race/ethnicity
and gender).

School racial climate
Results from the correlations showed that perceptions of support for positive interactions, quality

of interactions, frequency of interactions, and equal status all were negatively correlated with age;
however, perceptions of stereotyping at school was positively correlated with age (see Table 5). Fur-
thermore, perceptions of support for positive interactions, quality of interactions, frequency of inter-
actions, and equal status all were positively correlated with each other and the three STEM classroom
climate variables, whereas perceptions of stereotyping was negatively correlated with all these vari-
ables except STEM connectedness (see Table 5).

A 2 (Gender: female or male) � 4 (Race/Ethnicity: Black, Latino/Hispanic, White, or other ethnic
groups) � 5 (School Racial Climate: support for positive interaction, quality of interactions, frequency
of interactions, equal status, or stereotyping) ANCOVA with age as a covariate and with repeated mea-
sures on the last factor was used to determine differences between the school racial climate variables
and gender and racial/ethnic differences. Results showed an effect for school racial climate, F(1,
225) = 15.76, p <.001, g2 =.07, and an interaction effect between school racial climate and race, F(1,
225) = 2.13, p =.04, g2 =.03. These results indicated that White participants tended to have better per-
ceptions of their school’s racial climate compared with Black and Latino/Hispanic participants (see
supplementary material for full results; see Table 6 for means).

STEM classroom climate
There were no significant correlations between the three STEM classroom climate variables and

age; however, all three STEM classroom climate variables were positively correlated with each other
(see Table 5). A 2 (Gender: female or male) � 4 (Race/Ethnicity: Black, Latino/Hispanic, White, or other
ethnic groups) � 3 (STEM Classroom Climate: positive student–STEM teacher relationships, equal
STEM opportunities, or STEM connectedness) ANCOVA with age as a covariate and with repeated
measures on the last factor was used to determine differences between the STEM classroom climate
measures and gender and racial/ethnic differences. There was a main effect of STEM classroom
climate, F(1, 214) = 6.70, p <.001, g2 =.03, such that participants perceived greater equal STEM
opportunities (p =.01) than positive student–STEM teacher relationships and STEM connectedness
(p <.001). Participants also perceived greater positive student–STEM teacher relationships (p <.001)
than STEM connectedness (see Table 6).
Table 3
Attribution of ability task (race) by race/ethnicity and gender of participants.

Black Latino/Hispanic White Other ethnic groups Female Male

Non-White peer 63.5 % 54.8 % 68.8 % 58.5 % 60.8 % 61.3 %
White peer 36.5 % 45.2 % 31.2 % 41.5 % 39.2 % 38.7 %

Note. Percentages are those within each group.
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Table 4
Attribution ability task (gender) by race/ethnicity and gender of participants.

Black Latino/Hispanic White Other ethnic groups Female Male

Female peer 40.7 % 25.8 % 36.5 % 52.5 % 39.4 % 35.6 %
Male peer 59.3 % 74.2 % 63.5 % 47.5 % 60.6 % 64.4 %

Note. Percentages are those within each group.

Table 5
Correlations.

Variable 1 2 3 4 5 6 7 8 9

1. Age –
2. Support for positive interactions �.24** –
3. Quality of interactions �.25** .70** –
4. Frequency of interactions �.22** .60** .79** –
5. Equal status �.26** .59** .72** .73** –
6. Stereotyping .14** �.18** �.27** �.21** �.36** –
7. Positive STEM teacher �.08 .21** .27** .30** .32** �.15** –
8. Equal STEM opportunities �.11 .19** .26** .30** .34** �.19** .88** –
9. STEM connectedness .01 .19** .19** .18** .20** �.06 .81** .72** –

Note. STEM, science, technology, engineering, and mathematics.
*p < .05.
**p < .01.

Table 6
Descriptive statistics: Means (and standard deviations).

Mean
(SD)

Female Male Black Latino/
Hispanic

White Other ethnic
groups

Support for positive
interactions

3.51
(0.88)

3.55
(0.86)

3.46
(0.90)

3.27
(0.85)

3.40 (0.83) 3.83
(0.77)

3.52 (1.00)

Quality of interactions 3.64
(0.83)

3.66
(0.78)

3.62
(0.87)

3.38
(0.74)

3.63 (0.85) 3.93
(0.76)

3.68 (0.94)

Frequency of interactions 3.82
(0.81)

3.86
(0.76)

3.78
(0.86)

3.66
(0.81)

3.85 (0.77) 4.02
(0.69)

3.84 (1.01)

Equal status 3.85
(0.91)

3.83
(0.93)

3.86
(0.88)

3.55
(0.90)

3.95 (0.84) 4.16
(0.78)

3.88 (1.00)

Stereotyping 2.59
(0.91)

2.58
(0.87)

2.63
(0.89)

2.68
(0.87)

2.54 (0.90) 2.51
(0.97)

2.53 (0.90)

Positive STEM teacher 3.53
(0.90)

3.63
(0.85)

3.48
(0.97)

3.47
(0.86)

3.60 (0.99) 3.74
(0.86)

3.30 (0.95)

Equal STEM opportunities 3.69
(0.95)

3.82
(0.87)

3.59
(1.03)

3.68
(0.95)

3.73 (0.91) 3.91
(0.92)

3.37 (0.95)

STEM connectedness 3.31
(0.90)

3.37
(0.83)

3.28
(0.98)

3.24
(0.91)

3.32 (0.90) 3.52
(0.91)

3.13 (0.75)

Note. STEM, science, technology, engineering, and mathematics. The range for all measures was 1 to 5.
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Peer inclusion task

To examine Hypotheses 1 to 5, a logistic regression was used (see Table 7). Hypotheses 1 and 4
were partially supported; results showed that the odds of choosing a non-White peer were higher
for Latino/Hispanic participants (B = 3.19, odds ratio [OR] = 24.16, p =.004) and were lower for students
with greater perceptions of stereotyping (B = � 0.56, OR = 0.57, p =.01). In addition, quality of inter-
actions was approaching significance, indicating that the odds of choosing a non-White peer may be
greater for participants with greater perceptions of quality of interactions (B = 0.73, OR = 2.07, p =.053).
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Table 7
Logistic regression for peer inclusion task: Race.

B SE Wald df Significance Exp(b)

Age �0.01 0.13 0.01 1 .91 0.99
Gender �0.03 0.33 0.01 1 .93 0.97
Black 0.82 0.47 3.02 1 .82 2.28
Latino/Hispanic 3.19 1.09 8.49 1 .004 24.16
White 0.17 0.44 0.15 1 .70 1.18
Support for positive interactions �0.24 0.26 0.84 1 .36 0.79
Quality of interactions 0.73 0.38 3.74 1 .053 2.07
Frequency of interactions �0.10 0.37 0.08 1 .78 0.90
Equal status �0.52 0.30 3.05 1 .08 0.59
Stereotyping �0.56 0.20 7.55 1 .01 0.57
Positive STEM teacher �0.20 0.42 0.24 1 .63 0.82
Equal STEM opportunities 0.07 0.35 0.04 1 .85 1.07
STEM connectedness �0.03 0.29 0.01 1 .93 0.97

Note. STEM, science, technology, engineering, and mathematics. Age: ages in years. Gender: 1 = male, 2 = female.
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In terms of gender (see Table 8), Hypothesis 2 was supported; the odds of choosing a female peer
were higher for female participants (B = 2.08, OR = 8.00, p <.001).
Peer inclusion task reasoning

To examine Hypothesis 6, a 4 (Peer Inclusion Reasoning: gender, race/ethnicity, personal character-
istics, or random) � 2 (Gender: female or male) � 4 (Race/Ethnicity: Black, Latino/Hispanic, White, or
other ethnic groups) � 2 (Peer Inclusion Race: non-White or White) � 2 (Peer Inclusion Gender:
female or male) ANCOVA with age as a covariate was used to determine differences between partic-
ipants’ reasoning by gender and race/ethnicity as well as by inclusion choice. Results revealed that the
interaction between peer inclusion reasoning and race/ethnicity, F(3, 162) = 2.57, p =.01, g2 =.05, and
the interaction between peer inclusion reasoning and peer inclusion race, F(3, 162) = 4.33, p =.01,
g2 =.03, were significant. The interaction among peer inclusion reasoning, race/ethnicity, and peer
inclusion race was also significant, F(3, 162) = 1.91, p =.05, g2 =.03. Because the three-way interaction
among reasoning, race/ethnicity, and peer inclusion choice based on race/ethnicity was significant,
this interaction was interpreted. Black participants who chose a White peer were more likely to use
reasoning based on personal characteristics than race/ethnicity (p =.05), gender (p =.01), or choosing
at random (p =.01); similarly, Black participants who chose a non-White peer were more likely to use
reasoning based on personal characteristics than race/ethnicity (p =.05). White participants who chose
a White peer were more likely to say that they chose at random than to say that they used reasoning
based on race/ethnicity (p =.02), whereas White participants who chose a non-White peer used rea-
soning based on personal characteristics more than race/ethnicity (p =.01). They also chose at random
more than using reasoning based on race/ethnicity (p =.001) or gender (p =.01). Participants from the
Table 8
Logistic regression for peer inclusion task: Gender.

B SE Wald df Significance Exp(b)

Age �0.08 0.12 0.52 1 .47 0.92
Gender 2.10 0.32 44.01 1 .00 8.00
Black �0.08 0.50 0.03 1 .87 0.92
Latino/Hispanic �0.86 0.59 2.12 1 .15 0.43
White �0.29 0.49 0.34 1 .56 0.75
Positive STEM Teacher �0.14 0.42 0.12 1 .73 0.87
Equal STEM Opportunities 0.19 0.34 0.33 1 .57 1.21
STEM Connectedness 0.06 0.29 0.04 1 .84 1.06

Note. STEM, science, technology, engineering, and mathematics. Age: ages in years. Gender: 1 = male, 2 = female.
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other ethnic groups who chose a White peer were more likely to use reasoning based on gender than
reasoning based on race/ethnicity (p =.01). Participants from the other ethnic groups who chose a non-
White peer were more likely to say that they chose at random compared with using reasoning based
on race/ethnicity (p <.001), gender (p =.001), or personal characteristics (p =.01). Lastly, there were no
differences in reasoning used by Latino/Hispanic participants (see Table 9).

There was also a significant interaction among peer inclusion reasoning, gender, and peer inclusion
gender, F(3, 162) = 3.45, p =.02, g2 =.02. Male participants who chose a male peer to be in their group
were more likely to use reasoning based on personal characteristics than race/ethnicity (p =.03) or
gender (p =.01), and male participants who chose a female peer were more likely to use personal char-
acteristics compared with race/ethnicity (p =.03). They were also more likely to say that they chose at
random compared with using reasoning based on race/ethnicity (p =.004) or gender (p =.04). As for
female participants, those who chose a male peer were more likely to say that they chose at random
than to use reasoning based on race (p =.01) or gender (p =.04). Female participants who chose a
female peer were more likely to use reasoning based on gender than race/ethnicity (p =.001) or choos-
ing at random (p =.04) and were more likely to use personal characteristics reasoning than race/eth-
nicity reasoning (p =.02) (see Table 10).

Attribution of ability task

A logistic regression was used to evaluate Hypotheses 1 to 5 (see Table 11). The results, in line with
Hypothesis 5, showed that the odds of thinking a non-White peer would be best were higher for par-
ticipants with greater STEM connectedness (B = 0.75, OR = 2.11, p =.01).

However, contrary to Hypothesis 5, the odds of thinking a non-White peer would be best were
lower with greater reported positive student–STEM teacher relationships (B = � 0.88, OR = 0.42,
p =.05) and the odds of thinking that a female peer would be best were also lower with greater
reported positive student–STEM teacher relationships (B = � 0.96, OR = 0.38, p =.02) (see Table 12).

Attribution of ability reasoning

To examine Hypothesis 6, a 4 (Attribution of Ability Reasoning: gender, race/ethnicity, personal
Characteristics, or random) � 2 (Gender: female or male) � 4 (Race/Ethnicity: Black, Latino/Hispanic,
White, or other ethnic groups) � 2 (Attribution of Ability Race: non-White or White) � 2 (Attribution
of Ability Gender: female or male) ANCOVA with age as a covariate was used to determine differences
between participants’ reasoning as well as gender and racial/ethnic differences and differences based
on the peer who they thought would be best at completing the task. There was a main effect of attri-
bution of ability reasoning, F(3, 169) = 2.98, p =.05, g2 =.02. Overall, participants used more reasoning
based on personal characteristics than race/ethnicity (p <.001) or gender (p =.001) and choosing at ran-
dom than reasoning based on race/ethnicity (p =.01) or gender (p =.01). There was also an interaction
between attribution of ability reasoning and attribution of ability race, F(3, 162) = 4.30, p =.01, g2 =.03.
Participants who believed that a White peer would be best at completing the task used more reason-
ing based on personal characteristics than race/ethnicity (p <.001), gender (p <.001), or choosing at
random (p =.001). Participants who believed that a non-White peer would be best at completing
the task used more reasoning based on personal characteristics than race/ethnicity (p <.001) or gender
(p <.001) and also chose at random more than using reasoning based on race/ethnicity (p <.001) or
gender (p <.001) (see Table 13).

Differences between peer inclusion reasoning and attribution of ability reasoning

Finally, paired t tests were conducted for each type of reasoning to determine whether there were
differences between the two tasks: peer inclusion and attribution of ability. The t tests revealed that
there were differences in reasoning based on race/ethnicity (t = � 2.55, p =.01) and gender (t = � 3.86,
p <.001); participants used these two types of reasoning more in the peer inclusion task than in the
attribution of ability task.
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Table 9
Peer inclusion reasoning by participant race/ethnicity and peer inclusion task (race).

Overall
mean

Black Latino/Hispanic White Other ethnic groups

Non-White
peer

White peer Non-White
peer

White
peer

Non-White
peer

White
peer

Non-White
peer

White
peer

Race/Ethnicity reasoning .08 (.26) .12 (.31)a .12 (.33)b .30 (.44) .00 (.00) .01(.07)e,f .00 (.00)h .00 (.00)i .00 (.00)l

Gender reasoning .13 (.32) .13 (.31) .06 (.24)c .15 (.33) .00 (.00) .08 (.27)g .20 (.41) .12 (.33)j .33 (.50)l

Personal characteristics
reasoning

.33 (.46) .27 (.43)a .65 (.49)b,c,
d

.20 (.41) 1.0 (.00) .33 (.46)e .50 (.51) .12 (.33)k .33 (.50)

Chose at random reasoning .21 (.40) .19 (.40) .00 (.00)d .10 (.31) .00 (.00) .25 (.42)f,g .15 (.37)h .53 (.51)i,j,k .22 (.44)

Note. Same letters indicate significant differences between reasoning categories: a,b,h = p <.05, c,d,e,g,k,l = p <.01, f,i,j = p <.001. Standard deviations are in parentheses.
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Table 13
Attribution of ability reasoning by attribution of ability task (race).

Overall mean Non-White peer White peer

Race/Ethnicity reasoning .04 (.17) .02 (.11)a,b .07 (.24)e

Gender reasoning .06 (.22) .04 (.18)c,d .08 (.27)f

Personal characteristics reasoning .33 (.46) .29 (.44)a,c .41 (.49)e,f,g

Chose at random reasoning .19 (.39) .26 (.43)b,d .09 (.29)g

Note. The same letters indicate significant differences in reasoning categories. All pairwise comparisons were significant at
p <.001. Standard deviations are in parentheses.

Table 10
Peer inclusion reasoning by participant gender and peer inclusion task (gender).

Overall mean Female Male
Female peer Male peer Female peer Male peer

Race/Ethnicity reasoning .08 (.26) .08 (.26)a,b .06 (.25)d .00 (.00)f,g .10 (.29)i

Gender reasoning .13 (.32) .20 (.39)a,c .13 (.34)e .10 (.29)h .03 (.16)j

Personal characteristics reasoning .33 (.46) .36 (.48)b .19 (.40) .40 (.48)f .30 (.45)i,j

Chose at random reasoning .21 (.40) .15 (.36)c .41 (.49)d,e .22 (.41)g,h .23 (.42)

Note. The same letters indicate significant differences in reasoning categories: b,c,e,f,h,i = p <.05, d,g,j = p <.01, a = p <.001. Standard
deviations are in parentheses.

Table 11
Logistic regression for attribution of ability task: Race.

B SE Wald df Significance Exp(b)

Age 0.05 0.12 0.18 1 .67 1.05
Gender �0.23 0.31 0.59 1 .44 0.79
Black �0.04 0.47 0.01 1 .93 0.96
Latino/Hispanic �0.33 0.54 0.38 1 .54 0.72
White �0.03 0.46 0.004 1 .95 0.97
Support for positive interactions 0.31 0.25 1.54 1 .21 1.36
Quality of interactions �0.03 0.36 0.01 1 .95 0.98
Frequency of interactions 0.02 0.33 0.004 1 .95 1.02
Equal status �0.15 0.25 0.37 1 .54 0.86
Stereotyping �0.23 0.18 1.50 1 .22 0.80
Positive STEM teacher �0.88 0.44 3.98 1 .05 0.42
Equal STEM opportunities 0.29 0.35 0.71 1 .40 1.34
STEM connectedness 0.75 0.30 6.25 1 .01 2.11

Note. STEM, science, technology, engineering, and mathematics. Age: ages in years. Gender: 1 = male, 2 = female.

Table 12
Logistic regression for attribution of ability task: Gender.

B SE Wald df Significance Exp(b)

Age 0.04 0.11 0.15 1 .70 1.04
Gender 0.08 0.31 0.07 1 .79 1.09
Black �0.27 0.45 0.37 1 .54 0.76
Latino/Hispanic �1.04 0.59 3.13 1 .08 0.35
White �0.47 0.45 1.12 1 .29 0.62
Positive STEM teacher �0.96 0.41 5.43 1 .02 0.38
Equal STEM opportunities 0.58 0.34 2.90 1 .09 1.78
STEM connectedness �0.03 0.27 0.02 1 .90 0.97

Note. STEM, science, technology, engineering, and mathematics. Age: ages in years. Gender: 1 = male, 2 = female.

A. Joy, C.J. Mathews, J. Cerda-Smith et al. Journal of Experimental Child Psychology 226 (2023) 105573

14



A. Joy, C.J. Mathews, J. Cerda-Smith et al. Journal of Experimental Child Psychology 226 (2023) 105573
Discussion

This study assessed how aspects of school racial climate and STEM classroom climate were associ-
ated with adolescents’ peer inclusion and attribution of ability choices within the context of complet-
ing a STEM activity. Our results indicated that for the peer inclusion task, adolescents were more likely
to choose a non-White peer if they had lower perceptions of race-based stereotyping at school. In
addition, female participants were more likely to choose a female peer as compared with male partic-
ipants. For the attribution of ability task, participants were more likely to choose a non-White peer if
they had greater STEM connectedness. Intriguingly, for the attribution of ability task, participants who
perceived that they had more positive relationships with their STEM teachers also tended to think that
a White peer and a male peer had the best STEM ability. These findings provide new insights into fac-
tors that shape adolescent peer inclusion and ability attribution decisions in STEM contexts. By
demonstrating that adolescent perceptions of school racial climate and STEM classroom climate are
related to their peer inclusion and attribution of ability decisions in STEM settings, we seek to inform
educational strategies that foster inclusive STEM environments for youths.
School racial climate and STEM classroom climate

Age was negatively correlated with all the school racial climate variables except stereotyping,
which had a positive association. Because this study was not longitudinal, we cannot make claims
based on change in school racial climate over time; however, based on these correlations, it seems that
older adolescents have more negative perceptions of their school’s racial climate than younger adoles-
cents, which aligns with past research (Ding & Hall, 2007). Adolescents may becomemore aware of the
discriminatory acts of students and teachers the longer they are at their school. More research is
needed that further examines the differences in school experiences between older and younger stu-
dents and to examine whether these differences reflect a decline in school racial climate for older ado-
lescents or whether they reflect an increase in awareness of the problems in school racial climate.

The results from the ANCOVA indicated that there were no significant gender or racial/ethnic dif-
ferences for the STEM classroom climate measure; however, there were significant racial differences
for all the school racial climate measures except stereotyping. We found that Black students perceived
less support for positive interactions, quality of interactions, frequency of interactions, and equal sta-
tus subscales than White students. In addition, Latino/Hispanic students perceived less support for
positive interracial interactions than White students, and students from the other ethnic groups per-
ceived more quality of interactions and equal status than Black students. This supports past work
showing that White students tend to have more positive perceptions of their school’s racial climate
compared with Black and Latino/Hispanic students (Voight et al., 2015; Watkins & Aber, 2009). Black
and Latino/Hispanic students are more likely to experience discrimination from both peers and teach-
ers, which contributes to their more negative perceptions of their school (Benner & Graham, 2013;
Sellers et al., 2006; Voight et al., 2015; Watkins & Aber, 2009). Given the small sample sizes of the sub-
groups within this other ethnic groups category, we were unable to compare differences among Asian/
Asian American, American Indian/Native American, Native Hawaiian/Pacific Islander, Arab/Arab Amer-
ican, and biracial students. However, future research with more diverse samples should further inves-
tigate these racial/ethnic groups’ perceptions of their STEM classroom climate given that many of
these groups are also underrepresented in STEM and this might not be a homogeneous group. To
ensure that all students feel welcomed and safe in their school, all individuals in the school environ-
ment need to collaborate to create norms that foster inclusion and positive intergroup contact.
Peer inclusion

Our results from the logistic regressions indicated that there were racial/ethnic and gender differ-
ences in the peer inclusion task. Ingroup preferences likely affected participants’ choices on the peer
inclusion task; in line with our first and second hypotheses, Latino/Hispanic participants were more
likely than non-Latino/Hispanic participants to choose a non-White peer, and female participants
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were more likely than male participants to choose a female peer. Past research has shown that Latino/
Hispanic students and girls often feel that they do not belong in STEM spaces (Johnson, 2012;
Rodriguez & Blaney, 2021; Settles et al., 2006). Perhaps due to their own experiences of marginaliza-
tion, they may wish to work with someone they perceive as having similar experiences as their own in
order to support their sense of belonging.

Our results from the logistic regression, which partially supported our fourth hypothesis, indicated
that if participants felt that the students and teachers held negative racial/ethnic stereotypes, they
were less likely to choose a non-White peer. The stereotyping items included in this study did not
specify which racial/ethnic groups these negative stereotypes targeted. Perhaps when adolescents
perceive that their school upholds stereotypes that favor White students, they may be more likely
to stick with this status quo by choosing to interact with White students rather than students of other
racial/ethnic backgrounds.

Although research from Crystal et al. (2008) and Rivas-Drake et al. (2019) demonstrated the impor-
tance of intergroup contact for racial/ethnic peer inclusion, and contrary to our fourth hypothesis, our
intergroup contact measures (school racial climate subscales: support for positive interactions, quality
of interactions, and frequency of interactions) were not significantly related to choosing a non-White
peer. Our measures for school racial climate may better capture perceptions of intergroup contact at
the school level, which might not translate to actual intergroup preferences within STEM contexts.
Research is needed to investigate whether perceptions of support for intergroup interactions on a
broader school level can trickle down to foster equitable peer inclusion choices in STEM contexts.

Peer inclusion reasoning

Contrary to our sixth hypothesis, for inclusion reasoning, Black participants, regardless of whether
they chose to include a White or non-White peer, relied heavily on personal characteristics. Many par-
ticipants chose a peer because they thought that peer would help the group the most. For example,
one participant stated that he/she chose a peer because he/she thought that peer would ‘‘help the
group get a good grade by putting in her thoughts of the project.” This may reflect Black participants
desire to ensure that the group functions effectively given that they were invested in selecting a peer
who had the characteristics that would benefit the group. Black participants who chose a White peer
often gave reasons such as ‘‘he looks smart,” which may reflect some internalized stereotypes about
White students.

White participants were more likely to indicate that they were choosing at random when they
chose a White peer and referenced personal characteristics for the choice of a non-White peer. It is
interesting that White participants indicated that their choice was at random when they selected a
White peer for inclusion. The majority of White participants did not select to include a White peer,
but for those who did it is possible that this may in fact reflect an ingroup preference even though par-
ticipants indicated that they were making a random selection. In addition, social desirability may have
played a role in White participants’ reasoning for choosing non-White peers because choosing peers
based on personal characteristics or randomly may seem more socially appropriate than saying their
reasoning was based on race/ethnicity (Norton et al., 2006).

Furthermore, there were no differences in reasoning used by Latino/Hispanic participants, but
those from other ethnic groups used gender reasoning more than race when selecting a White peer
and indicated that their choice was random when selecting a non-White peer. The gender-based rea-
soning may simply reflect that they were attending to multiple dimensions of the targets’ social iden-
tities when making their inclusion choice. They had an equal number of male and female White and
non-White targets who they could select, so gender and racial group were not confounded. Further
research should explore how adolescents consider intersectionality when making inclusion decisions.

In terms of inclusion reasoning related to the gender of the target and participant, male partici-
pants generally focused on personal characteristics when making their inclusion decision. Fully
65 % of male participants selected a male peer to include, and some explained that they chose the peer
‘‘because I think we can be very good friends” or ‘‘because he looks cool.” This attention to personal
characteristics may in fact reflect some ingroup preference as well. For female participants, 80 %
selected to include a female peer and they were more likely to use reasoning based on gender to sup-
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port this decision. Many female participants explained that they chose a female peer because they
‘‘worked better with females” or ‘‘felt more comfortable working with people of the same gender.”
Therefore, girls may prefer to work with other girls because they may have similar experiences that
they can relate to, especially in STEM-related activities where girls might not feel welcomed
(Dasgupta et al., 2015; Dasgupta & Stout, 2014). For the minority of female participants who did select
a male peer, however, they indicated that they made this choice at random.

Attribution of ability

Contrary to Hypotheses 1 to 3, there were no racial/ethnic or gender differences in the attribution
of ability task and there were also no age differences found for the race-based or gender-based anal-
ysis on either the peer inclusion task or attribution of ability task. This finding somewhat differs from
prior research, which has documented that younger adolescents make more negative attributions
about others’ intentions than older adolescents (Killen, Clark Kelly, Richardson, & Jampol, 2010) and
younger children are less likely to make equitable STEM inclusion choices (Mulvey & Irvin, 2018).
However, these past studies looked only at interracial interactions or gender exclusion, whereas our
study focused on both gender and racial/ethnic peer inclusion specifically in STEM contexts. In addi-
tion, this prior work focused on attributions of intentions (Killen, Clark Kelly, Richardson, & Jampol,
2010), whereas we focused on attributions of ability. It may be that adolescents show less develop-
mental change in their perceptions of others’ abilities (where they may have ample sources of refer-
ence such as performance in class) than in their attributions of intentions, which may rely more on
mental-state reasoning processes, such as theory of mind, that continue to develop across adolescence
(Bosco et al., 2014; Devine & Hughes, 2013; Dumontheil et al., 2010).

This study extends prior research that demonstrates the importance of general school climate for
social inclusion and positive intergroup attitudes (Beld et al., 2019; McGuire et al., 2015) by showing
that STEM class climate can also relate to adolescents’ perceptions of their peers. Our findings, in line
with our fifth hypothesis, indicated that participants who tended to find their STEM classes interesting
and enjoyable, were more likely to believe that a non-White peer would be best at completing the pro-
ject. Our sample was mostly made of URM students and girls, which are the groups that encounter
negative STEM stereotypes (Chen, 2013; Gaertner & McLaughlin, 1983; Kurtz-Costes et al., 2014).
However, if URM students and girls feel that they can participate in STEM and find it enjoyable, they
might not endorse stereotypes that depict their groups as less competent in STEM and thus would be
more likely to believe that other URM students are capable of succeeding in STEM.

Unexpectedly and inconsistent with our fifth hypothesis, we found that participants who had more
positive relationships with their STEM teachers were less likely to think that a non-White peer or
female peer would be best at completing the project. From past research, we know that if norms of
diversity and inclusion are not explicit, teachers’ relationships with students can have negative effects
on students’ outgroup attitudes (Geerlings et al., 2019). It is possible that the teachers in participants’
schools might not explicitly express support for inclusion or may condone stereotypical beliefs about
girls and URM students, which may influence students’ peer ability attributions within STEM class-
rooms. In our study, students perceived more frequent and quality interracial interactions at school
than support for positive interracial interactions by teachers and administrators. Therefore, although
students may feel close to their teachers, if their teachers lack a commitment to prosocial norms, then
this can be reflected in their students’ attribution of ability decisions. Therefore, teachers may want to
be more explicit about their support for diversity and inclusion within STEM classrooms because this
may reinforce to students that their peers from different ethnic and gender backgrounds are capable of
doing well in STEM. This finding indicates that future research should examine STEM teachers’ stereo-
typical STEM beliefs more closely to better understand how this student–teacher relationship trans-
lates to adolescents’ perceptions of their peers’ abilities.

Attribution of ability reasoning

In line with our sixth hypothesis, for reasoning related to attribution of ability, participants gener-
ally used reasoning based on personal characteristics, such as ‘‘he looks like a hard worker” or ‘‘they
17
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look like they know a lot about technology and mechanics,” with some also indicating that they made
a random selection. For both participants who selected a White peer and those who selected a
non-White peer, personal characteristics reasoning featured prominently, but those who selected a
non-White peer also used more references to a random selection than to race/ethnicity or gender.
Interestingly, there were no significant differences in reasoning based on whether participants
selected a male or female peer, nor were there differences based on participant race/ethnicity or gen-
der. Thus, attributions generally seemed to be driven by assumptions about personal characteristics.
These assumptions, however, may be rooted in stereotypes (Elenbaas & Killen, 2016; Rutland et al.,
2007). Although participants might not explicitly state that their reasoning is based on gender or
race/ethnicity, their implicit stereotypic expectations of certain gender or race/ethnic groups may
influence their personal characteristics reasoning. For example, one of our participants explicitly sta-
ted that he/she thought that a White male peer would be best at the task ‘‘because the majority of the
engineers I’ve met are white and male”; therefore, others’ beliefs that aWhite male peer would be best
based on personal characteristics, such as ‘‘he looks smart and creative” and ‘‘he looks like he knows
more about robots,” may be influenced by the stereotypical representation of STEM professionals.
Limitations

This study expands our understanding of school climate and peer inclusion and attributions; how-
ever, it is not without limitations. First, causal claims cannot be made due to the use of cross-sectional
data. Our data were also collected during the COVID-19 pandemic, which forced the students to par-
ticipate in school in different formats (online or a hybrid form). This atypical form of schooling may
have affected participants’ perceptions of their school racial climate and STEM classroom climate.
Lastly, our peer inclusion and attribution of ability task only gave participants drawings of racially/
ethnically and gender diverse students with no other information about the students or the other
hypothetical group members in the vignette; thus, participants may have made their choices based
on social desirability. The current sociopolitical context may have made participants feel that choosing
White or male peers may be viewed more poorly, which could have influenced them to answer more
equitably. Future studies should explore adolescents’ peer inclusion and attribution decisions given
different contexts such as different racial/ethnic and gender compositions of the project group or pro-
viding more information about the potential students they could pick. In addition, studies with larger
sample sizes should consider looking at peer inclusion and attribution of ability decisions based on
more specific cross-race and same-race analyses. Lastly, this study did not have a comparison group
to evaluate whether students would have different peer inclusion or attribution of ability decisions
in STEM or non-STEM environments. It is possible that these results could look different across differ-
ent contexts.
Conclusion

In support of the social reasoning developmental perspective (Rutland et al., 2010), this study
demonstrated the complexities of adolescents’ peer inclusion decisions as well as their beliefs about
their peers’ abilities. These findings suggest that schools should focus on creating better school and
STEM classroom climates as a way to promote racial and gender diverse interactions in STEM specific
activities. Many girls and URM students do not feel that they belong in STEM domains (O’Brien et al.,
2020; Rodriguez & Blaney, 2021); however, increasing positive STEM classroom climates may indicate
to these groups of students that they are welcomed and can succeed in STEM contexts.
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