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Abstract

This study examines the associations among cross-linguistic

social ties, individual-level social network and demographic

characteristics, and academic and social-emotional out-

comes in a sample of third to eighth grade Latine and Black

youth attending urban afterschool programs. Guided by

social capital and social learning perspectives, this study is

one of the first to explore the associations of social ties

among Spanish-speaking bilingual youth and native English-

speakers in the afterschool setting. We found that youth

who have more ties in the classroom social network have

more cross-linguistic connections than would be expected

given the afterschool classroom composition. Moreover,

having more cross-linguistic ties at the start of the year was

associated with higher academic and social self-concept in

the spring, adjusting for baseline skills and other covari-

ates. These findings suggest that cross-linguistic ties in

the afterschool setting may contribute to positive social

and developmental outcomes in late childhood and early

adolescence.
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1 INTRODUCTION

In late childhood and early adolescence (approximately ages 8–15), peers become increasingly salient (Crosnoe,

2000; Prinstein & Dodge, 2008), serve as critical sources of social support (Steinberg, 2008), and influence aca-

demic and social-emotional development (Brechwald & Prinstein, 2011). Because youth become sensitive reporters

of their own and others’ social ties during this developmental period (Gest et al., 2001), social network analy-

sis is an appropriate methodological approach to understand relationships in context (Cairns et al., 1995) and the

social capital that exists therein (Lin, 1999). A growing body of work specifically investigates “peer social capital”

among young people (e.g., Ream & Rumberger, 2008) in education contexts (Coleman, 1988; Dika & Singh, 2002).

Peers are more abundant and available than adults to support the development of school-related skills (e.g., Carhill-

Poza, 2015); thus, it is critical to study peer-to-peer connections, which allow for the exposure and exchange of

information about norms and academic content (Stanton-Salazar, 2004) and opportunities to practice social and

academic skills (van Lier, 2002). Viewed through this social capital lens, peers are valuable resources (Cappella

& Hwang, 2015) that influence not only academic outcomes, but social-emotional outcomes as well (Jørgensen,

2017).

In this study, we integrate the concepts of bonding and bridging capital from the social capital literature (e.g., Put-

nam, 2000) with the ideas of homophily and heterophily from the social network literature (e.g., McPherson et al.,

2001) to explore the social connections among bilingual and native-English speaking youth in urban afterschool

programs. In late childhood and early adolescence, youth tend to form connections with others who share similar

demographic attributes—this phenomenon is called homophily (McPherson et al., 2001). For example, social develop-

ment scholars have studied the prevalence and nature of children’s preferences for same-sex peers (e.g., Lee et al.,

2007; Neal, 2010) and within-group social ties by racial/ethnic identity (e.g., Cappella et al., 2017; Graham et al.,

2014; Shrum et al., 1988). From these connections with homogeneous peers, bonding capital arises as youth expe-

rience shared understanding, reinforced identities, and social support (Kiang & Fuligni, 2009). Heterophily, or social

ties among youth with different demographic characteristics, is linked to bridging capital; these relationships with

dissimilar peers lead to the sharing of diverse knowledge, new skills, and different perspectives (Putnam, 2000).

Prior research (e.g., McGlothlin & Killen, 2010; Pettigrew & Tropp, 2006) sheds light on the benefit of these connec-

tions between dissimilar peers (i.e., heterophilous ties), which give rise to a more integrated, inclusive, and accepting

network.

A small body of work in the United States has recently examined social ties in educational settings among native

English-speakers and their bilingual or English learner (EL) peers (e.g., Johnson et al., 2019; Kibler et al., 2019). It

is timely to study linguistic connections as over 12 million children in the United States are bilingual and speak a

language other than English at home (Annie E. Casey Foundation, 2018) and a subset of five million students are

identified as English learners in the process of learning English language skills to succeed academically without spe-

cialized support (NASEM: National Academies of Sciences, Engineering, & Medicine, 2017; NCES: National Cen-

ter for Education Statistics, 2020). In the United States, the vast majority of youth who are bilingual or English

learners are Spanish-speakers (Gándara & Escamilla, 2017). In this study, our use of the term bilingual broadly

includes English learners as well as youth who are proficient in English to describe youth who speak two lan-

guages across home and learning contexts, do not use English as their home language, and/or need specialized lan-

guage support. Although youth tend toward homophily (Shrum et al., 1988), cross-race ties, for example, are asso-

ciated with decreased intergroup bias (McGlothlin & Killen, 2010), increased academic and social competence (Pet-

tigrew & Tropp, 2006), and positive social adjustment (Kawabata & Crick, 2008, 2011). However, the extent to

which linguistic homophily manifests among bilingual and native-English speakers in the elementary and middle

grades and the potential academic and psychosocial benefits of cross-linguistic ties, specifically, are not yet well-

understood; thus, there is a need for social development scholars to further study the phenomenon of linguistic

homophily.
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1.1 Social ties in the afterschool setting

Acknowledging the social development tradition of studying development in context (e.g., Bronfenbrenner & Morris,

2006), the majority of the peer relations literature focuses on day school – the primary setting where youth learn

and socialize (Seidman & Cappella, 2017). However, the afterschool setting is emerging as an important developmen-

tal space, especially in the elementary and middle grades, to study peer relationships and social-emotional and aca-

demic outcomes. In the United States, one in four families with school-aged children enroll in publicly-funded after-

school programs (Afterschool Alliance, 2014; McCombs et al., 2017). Afterschool programs provide a safe space for

positive youth development and social-emotional competence alongside academic enrichment (Catalano et al., 2004).

Challenges also exist as afterschool programs are expected to provide enrichment with limited time, resources, and

younger staff with less professional experience in comparison to day school (Larson & Walker, 2010; Vandell et al.,

2016). However, because afterschool staff are likely to come from the same communities as the youth and be attuned

and responsive to youth needs (Hwang et al., 2020), staff may be better able to integrate youth across diverse aca-

demic and language skills in afterschool activities, avoiding the segregation common in day schools (Maxwell-Jolly,

2011). Thus, afterschool programs demonstrate the promise of being a unique, safe space for youth to cultivate con-

nections with peers, both similar or dissimilar, and develop a holistic set of skills.

Urban ASPs have high enrollment of low-income, racial/ethnic minority, and also bilingual youth (Afterschool

Alliance, 2014), who face disproportionate school-related difficulties and yet contribute assets to the educational

context. Bilingual youth in the U.S. are often racial/ethnic minorities and thus face the same challenges experienced

by racial/ethnic minorities: compared to native English-speakers, they are more likely to reside in low-income neigh-

borhoods (Kieffer, 2008), attend low-resourced schools (NASEM, 2017), and experience poor academic and social-

emotional outcomes (Evans & Kim, 2013). Bilingual youth simultaneously navigate additional challenges due to com-

munication barriers and linguistic stigma (Short & Fitzsimmons, 2007), alongside underperformance in reading and

mathematics (Kieffer & Thompson, 2018). Given these difficulties, access to social ties with linguistically dissimilar

peers, in which new academic and social skills are practiced and reinforced (Milroy & Milroy, 1985), may serve as a

critical support for bilingual youth. Additionally, bilingual learners demonstrate strengths as they contribute diverse

experiences, new perspectives, and cultural assets (Garcia & Kleifgen, 2018) and provide models for executive func-

tioning (Poarch & Bialystok, 2015) for their native English-speaking peers. Additionally, it is advantageous for native

English-speakers to interact with linguistically diverse peers, as increased perspective taking and exposure to diver-

sity may lead to improved social skills and decreased problem behaviors (Gottfried, 2014). There is a gap in the lit-

erature regarding cross-linguistic ties in afterschool settings. Therefore, this study focuses on the afterschool setting

to explore the associations of cross-linguistic ties with individual-level predictors and academic and social-emotional

outcomes among urban youth at the transition to adolescence.

1.2 Associated predictors and outcomes of cross-linguistic ties

Little is known about the characteristics associated with the extent one forms social ties with linguistically similar

or dissimilar peers. There is evidence that both bilingual youth and native English-speakers tend toward linguistic

homophily (Aboud & Sankar, 2007). For example, in a sample of emergent bilingual adolescents, only nine percent had

ties with native English-speakers (Carhill-Poza, 2015). As identity formation is a key goal during adolescence (Erik-

son, 1968), spending time with similar peers with shared cultures may enable them to deepen their sense of self or

feel a sense of comfort. In a study examining English learners and their peers in middle school classrooms, Johnson

and colleagues (2019) found that the number of bridging friendships (e.g., tie between an EL and non-EL) and bonding

friendships (e.g., tie between two ELs) varied by EL status: at both the start and end of the school year, ELs had more

bridging friendships than bonding friendships, while non-ELs hadmore bonding friendships than bridging friendships.
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However, this difference in the number of bridging and bonding ties by EL status may be an artifact of having fewer

ELs in the classroom. Thus, research accounting for the opportunity of cross-linguistic ties is needed. Building upon this

and accounting for the composition of linguistic diversity in afterschool classrooms, our first research aim (RA1) explores

whether and inwhat direction bilingual status (i.e., whether a student is bilingual or a native-English speaker) is associatedwith

linguistic homophily.

Guided by Lin’s (1999) network theory of social capital, one’s position within the network may provide differential

access to bonding and bridging capital. We explore whether an individual’s degree centrality, one approach of mea-

suring network position, may be associated with linguistic homophily. Degree centrality (Freeman, 1979) assesses the

number of ties for each youth; this can also be referred to as ego network size (e.g., Neal, 2010). As degree centrality

increases, individuals are connected to more peers and resources, and thus have access to greater social capital (Bell

& Kornbluh, 2019; Laser & Leibowitz, 2009). Having higher degree centrality has been associated with both higher

prosocial behavior and relational aggression (van den Bos et al., 2018). Thus, some youth may be prosocial and skilled

at forging ties, including with those who are linguistically dissimilar; others may have many ties, but ignore or bully

some youth in the network. During late childhood and early adolescence, relatedness—or connection with others—is

considered a basic need (Deci & Ryan, 1987). Youth may satisfy this need by seeking support from similar peers, thus

tending towards bonding capital or linguistic homophily, as a source of trust, group solidarity, and emotional support

(Lin, 1999). Alternatively, as youth have more social ties, they may be drawn to peers who are different from them

and/or have complementary skills and perspectives; this leads to the cultivation of bridging capital via cross-linguistic

connections. Therefore, our second research aim (RA2) tests whether and in what direction degree centrality is associated

with linguistic homophily.

Priorwork has provided apreliminary understanding of the psychosocial benefits of cross-group, rather than same-

group, connections; however, much of this research focuses on race/ethnicity with little focus on language and cross-

linguistic ties. Empirical studies examining cross-ethnic ties in late childhood and early adolescence find that diverse

connections are associatedwith increased social competence, peer support, popularity and prosocial skills (e.g., Kawa-

bata & Crick, 2011; Lease & Blake, 2005). One study, adjusting for the ethnic composition of the classroom, analyzed

the peer-nominated friendships of fourth graders in midwestern public schools and reported that having more cross-

ethnic tieswas associatedwith greater leadership and peer inclusivity/belonging (Kawabata&Crick, 2008). Generally,

the literature on same- and cross-ethnic connections assesses ties between white students and their ethnic minority

peers (typically Black and Latine youth); however, an exception is a study byGrahamand colleagues (2014). Using peer

nomination techniques and structural equationmodeling to understand the connections between Latine and African-

American sixth graders, they found that youthwithmore cross-ethnic friendships had greater feelings of school safety

and lower peer victimization. Our study builds upon this work and explicitly focuses on cross-linguistic ties among

Black andLatine youth in theunderstudied context of afterschool. Theory suggests that interactionswith andobserva-

tion of peers facilitate and reinforce new social skills (Bandura, 1977). Interactions with linguistically dissimilar peers

may foster feelings of tolerance and cooperation (Goza & Ryabov, 2009), which can promote social skill development

(Callahan, 2005), positive academic attitudes (Berndt, 1999), and positive self-perceptions (academic, social). In this

study, our third research aim (RA3) examines the magnitude and direction of the associations between linguistic homophily

and psychosocial outcomes (i.e., academic self-concept and social self-concept).

Theoretical perspectives and empirical evidence suggest that cross-linguistic ties are associated with positive aca-

demic outcomes. Expanding networks so they aremore linguistically diverse likely increases resources and social capi-

tal andyields academicbenefits for bilingual youthandpeers alike (Haneda&Wells, 2008).According to sociolinguistic

theory, interactions between bilingual youth and native English-speakers providemodels for learning language, which

then supports academic outcomes (van Lier, 2002). These findings are corroborated by a handful of other studies high-

lighting the benefit of linguistically diverse relationships, evidenced by associations with higher language skills and

achievement test outcomes (Calderón et al., 2011; Wiklund, 2002). Our fourth and final research aim (RA4) examines

the magnitude and direction of the association between linguistic homophily and academic outcomes, specifically oral reading

fluency.
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1.3 Current study

Afterschool programs (ASPs) have a unique opportunity to facilitate social and academic peer interactions across

diverse language backgrounds (Durlak et al., 2010). Although interpersonal interactions are considered to be impor-

tant aspects of afterschool quality, peer relationships—particularly among linguistically and ethnically diverse youth—

are not well understood in the afterschool context. In response, this study is the first to explore cross-linguistic ties in

the novel context of afterschool programs among Spanish-speaking bilingual youth and native English-speakers dur-

ing the critical development period of late childhood and early adolescence via four research aims. First, we explore

whether and in what direction bilingual status was associated with linguistic homophily at the start of the school year

(RA1). Second, we test whether and in what direction degree centrality was associated with linguistic homophily at

the start of the school year (RA2). Third, we seek to understand the associations between fall linguistic homophily and

spring academic and social self-concept, adjusting for baseline skills and other covariates (RA3). Lastly, we examine the

magnitude and direction of the association between fall linguistic homophily and spring reading skills, adjusting for

baseline skills and other covariates (RA4).

2 METHOD

2.1 Setting and context

Data were derived from a larger research-practice partnership with a multi-service community-based organization

(CBO). The study focused on five school-based afterschool programs that were representative of the broader set of

programs administered by the CBO in one metropolitan area in the northeast United States. All invited programs

agreed to participate in this research study. Participants in these sitesmirrored the demographic characteristics of the

broader sample of afterschool youth served by the CBO. Youth attended the ASPs for approximately three hours each

day throughout the school year. At each site, youth participated in several academic, social-emotional, and athletic

activities each day. For this study, we focused on one classroom activity that had an academic emphasis (e.g., STEM,

literacy), during which the same group of youth and afterschool staff met two ormore times eachweek.

2.2 Participants

The afterschool sites served low-income, predominately ethnicminority youth; nearly all youth (90%)were eligible for

free/reduced lunch. The analytic sample was derived from a broader dataset and participants were included if three

criteriaweremet. First, only Latine (75.1%) or Black (21.4%) youthwere included in these analyses; the small subset of

youth (3.5%)who identified as beingwhite, multi-racial, or Asianwere excluded. Second, 36.0%of the full samplewere

identified as being bilingual (details on how studentswere identified follow in theMeasures section). The vastmajority

of bilingual youth were Spanish-speaking; the two percent of bilingual youth who were non-Spanish speaking (e.g.,

French, Mandinka) were excluded as they did not have peers who spoke their primary language in their afterschool

classroom. Lastly, classes were only included in the analytic sample if they met minimum criteria for diverse student

composition (more thanoneSpanish-speakingbilingual youthandmore thanoneBlacknativeEnglish-speakingyouth).

This study’s analytic sample included285 third to eighth gradeyouth from15groups in fiveASPs.Nearly two-thirds

of the sample (64.6%) were in elementary school (10 groups) and the remainder (35.4%) weremiddle school students;

ages ranged from seven to fourteen (M=9.8 years, SD=1.7) years old. Themajority of the samplewere Latine (81.8%)

and the remainder were Black. Approximately half of the sample (44.9%) were girls and 38.6%were Spanish-speaking

bilingual youth. Parental consent and youth assentwere obtained from75%of the youth thatmet the inclusion criteria



6 HWANG ET AL.

(n=214); theseyouthwere considered tobeprimaryparticipants andeligible to complete the study’s assessments and

surveys. The remaining youth fromwhomwe did not obtain consent/assent were secondary participants; these youth

did not complete surveys or assessments. However, the names of secondary participants were included on the social

network survey and the primary participants in their class reported their perceptions of who hung out with whom for

each student. Therefore, data about the whole classroom network were obtained, although only primary participants

served as reporters. Administrative data were available for all youth in the sample.

2.3 Procedures

Research assistants administered all surveys and assessments in the fall and spring of one academic year. Youth com-

pleted surveys via paper and pencil with the exception of the social network surveys, which were administered on

electronic tablets. Data collection occurred during the afterschool activity of interest or at another time preferred

by the afterschool staff (e.g., homework or snack time). Parental consents and paper-pencil surveys were available in

English and Spanish.* Bilingual researchers provided direct support to Spanish-speaking students during data collec-

tion. At each data collection timepoint, youth spent nomore than 30minutes completing surveys and assessments and

received a small prize (e.g., pencil, eraser). The five participating sites each received an incentive of $400 for time spent

on research activities. All activities were conducted in accordance with protocols approved by the university institu-

tional review board. The majority of the measures were collected from all youth who joined the study; however, the

assessment of reading skills (oral reading fluency) was collected from a stratified random subsample of primary par-

ticipants to minimize data collection interruptions. Given the smaller number of middle school sites, all participating

middle school youth were included in the subsample. In each elementary afterschool group, youth were blocked by

gender and eight students (approximately one-third) were randomly selected for the subsample; bilingual youth were

oversampled (all bilingual youth were selected into the subsample if there were four or fewer in the class).

2.4 Measures

Youth demographic information and administrative datawere collected at the start of the school year. The assessment

of reading skills, youth self-reports, and social network surveys were completed in the fall and spring of one academic

year.

2.4.1 Bilingual status

In this study,weuse the termbilingual to describe youth that required specialized language support to fully participate

in academic settings and/or indicated that Spanish was their primary language. Youth were categorized as bilingual if

at least oneof the following criteriaweremet: (1) afterschool staff reported that the youthneeded additional language

support to fully participate in activities; (2) administrative data indicated that the youthwas LimitedEnglishProficient;

(3) administrative data indicated the youth’s primary language was Spanish; and (4) youth reported that the main lan-

guage they used to speak in school was Spanish. A total of 110 youth were classified as bilingual. Of these, 35 youth

met criteria 1 and/or 2 and may be considered English learners; for our purposes, they are not treated separately, but

considered as part of the broader bilingual group. An additional 75 youth met criteria 3 and/or 4 and are considered

bilingual because they use Spanish as their primary language, but cannot necessarily be considered English learners.

Thus, the variable bilingual status is dichotomous: “bilingual” (1) captures both the subset of English learners and other

bilingual youth, whereas native-English speakers (0) serve as the contrast.
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2.4.2 Social network measures

In the fall, youth completed a social network survey where they reported on their own connections with peers in the

focal afterschool group and also for every other peer in their group via a cognitive social structures approach (CSS:

Krackhardt, 1987; Neal, 2008). Specifically, youth were asked to select the names of other peers they “hang out with

often,” yielding an understanding of the presence or absence of a social tie (i.e., edge) between each dyad in the group

according to each reporter. Following the procedures of earlier studies (Cappella & Neal, 2012; Neal, 2008) and prior

workwith this population (Cappella et al., 2018), individual peer-reported social networks were: (1) aggregated to the

group-level, which sums the number of respondents that stated that a pair of youth hang out with each other often

(Krackhardt, 1987); (2) symmetrized to report the average value of the tie from youth A to B and youth B to A; and

(3) binarized using a binomial test, which determined whether a tie was present beyond random chance accounting

for the number of respondents, youth in the classroom, relational ties reported, and possible classroom ties (see Neal,

2008 for additional details). All analyses were conducted on these cleaned, symmetric classroom adjacencymatrices.

Linguistic homophily

Using these social network data and guided by previous work (McCormick et al., 2015; Neal, 2010), we calculated a

linguistic homophily score for each individual as:

∑
Same bilingual status tiesij∕

∑
Tiesij

∑
Same bilingual status peers in classroomij∕(Class Sizej − 1

(1)

The numerator of equation 1 captures the proportion of network ties for youth i in classroom j that have the same

bilingual status (i.e., bilingual or native English-speaker). The denominator of equation 1 captures the total number of

youth in the classroom with the same bilingual status as youth i divided by the class size minus 1 to adjust for youth

i, which accounts for the opportunity structure of the class (i.e., the opportunity for cross-linguistic ties based on the

proportionof bilingual youth in the class). The ratio of thenumerator anddenominator yields auniquehomophily score

for each student. This approach applies Freeman’s measure of segregation (1977) calculated at the network-level to

the individual-level (Neal, 2010). Aligned with prior work (i.e., McCormick et al., 2015), homophily scores were cen-

tered by subtracting 1 to aid interpretability. A negative score (i.e., ranging from −1 to 0) indicates that the child is

less homophilous than expected, or in other wordsmore heterophilous (e.g., a bilingual youth hasmore native English-

speaker ties), when accounting for the proportion of bilingual youth in the afterschool group. A score of zero indicates

that the student has the expected proportion of linguistically similar ties. A score greater than zero and possibly rang-

ing to infinity (there was an upper bound of 3.25 in this sample) demonstrates that the student is more homophilous

than expected (e.g., a bilingual individual has more bilingual ties) given the composition of the classroom (McCormick

et al., 2015).

Degree centrality

Normed degree centrality (Freeman, 1979) assessed the number of ties for each youth in the afterschool group divided

by the total number of possible ties; this was calculated using UCINET 6 (Borgatti et al., 2002). Degree centrality cap-

tures youth’s peer connectedness and is comparable across youth in different classrooms as it is expressed as a pro-

portion.

2.4.3 Outcomes

We used Harter’s (2012) Self-Perception Profile for Children (SPPC), a validated tool used that captures self-concept

from a multidimensional perspective, to measure academic and social self-concept. Both the academic and social
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self-concept subscales demonstrated reliability when used in afterschool settings (e.g., Crimarco et al., 2018) andwith

Black (e.g., Stewart et al., 2009) and Latine (e.g., Erkut et al., 2000) youth. The six items on the academic self-concept

measured youth perceptions of their own academic ability. Youth read two opposite statements (e.g., “some kids do

verywell at their classwork BUT other kids don’t do verywell at their classwork”), selected the statement thatwas the

“most like them,” anddeterminedwhether the selected statementwas “really true” or “sort of true.” Responses to each

itemwere on a four-point scale. Internal consistency reliability in our sample for the spring was adequate (α= .70).

Social self-concept was measured via the social competence subscale from the SPPC (Harter, 2012). These six items

(α = .65) assessed youth perceptions of their own social skills (e.g., “some kids find it hard to make friends BUT other

kids find it’s pretty easy tomake friends”).

Reading skillsweremeasuredwith easyCBM (Alonzo et al., 2006), a reliable curriculum-basedmeasure of oral read-

ing fluency associated with reading comprehension, academic achievement, and standardized tests (Reschly et al.,

2009; Yeo, 2010). This assessment was administered individually for youth in the subsample. We selected this com-

monly used measure for progress monitoring (Lai et al., 2013) as it quick and easy to administer, thereby minimizing

the burden for both youth and staff. Youth read three leveled reading passages aloud for one minute each, while a

trained assessor from the research team tracked errors to calculate the total number of correctwords read perminute

(Alonzo & Tindal, 2009). Scores on the three probes demonstrated high reliabiltiy (α = .97). Analyses used the mean

score across the three probes.

2.4.4 Covariates

Baseline levels of the outcomes were collected in the fall and included as covariates when testing research aims 3 and

4 (fall reliabilities: oral reading fluency α = .97, academic self-concept α = .69, and social self-concept α = .63). Addi-

tionally, youth covariates included demographic characteristics reported by the youth and/or provided by the CBO’s

administrative data. Ethnicity identified whether the youth was Black (1) or Latine (0). Gender was dummy coded as

female (1) and male (0). School grade span differentiated between middle (1) and elementary (0) school to account

for developmental differences by grade or structural differences by school type. Lastly, whether youth completed the

social network survey in the fall (“survey respondent”: yes= 1, no= 0) was a covariate. The social network survey was

only offered to youth from whom the study team obtained child assent and parent consent. Among primary partici-

pants, only 19 youth (8.6%) did not compete the social network survey in the fall.

2.5 Analytic plan

The analytic sample includes 285 youth. Due to stratified random sampling, therewas plannedmissingness in the data

collection (Missing Completely At Random:MCAR) and a small amount of other missingness, resulting in values miss-

ing at random (MAR; Rubin, 1976). Meanmissingness was 4.5% (range: 0% to 15.8%) on covariates and the outcomes

of academic self-concept and social self-concept among the primary participants who consented into the study. Miss-

ingness on the academic assessment outcome was 19.5% among youth randomly selected into the subsample (2.4%

of the fall academic assessment was missing). Secondary participants (i.e., youth who did not consent into the study)

do not have outcome data, but have social network scores based on peer-reports from primary participants. Across

the individuals in the full analytic sample, missingness for social network variables was 7.0% for fall degree centrality

(youth who enrolled late in the school year were not asked about on the social network survey and thus do not have

degree centrality scores) and 18.6% for fall linguistic homophily (youth who do not have peer connections, i.e., iso-

lates, havemissing homophily scores). At the classroom-level, meanmissingness was 6.9% for degree centrality (miss-

ing from 1–2 youth in the classroom) and 21.3% for linguistic homophily (missing from 3–4 youth in the classroom).†
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TABLE 1 Descriptive statistics of fall social network characteristics, fall scores of the outcomes, and spring
outcomes by bilingual status

Native English-Speaker Bilingual

M SD Min Max M SD Min Max

Fall Linguistic Homophily 0.04 0.46 −1 1 0.14 0.81 −1 3.25

Fall Degree Centrality 0.20 0.13 0 0.60 0.19 0.15 0 0.63

Fall Academic Self-Concept 2.96 0.70 1.17 4 2.85 0.73 1.50 4

Fall Social Self-Concept 2.83 0.74 1.17 4 2.90 0.59 1.33 4

Fall Reading Skills 119.77 38.94 15 201 103.35 41.16 14 208

Spring Academic Self-Concept 2.77 0.74 1 4 2.60 0.76 1.33 4

Spring Social Self-Concept 2.75 0.75 1 4 2.74 0.72 1.17 4

Spring Reading Skills 135.93 39.51 25 203 115.61 42.66 10 223

To account for missingness in the predictors and outcomes under the MCAR and MAR assumptions, full information

maximum likelihood (FIML) estimation was used (Enders & Bandalos, 2001).

To answer our research aims, we conducted regression models with individual-level variables and clustered stan-

dard errors to account for classroom-level nesting. Models were fitted in Mplus 7 (Muthén & Muthén, 2012) using a

robust maximum likelihood (MLR) estimator. For research aims 1 and 2, we examined the extent to which bilingual

status (RA1) and degree centrality (RA2) were associated with fall linguistic homophily, adjusting for other covariates

(i.e., race/ethnicity, gender, school grade span, survey response). To test research aims 3 and 4, we conducted three

regressionmodels to examinewhether fall linguistic homophilywas significantly associatedwith spring academic self-

concept, spring social self-concept (RA3), and spring reading skills (RA4), adjusting for baseline levels of the outcome

andother covariates. In all regressionmodels, continuouspredictors and covariateswere grandmean centered. Binary

and dummy coded variables were untransformed.

3 RESULTS

3.1 Descriptive statistics

Table 1 presents themeans, standard deviations, and ranges for the fall social network characteristics, baseline scores

of the outcomes in the fall, and spring outcomes (i.e., academic self-concept, social self-concept, and reading skills) by

bilingual status. Native English-speakers had amean fall linguistic homophily score of 0.04 (SD= .46); a score near zero

is interpreted as having the expected proportion of linguistically similar ties. Bilingual youth had a mean fall linguistic

homophily score of 0.14 (SD = .81); a positive score indicates youth are more homophilous than expected given the

class composition. The full range of scores in the analytic sample was −1 to 3.25.‡ Fall normed degree centrality was

0.20 for native English-speakers and 0.19 for bilingual youth; this indicates that on average, youth from both back-

grounds had ties with one-fifth of the other youth in their afterschool group (i.e., approximately four classmates). In

the spring, academic self-concept and social self-concept was 2.77 and 2.75, respectively for native English-speakers,

and 2.60 and 2.74 for bilingual youth. Self-concept scores ranged from 1–4with higher scores indicating greater com-

petence. Spring mean reading skills was 127 correct words read per minute for the full analytic sample (136 correct

words for native English-speakers and 116 correct words for bilingual youth); passage difficulty and youth fluency

varied by grade.When comparing our sample to a normed national sample, youth in this study had amean proficiency

level at approximately the 30th percentile (Anderson et al., 2014).
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TABLE 2 Correlations among fall social network characteristics, covariates, and spring outcomes by bilingual
status

1 2 3 4 5 6 7 8

1. Fall Linguistic Homophily – −0.23* −0.27* −0.22 −0.25a −0.30* −0.32* −0.31b

2. Fall Degree Centrality −0.11 – 0.03 0.06 0.27 0.11 0.19 0.28

3. Fall Academic Self-Concept −0.16 0.10 – 0.50***,c 0.30* 0.63***,d 0.43*** 0.19

4. Fall Social Self-Concept −0.02 0.05 0.30***,c – 0.26e 0.41*** 0.45*** 0.26

5. Fall Reading Skills 0.13a 0.24* 0.14 −0.01e – 0.35* 0.33*,f 0.91***

6. Spring Academic

Self-Concept

−0.20* 0.14 0.46***,d 0.30** 0.29* – 0.61***,g 0.35*

7. Spring Social Self-Concept −0.11 0.11 0.25* 0.51*** 0.07f 0.33***,g – 0.43**,h

8. Spring Reading Skills 0.07b 0.27* 0.15 0.05 0.91*** 0.25 0.02h –

Note. Bilingual youth are above the diagonal, native English-speakers are below the diagonal.

Correlation is significantly different from zero:

*p< .05.

**p< .01.

***p< .001.
a, b, g = correlations in tested pairs (matched superscripts) are statistically different from each other, p< .01.
c, d, e, f = correlations in tested pairs (matched superscripts) are statistically different from each other, p< .05.
h = correlations in tested pairs (matched superscripts) are statistically different from each other, p< .001.

Table 2 presents the correlations among the fall social network characteristics, covariates, and spring outcomes.

Correlations for bilingual youth are above the diagonal and native English-speakers are below the diagonal; cor-

relations between the two groups that were significantly different from each other are indicated on Table 2 using

superscripts. For bilingual youth, linguistic homophily had significant small-to-moderate negative correlation with fall

degree centrality (r = -.23, p < .05), fall academic self-concept (r = -.27, p < .05), spring academic self-concept, (r = -

.30, p < .05) and spring social self-concept (r = -.32, p < .05); such that higher levels of linguistically similar ties were

associated with less desirable outcomes in the fall and spring. For native English-speakers, linguistic homophily had

a significant negative correlation with spring academic self-concept (r = -.20, p < .05). Among the spring outcomes,

academic and social self-concept had a strong positive correlation for native English-speakers (r = .33, p < .001), and

even stronger association for both bilingual youth (r= .61, p< .001); these correlations were statistically significantly

different from one another (p < .01). Spring academic self-concept and social self-concept had a moderate positive

correlation with spring reading skills (r= .35, p< .05 and r= .43, p< .01, respectively) for only bilingual youth.

3.2 Main analyses

To address research aims 1 and 2, regression models with clustered standard errors to account for youth nested in

afterschool classroomwere fitted to examine the associations between bilingual status and degree centrality with fall

linguistic homophily, adjusting for other covariates. Table 3 reports that bilingual status was not significantly associ-

atedwith linguistic homophily (RA1). Degree centrality had a significant negative associationwith linguistic homophily

(RA2), such that studentswithmore social ties had lower linguistic homophily scores (i.e.,more cross-linguistic connec-

tions; b=−0.79, p< .05).

For research aims 3 and 4, we examined the extent to which fall linguistic homophily was associated with spring

academic and social outcomes, adjusting for fall levels of the outcome, demographic characteristics, degree centrality,

and other covariates (see Table 4). Fall linguistic homophily was significantly associated with spring academic self-

concept (b = -.15, p < .05) after adjusting for baseline covariates, such that youth with higher homophily scores, or
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TABLE 3 Associations of fall characteristics with fall linguistic homophily

b SE

Bilingual 0.15 0.10

Black 0.09 0.08

Female 0.10 0.08

Middle School −0.12 0.09

Survey Respondent 0.13 0.12

Degree Centrality −0.79* 0.35

Intercept −0.16 0.10

*p< .05.

TABLE 4 Associations of fall linguistic homophily and characteristics with spring outcomes

Model 1: Model 2: Model 3:

Spring Academic

Self-Concept

Spring Social

Self-Concept Spring Reading Skills

b SE b SE B SE

Fall Linguistic Homophily −0.15* 0.07 −0.15* 0.08 1.00 2.52

Bilingual −0.09 0.11 −0.03 0.10 −4.01 3.82

Black 0.07 0.16 −0.07 0.19 −8.69 5.41

Female −0.18* 0.08 0.06 0.07 5.12 4.03

Middle School 0.02 0.11 0.21* 0.09 −7.10** 2.78

Fall Score for Outcome 0.52*** 0.11 0.51*** 0.08 0.98*** 0.04

Survey Respondent 0.05 0.15 −0.09 0.23 −6.03 3.20

Fall Degree Centrality 0.23 0.35 0.41 0.44 8.65 12.62

Intercept 2.79*** 0.20 2.79*** 0.24 135.88*** 4.60

*p< .05.

**p< .01.

***p< .001.

morewithin-group linguistic ties, reported lower academic competence (Model 1; RA3). Linguistic homophily was also

significantly associated with social self-concept: youth with higher fall linguistic homophily reported lower spring

social self-concept (b = -.15, p < .05; Model 2; RA3). Fall linguistic homophily was not significantly associated with

spring reading skills as measured by oral reading fluency (Model 3; RA4).

3.3 Robustness check

The distribution of the homophily score, whichmeasured whether the youth wasmore heterophilous or homophilous

than expected given the composition of the peers in their afterschool group, was asymmetric (i.e., scores could the-

oretically range to positive infinity, though there was an upper bound of 3.25 in this sample) and not necessarily on

an interval scale. To test whether these reported findings are sensitive to the scaling of the homophily variable, we

employed a natural log transformation of the homophily scores (Osborne, 2002) and refit the regression models with

clustered standard errors testing the four research aims. As in the main analysis, bilingual status was not significantly
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associated with linguistic homophily (RA1) and degree centrality had a significant negative association with linguis-

tic homophily, such that having more social ties was linked to lower linguistic homophily (b = −1.18, p < .001; RA2).

Further, we found that fall linguistic homophily had a significant negative association with both spring academic self-

concept (b = −0.25, p < .01) and social self-concept (b = −0.37, p < .01; RA3). Lastly, fall linguistic homophily was not

significantly associated with spring reading skills (RA4). Therefore, the results of this robustness check (i.e., direction,

magnitude, and significance of the coefficients) using the logarithmic transformation of linguistic homophily support

themain analyses.

4 DISCUSSION

This exploratory study is the first to use social network approaches to study diverse linguistic social ties among third

to eighth graders attending urban afterschool programs. Using multivariate regression models and guided by social

capital and social learning perspectives, we aimed to explore the links among bilingual status, degree centrality, and

linguistic homophily, and whether linguistic homophily was associated with social and academic outcomes. Results

reveal that at the start of the school year, youth with more network connections have more cross-linguistic ties and

youthwith fewer network connections have fewer cross-linguistic ties. Findings also indicate that youthwithmore lin-

guistically similar connections at the start of the school year had lower academic and social self-concept in the spring;

however, linguistic homophily was not significantly associated with reading skills. These results were robust to the

logarithmic transformation of the linguistic homophily score. Thus, there is preliminary evidence that cross-linguistic

ties in the afterschool setting contributed to positive developmental outcomes for bilingual youth and native English-

speakers alike. In the following section, wewill discuss our findings, study limitations, and future directions.

We first sought out to better understand the associations of linguistic homophily with individual-level character-

istics. In our sample, bilingual status was not associated with linguistic homophily (RA1). Though our analyses were

at the individual-level, these findings were similar to prior work taking a setting-level approach in which the propor-

tion of ELs in the class was not associated with the degree of linguistic integration (Kibler et al., 2019). In essence, we

did not detect that linguistic homophily was driven by either bilingual youth or native-English speakers. Additionally,

we found that youth with more social connections had more cross-linguistic ties (RA2). This may be explained by con-

tact theory (Allport, 1954) in that, as youth forged more social ties, the increased interactions may have reduced bias

and increased social skills, leading tomore cross-linguistic connections. Viewed from a social capital and developmen-

tal perspective, youth with higher degree centrality or greater sense of relatedness and connection with others, had

more optimal positions in the network to access tomore bridging capital with youthwhowere linguistically dissimilar.

However, in addition to these substantive and theoretical explanations, we acknowledge thatmethodologically, youth

withmore social ties may simply bemore likely to havemore cross-linguistic connections.

We found that youthwith higher linguistic homophily had lower spring academic and social self-concept (RA3). This

adds to the broader literature regarding the proximal benefits of intergroup ties (e.g., Kawabata & Crick, 2011; Petti-

grew& Tropp, 2006) – but does so with a focus on language and in the unique context of afterschool. Youth withmore

cross-linguistic ties in their fall afterschool group tended to have more positive perceptions of their spring academic

and social competence. These positive psychosocial associations of intergroup connectionswere salient for both bilin-

gual youth and native English-speakers; thus, cross-linguistic connections benefitted all youth. Youth who spend time

with linguistically dissimilar peersmay have increased opportunities to practice novel skills and engage in social learn-

ing (Bandura, 1977). These cross-linguistic ties may have fostered a sense of appreciation for differences in culture

or background and also contributed to their own process of identity-formation during this key developmental period

(Erikson, 1968) —which could then translate intomore positive academic and social self-concept.

However, we did not find evidence to support the association between linguistic homophily and reading skills as

measured by oral reading fluency (RA4). Prior studies that reported an association between linguistic homophily and

language ability take place in day school, which has a targeted focus on academic language development (Carhill-Poza,
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2015) or test a specific intervention to increase academic language support from peers (Kibler et al., 2019). Literacy

instruction occurs in afterschool, but it may be difficult to generate academic gains without a formal curriculum or

explicit lessons. Prior research also measures the specific use of academic language among peers to promote posi-

tive language development (Carhill-Poza, 2015, 2018); given the emphasis on social-emotional development in after-

school, youthmay be engaging a higher proportion of social versus academic interactions in comparison to day school.

Additionally, although oral reading fluency is commonly measured, it may be less ideal for capturing the oral language

skills, increased vocabulary, and extended discourse that might result from heterophilous connections. In sum, given

that themeasure for reading skills represented amore distal than proximal outcome, we are unsurprised by the inabil-

ity to detect a significant association with linguistic homophily.

4.1 Limitations and future directions

This study has a number of limitations to be acknowledged and addressed in future work. First, although we used

strong measurement methods, we relied mainly on youth self-report and had only one assessment of academic skill.

Additionally, we obtained lower reliability for social self-concept than has been found in prior work with this estab-

lished measure (Harter, 2012). However, given that the estimate for social self-concept corroborated the finding for

academic self-concept, we have confidence in these results. Second, our sample is Spanish-speaking bilingual youth

and native English-speaking Latine and Black youth in urban afterschool programs. This enables a focus on intra-

minority peer relationships, which is important given the increasing ethnic and linguistic diversity in the U.S. (de Brey

et al., 2019), but understudied in the empirical literature (for an exception, see Graham et al., 2014). It is important,

however, not to generalize the results beyond this population. Third, although we begin to disentangle the effects

of language status and ethnicity, future studies are needed to examine the independent and interactive influence of

linguistic homophily alongside ethnic homophily, including for White, Asian, Native, and multi-ethnic youth, to fully

understand classroom interpersonal dynamics. Additionally, there is an opportunity for future studies to examine spe-

cific classroompractices that canbe implemented in afterschool settings to foster linguistic integrationand specifically

test linguistic homophily in a longitudinal mediation framework. Finally, our results cannot be interpreted in a causal

framework and it is possible that reverse effects may exist, such that improved academic and social self-concept may

predict linguistic homophily. Future research with research designs that enable causal inference and multi-reporter,

multi-dimensional outcomes, is needed.

Overall, this study contributes to the larger body of work examining peer social capital and diverse intergroup con-

nectionsby focusingoncross-linguistic ties in theafterschool setting. Bilingual youthandnative-English speakersoffer

support and connection to their fellow within-group peers and also contribute assets, diverse perspectives, and rich

experiences via intergroup interactions. Our findings enable hypothesis generation and inform future research on tar-

gets for intervention to increasepeer connectedness acrossdemographic groups as apotentialmeans toward stronger

academic and social outcomes for youth in late childhood and early adolescence.
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