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Social networks are shaped 
by culturally contingent 
assessments of social competence
Sareena Chadha 1*, Adam M. Kleinbaum 2 & Adrienne Wood 1

Cultural outsiders, like immigrants or international students, often struggle to make friends. We 
propose that one barrier to social connection is not knowing what it means to be socially competent 
in the host culture. First-year students at a U.S. business school (N = 1328) completed a social network 
survey and rated their own social competence and that of several peers. International students were 
rated by peers as less socially competent than U.S. students, especially if they were from nations 
more culturally dissimilar to the U.S. International students’ self-reported competence ratings were 
uncorrelated with peers’ judgments. Social network analysis revealed international students were less 
central to their peer networks than U.S. students, although this gap was reduced if peers evaluated 
them as socially competent. Peer-reported competence mediated the effects of international student 
status on social network centrality. Since learning local norms takes time, we suggest inclusivity will 
require host communities to define social competence more broadly.

Migration is an increasingly common part of life in the globalized age. An estimated 280 million people live in a 
nation other than their birthplace, an increase of 61% since 20001. Fourteen percent of the U.S. population was 
born elsewhere2. Cultural outsider status in a new country presents several difficulties, such as navigating unfa-
miliar institutions, expectations, and social environments without an established social support network3. Find-
ing local social support is essential for cultural outsiders’ long-term success4. Intercultural friendship improves 
international students’ academic performance, cultural adjustment, and social integration and support5,6.

Yet many cultural outsiders struggle to form relationships in their new environments. Typically, cultural 
outsiders feel lonelier and less socially satisfied than host nationals3. Cultural outsiders, whether in school or 
not, encounter numerous challenges to forming relationships with locals, including host nationals’ xenophobia7, 
prejudice towards cultural foreignness8, and preference for similar others (i.e. homophily; Ref.9). Ambiguity 
around social roles and language barriers can also harm cultural outsiders’ adjustment to a new community10. 
They additionally may struggle socially if they lack experience with cultural diversity11,12.

Master’s of Business Administration (MBA) students represent a unique population that lend themselves to 
questions of how cultural outsiders fare when they join new communities. In the first year of an MBA program, 
students go from knowing few or none of their peers to having both deep and wide friendships, partly because a 
major goal of MBA programs is network-building13. However, as is often the case with cultural outsiders, inter-
national MBA students tend to befriend fellow international students and are thus less integrated into the wider 
student community9. The present work examines a network of MBA students that is fairly culturally diverse and 
enclosed. Using this sample, we consider another reason outsiders may struggle to connect: different cultural 
standards of social and emotional competence.

Social connection depends on culturally relative emotional and social competencies.  Being 
seen by others as socially and emotionally competent brings desirable outcomes, both personally and profes-
sionally. High emotional competence–being able to recognize, communicate, and regulate emotions in culturally 
appropriate ways–is associated with increased social support, healthier and less risky behaviors, better mental 
health, and career success14,15. Likewise, high social competence–being able to relate to and influence others, 
resolve conflict, and contribute to a group15—is associated with better financial outcomes16, reduced work-
related emotional burnout17, and life satisfaction and career success18,19.

Part of being perceived as socially competent involves being aware of, and sufficiently adhering to, social 
norms. Norms regulating social interactions and emotional expression vary by nation and culture20,21. Cul-
tural differences in these norms, such as when smiling is appropriate, for example, can disrupt cross-cultural 
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interactions22. Avoiding eye contact23, openly speaking one’s mind24, and interrupting25 are markers of social com-
petence in one culture and incompetence in another. People (cultural outsider or not) can misjudge themselves 
compared to others’ evaluations26—new cultural outsiders, who are unaware of local norms, may misunderstand 
how locals perceive them10,27. The experience of not knowing local social expectations, combined with the other 
challenges of being in a new environment, can threaten cultural outsiders, cause them to socially withdraw3, and 
negatively impact how they are perceived by others8.

The present study.  We propose that whereas cultural outsiders evaluate their social competence according 
to their home culture’s standards, others evaluate their social competence according to local standards, mani-
festing as a larger gap in self- and peer-rated competencies compared to host nationals. In the present work, we 
ask whether these gaps matter for social connection. If locals evaluate cultural newcomers as less socially and 
emotionally competent (according to local standards), this should affect their ability to become well-connected. 
Further, if this self-other disagreement is due to culturally relative social standards, then it should be greater for 
students from more culturally distant nations28.

The current study tested these predictions using 8 first-year cohorts in a U.S. MBA program. The sample is cul-
turally diverse, with 35% international students. Students rated themselves and several collaborative study group 
peers (See “Materials and methods”) using the Emotional and Social Competencies Inventory (ESCI), which 
measures competence in self-management, relationship management, self-awareness, and social awareness29. We 
calculated the differences between how students rated themselves and how their peers rated them on all ESCI 
subscales. Because standards for social competence are culturally relative21, we consider the peer-ratings to be 
a students’ “ground truth” competence by local standards. The more a student disagrees with their peers’ judg-
ments of their own competence, the less accurate they are in their culturally-relative self-knowledge. In secondary 
analyses, we used the cultural distance of international students’ home nations from the U.S.28 to examine the 
social benefits of having a cultural background more similar to the U.S.

To probe the social consequences of being judged as competent by peers, we analyzed students’ friendship 
networks. We quantified each student’s social embeddedness in the MBA community with network centrality29,30. 
Central individuals have a high quantity of social ties, act as critical social links30, are connected to well-con-
nected or influential others, maintain long-term benefits in life and professional satisfaction32, can quickly share 
knowledge31, and are highly successful in job searches32. Centrality, like other network characteristics, is a con-
textualized outcome of individual-level traits (i.e., social competence, empathy33) and environmental factors (i.e. 
race34, network type33,35). This makes centrality pertinent across a variety of social contexts; it is a particularly 
relevant social connection metric in the present sample, as networking is a primary goal in MBA programs. 
Here we use network centrality as a proxy for social connectedness and test if it is predicted by nationality and 
emotional and social competence.

Results
We conducted linear regression analyses in R36, controlling for gender and cohort year in all regression models37. 
For our mediation analyses, we utilized the sem() function from the lavaan R package38 and report Cliff ’s delta 
effect sizes proportional to the total effect using the calEffSizes() function in the metaSEM R package39. As a com-
plementary approach to using person-level network centrality as an outcome variable, we also report a logistic 
regression in which our outcome variable is the presence (or absence) of a tie between all possible student pairs 
in a cohort. For parallel analyses using alternate measures of social network connectedness—including social 
brokerage, total mutual friends, and friendship diversity—see the OSF page.

Cultural outsiders have greater self‑other disagreement in social competence.  We first asked 
whether the discrepancy between self-reported ESCI and peer-reported ESCI was larger for international 
students. We regressed ESCI self-other absolute differences on nationality (contrast-coded as American stu-
dents = − 0.5, international students = 0.5), controlling for gender (contrast-coded as male = − 0.5, female = 0.5) 
and cohort year. As hypothesized, the global self-other differences were significantly greater for international 
students compared to American students (Fig.  1; b = 2.762, SE = 0.895, t(1324) = 3.085, p = 0.002, CI = [1.005, 
4.518]) when controlling for gender and cohort year. The model predicts an ESCI self-other difference of 51.18 
for international students and 49.046 for American students. This pattern held significantly for 9/12 of the spe-
cific ESCI competencies (Fig. 1 and OSF page). We saw no relationship between gender or cohort year and self-
other absolute differences. This difference score analysis indicates that international students do not agree with 
their peers regarding social and emotional competence. However, these difference scores are imperfect, since 
the collaborative peer groups were not all the same size (some students had more peer-ratings than others), so 
subsequent analyses use students’ global ESCI self- and peer-reported averages.

Cultural outsiders are evaluated by peers as less socially competent.  To clarify whether the larger 
self-other discrepancy for international students was driven by self- or peer-ratings, we regressed the global self-
reported ESCI scores (rather than self-other absolute differences) on nationality, controlling for gender. We then 
did the same with peer-reported ESCI scores.

International student status neither systematically predicted the average self-scores on the ESCI globally 
nor the average self-scores for nine of the twelve competencies (See OSF). That is, international students and 
domestic students gave themselves similar evaluations. However, peers rated international students’ social com-
petence (M = 3.84, SD = 0.39, min = 2.4, max = 4.82) lower than U.S. students (M = 3.97, SD = 0.35, min = 2.44, 
max = 4.89) globally across the ESCI (b = − 0.133, SE = 0.021, t(1324) = − 6.268, p < 0.001, CI = [− 0.174, − 0.091]), 
when controlling for gender and cohort year, neither of which predicted ESCI peer-ratings. This model predicts 
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international students to have a global emotional and social competence of 3.83, and American students to be 
rated 3.976. This effect, in which international students had lower peer-ratings than American students, held 
across all individual competencies but three: emotional self-control, positive outlook, and empathy (Fig. 1). These 
three competencies are notably more intrapersonal, rather than interpersonal, in nature.

People from more culturally distant nations have more self‑other disagreement.  We have 
established that international students were perceived as less socially and emotionally competent than their 
American counterparts. If these effects are driven by cultural mismatches, then we propose that international 
students from nations that are more culturally different from the U.S. should be perceived as lower in social com-
petence than international students from culturally similar nations. We first regressed ESCI self-other absolute 
differences on international students’ cultural distance from the U.S, controlling for gender and cohort year. As 
hypothesized, cultural distance positively predicted larger global self-other differences (b = 57.565, SE = 20.628, 
t(427) = 2.791, p = 0.006, CI = [17.02, 98.109]), while gender and cohort year were insignificant. International 
students from nations more culturally distant from the United States tended to disagree more with their peers’ 
judgments of them, no matter their gender identities.

We then unpacked the self-other differences in the international student subsample, as we did with the full 
sample, by regressing self- and peer-reported global ESCI scores on cultural distance, controlling for gender, 
in two regressions. Cultural distance negatively predicted peer-ratings (b = − 1.728, SE = 0.459, t(427) = − 3.764, 
p < 0.001, CI = [− 2.63, − 0.826]), meaning that international students with greater cultural distance from the 
United States were judged as less competent by their peers than international students from more culturally 
similar home nations. This model predicts that international students hailing from nations with greater cultural 
distance from the U.S. (e.g. Armenia) would have a global ESCI peer-rating of 3.821, while international students 
from nations with less cultural distance from the U.S. would have a rating of 4.051. Gender and cohort year 
were insignificant in predicting peer-ratings. Unexpectedly, cultural distance positively predicted global ESCI 
self-ratings (b = 1.536, SE = 0.523, t(427) = 2.932, p = 0.004, CI = [0.506, 2.565]): those from nations more cultur-
ally distant from the United States tended to rate their own social and emotional competence more highly. This 
model predicts that international students from nations with greater cultural distance from the U.S. would have 
a global ESCI self-rating of 3.951, while international students from nations with less cultural distance from the 
U.S. would have a rating of 3.748.

Emotional and social competence predicts social network centrality.  Do self- and peer-reported 
emotional and social competencies predict social network position? And are these relationships moderated by 
being an international student? To answer these questions, we regressed social network centrality on mean-cen-
tered nationality, mean-centered self-reported global ESCI scores, and mean-centered peer-reported global ESCI 
scores, and their three-way interaction and all two-way interactions, controlling for gender and cohort year. At 
average ESCI levels, nationality negatively predicted centrality values (b = − 0.619 SE = 0.105, t(1318) = − 5.884, 
p < 0.001, CI = [−  0.083, −  0.413]), meaning that compared to their American peers, international students 
were less well-connected in their social networks. This model predicts that at similarly high self- and low 
peer-rated ESCI values, international students would have a calculated centrality of − 0.658, while American 
students would have a centrality value of 0.94 (centrality min. = − 4.47, max. = 6.22). Both self-reported ESCI 
scores (b = 0.426, SE = 0.122, t(1318) = 3.488, p =  < 0.001, CI = [0.184, 0.666]) and peer-reported ESCI evaluations 

Figure 1.   Average self- and peer-reported emotional and social competencies for international and U.S. 
students. Global ESCI scores are on the left, followed by scores for the 12 ESCI subscales. Self- and peer-ratings 
were standardized separately.
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(b = 0.373, SE = 0.138, t(1318) = 2.711, p = 0.007, CI = [0.103, 0.643]) positively predicted centrality; individuals 
who were rated highly competent, whether by themselves or their peers, tended to be more central to the net-
works. Those identifying as female tended to have greater centrality, compared to male-identifying students 
(b = 0.329, SE = 0.101, t(1318) = 3.249, p = 0.001, CI = [0.13, 0.527]). Lastly, we found a cohort effect, such that 
MBA students tended to have higher network centrality measures over time (b = 0.07, SE = 0.034, t(1318) = 2.039, 
p = 0.042, CI = [0.002, 0.138]).

All interaction terms were not statistically significant, suggesting the relationship between self- and peer-
reported ESCI and social centrality was not meaningfully different for Americans compared to international 
students and the effects of self- and peer-reported competence on centrality did not moderate each other (See 
OSF page). Given that each peer group rated different people, there may have been variance in the scoring 
between all the peer groups. However, our findings were not impacted by clustering through the peer groups. 
For the multi-level model outputs, with a random effect specified for peer group, see Alternate Analyses in the 
Supplementary Materials.

Nationality and emotional and social competence predict tie formation.  The network outcome 
variable used in the above analyses is a principal component consisting of network centrality variables, such as 
betweenness centrality, eigenvector centrality, and indegree and outdegree centrality. This composite centrality 
variable gives us a sense of how nationality and social and emotional competence influenced students’ positions 
in the wider community.

But we can also ask a simpler question: do U.S. students report more friends, and are they similarly likelier to 
have others report them as friends? And does social and emotional competence predict the likelihood of social 
ties? To answer these questions, we used logistic regression to estimate whether ego or alter attributes influence 
the presence of a social tie among the 354,033 possible within-cohort ties. With a directed network, a person 
(called an ego in network analysis language) can be connected to an alter with both an outgoing tie (“they are 
my friend”) and an incoming tie (“they consider me a friend”). This allows us to separate the effects of predictors 
on the likelihood of incoming and outgoing ties separately.

We specified a multi-level logistic regression model using the glmer() function from the lme4 R library40 pre-
dicting the presence of ties (0 = tie absence, 1 = tie presence) with the following variables for both egos and alters 
separately: nationality, self-, and peer-rated ESCI scores, with all two-way and three-way interactions between 
them. We also included random intercepts for ego and alter. The ego versions of the predictor variables tell us 
whether the ego’s own attributes (nationality and ESCI) predict the likelihood that they report other people as 
their friends. The alter versions of the predictor variables tell us whether the alters’ attributes predict the likeli-
hood that the ego reports them as a friend.

Ego nationality negatively predicted tie formation, meaning international students tended to nominate fewer 
friends than their American counterparts (b = − 0.191, SE = 0.059, z = − 3.26, p = 0.001). Ego self-reported emo-
tional and social competence positively predicted tie formation (b = 0.302, SE = 0.069, z = 4.402, p < 0.001), mean-
ing that those confident in their interpersonal abilities tended to nominate friends more often. Alter nationality 
also negatively predicted tie presence (b = − 0.224, SE = 0.033, z = − 6.756, p < 0.001); in other words, fewer people 
nominated international peers as friends than they did American peers. Alter peer-rated emotional and social 
competence positively predicted tie formation (b = 0.178, SE = 0.044, z = 4.011, p < 0.001), meaning the students 
considered by peers to be socially competent also had more peers reporting them as friends. All other main 
effects and interactions were insignificant in this model.

Although this analysis accounted for the within-person dependencies in the dyadic data with random effects, 
we were unable to consider the dyadic dependencies in our data from the possible reciprocal friendships. To 
solve this, we ran a multi-way clustering model41 with the clus_nway function in Stata42, with a parameter that 
would account for reciprocity, which yielded the same conclusions as the multi-level model (see OSF materials).

In sum, when the unit of analysis was social ties rather than individual participants, we found that interna-
tional students reported fewer friends and were less likely to be other people’s friends compared to American 
students. Further, self-rated emotional and social competence predicted number of self-reported friendships, 
while peer-rated social competence predicted number of other-reported friendships.

Peer‑rated social and emotional competence partially mediates the relationship between 
nationality and centrality.  We have seen that international students are perceived as relatively less emo-
tionally and socially competent and are lower in centrality than American students. We therefore asked whether 
our data are consistent with a model in which peer- and self-reported ESCI scores mediate the effect of national-
ity on centrality. In other words, might international students achieve less prominent social network positions 
because they are judged as less socially and emotionally competent?

We specified a structural equation model with (a) a direct path from nationality to centrality, (b) indirect paths 
from nationality to centrality via both self- and peer-reported global ESCI scores, and (c) covariance between self- 
and peer-reported ESCI scores (Fig. 2). We also estimated the statistical significance of (d) the two indirect effects, 
(e) the total effect (direct and indirect effects combined) and (f) the contrast between the two indirect effects.

The effect of nationality on centrality was partially mediated by ESCI peer-ratings (b = − 0.045, SE = 0.019, 
p = 0.019, CI = [− 0.083, − 0.007], δ = 0.043), but not self-ratings (Fig. 2). These indirect effects are operating in 
significantly different directions, as indicated by (f), b = − 0.06, SE = 0.022, p = 0.005, CI = [− 0.103, − 0.018], 
δ = − 1.281. Thus, the effect of being an international student on network centrality is partly mediated by peers’ 
judgments of social competence (see OSF for all model estimates).
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Figure 2.   Peer-rated ESCI scores partially mediate the relationship between nationality and centrality (a2*b2 
path). Indirect effect estimates are illustrated via a*b and a2*b2. Statistical significance indicated by asterisks.

Figure 3.   One of the eight cohort social networks analyzed, with multi-colored nodes representing students 
and the grey edges representing friendship ties between them. The network was plotted with a compound spring 
embedder layout, which serves as a proxy for social centrality. Nodes are colored according to students’ home 
nations’ cultural distance from the U.S.
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People from more culturally distant nations have lower centrality.  Next, we plotted the cohort 
networks to begin exploring whether cultural distance impacts international students’ ability to form wide-
reaching social connections (for an example, see Fig. 3). We then regressed centrality on cultural distance, also 
including mean-centered self- and peer-rated ESCI scores, their three-way interaction with mean-centered 
cultural distance, and all two-way interactions, controlling for gender and cohort year. International students 
from more culturally distant nations tended to experience lower social centrality (b = −  8.347, SE = 1.901, 
t(421) = − 4.39, p < 0.001, CI = [− 12.085, − 4.61]). Crucially, although peer-rated ESCI did not predict central-
ity by itself (for a student average on self-rated ESCI scores and cultural distance), peer-ratings interacted with 
cultural distance, b = 9.08, SE = 4.451, t(421) = 2.04, p = 0.04, CI = [0.33, 17.83]. This model predicts that students 
from nations very culturally distant from the U.S. with high ESCI self- and peer-ratings would have a centrality 
score of − 0.223, whereas if they had high self-ratings and low peer-ratings, they would have a predicted cen-
trality score of − 0.653. For international students from nations more culturally distant from the United States, 
having higher peer-ratings has a greater impact on network centrality (Fig. 4). The three-way and other two-way 
interactions, as well as the other main effects, were not significant in this model (See OSF). We replicate these 
findings in a multi-level model with a random effect specified for peer group (for outputs see Alternate Analyses 
in the Supplementary Materials).

Finally, we tested whether the international students’ data was consistent with a model in which ESCI scores 
mediate the effect of cultural distance on network centrality. The model structure is identical to the earlier media-
tion model, except the predictor is cultural distance rather than nationality. We found no evidence for self- or 
peer-reported ESCI mediating the relationship between cultural distance and centrality (See OSF).

These results suggest that the social impact of cultural misunderstandings is not uniform for all international 
students. Students from nations more culturally like the United States tended to be perceived as more socially 
and emotionally competent and were better-connected in their peer network. However, international students 
from culturally distant nations can overcome this cultural mismatch and become socially influential if they are 
perceived as socially and emotionally competent by their peers.

Discussion
The present work suggests that cultural outsiders are less well-connected to their peers than cultural insiders, 
and this may be because of intergroup bias, because they behave according to different cultural definitions of 
social and emotional competence, or a combination of both. They misjudge their own competence (if we define 
“ground truth” as local consensus), are judged as less competent by their peers, and occupy less optimal social 
network positions compared to locals in their U.S. MBA context. Peer judgments of competence mediated the 
effect of being a cultural outsider on social network centrality, highlighting the network consequences of being 

Figure 4.   Model estimates for the two-way interaction between international students’ peer-rated ESCI scores 
and the cultural distance of their home nations from the U.S. predicting network centrality.
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judged as socially competent by local standards. We also found that international students’ social outcomes 
were impacted by their home nations’ cultural distance from the United States28. International students from 
more culturally distant nations were judged as less competent, compared to international students from nations 
more culturally similar to the U.S. However, international students from even culturally distant nations were 
more central to the network if they were judged as socially competent by their peers. A secondary analysis using 
multi-level logistic regression suggested that, at the local tie formation level, self-rated social and emotional 
competence predict outgoing but not incoming ties, but the opposite held for peer-ratings. Nationality predicted 
both incoming and outgoing ties, such that international students were less likely than U.S. students to report 
friends and be reported by peers as friends.

This study is among the first to explore self-peer disagreement throughout large social networks with such 
rich and ecologically valid data. Furthermore, we have used a novel measure of cultural distance28 to quantify 
social differences within our sample of cultural outsiders as they navigate their new community.

It is possible that peer judges are biased against cultural outsiders, judging them as less competent regardless 
of their actual behavior8. After all, previous research has shown that people are more accurate in recognizing 
and evaluating ingroup members’ anxiety43 and emotions44 compared to outgroup members’. However, anxiety 
and emotions have a measurable “ground truth” to compare peer judgments against: someone either has raised 
physiological markers or is intending to communicate an emotion, or they are not. Our measures of emotional 
and social competence, on the other hand, are defined by others’ evaluations and local consensus as “ground-
truth”: one is not socially competent in a context if others do not believe so.

We expected a global bias against international students across all ESCI subscales, as research on intergroup 
perception consistently finds an outgroup homogeneity effect45. However, peers did not rate international stu-
dents lower than U.S. students on emotional self-control, positive outlook, and empathy, which are more intrap-
ersonal compared to other measured competencies (Fig. 1). We might interpret this as evidence that peers’ judg-
ments were either partly based on actual behavioral observation, since intrapersonal measures are less visible to 
others, or outgroup-based bias. It is true that intergroup bias is not global or necessarily subject to homogeneity 
effects but is instead strategic across certain domains. Some work indicates that intergroup perception can be 
subject to strategic judgments46,47, although this research typically examines minimal groups unaffiliated with 
meaningful social identity, unlike the current sample. Further, we found cultural distance reliably predicted dif-
ferences among international students: we saw that international students’ judgments of their own competence 
lacked agreement with their peers’ judgments of them, a gap that increased with cultural distance from the U.S. 
This may be reinforced by xenophobia or homophily, a networking tendency by which people prefer similar 
others48, and evaluate them favorably49.

People are less likely to befriend people who “seem different.” One attitudinal dimension that leads to out-
group discrimination is perceived cultural foreignness8. In the present work, cultural distance predicted self-other 
disagreement–perhaps peers were reacting to the “foreignness” of international students. This “foreignness” could 
contribute to what sociology terms as cultural capital, consisting of high-status cultural signals like preferences, 
behaviors, and attitudes, which may be leveraged in social exclusion50. The greater the cultural distance from 
the U.S., the greater gap in cultural capital international students had to traverse—this gap drives the negative 
peer bias against cultural outsiders. Given the pervasiveness of intergroup mistrust and bias, we speculate that 
our findings indicate that this cultural mismatch in what it means to be socially competent is intertwined with 
peer bias against international students, but future work is needed to parse the explanations for our findings.

One limitation of this study lies in the fact that data were anonymized for privacy purposes, therefore peer-
raters’ nationalities are unknown. At first glance, the anonymity of the peer raters may seem like a threat to 
the current study’s validity, especially since perceiver identities play a role in intergroup perception51—what if 
international students were more likely to be rated by other international students? However, the peer groups 
were pseudorandomized with respect to nationality, so all students were uniformly likely to be rated by U.S. and 
international peers. Further, if peer-ratings were not anonymous, students may not have been totally honest in 
their ratings. Future work could probe this cultural mismatch by examining whether cultural outsiders (especially 
from culturally distant nations) disagree with peers when judging the competence of other students. If they not 
only misjudge their own competence, but the competence of others, as defined by local norms, that will uncover 
the full extent of this cultural mismatch.

Future work should also replicate the cultural distance analyses in another host nation to ensure the mecha-
nism is cultural distance from the host population rather than cultural distance from the U.S. per se. Previous 
work suggests American expatriates perceived no difference in sociocultural adjustment in cultures similar and 
dissimilar to the U.S, although it took more time to feel proficient with perceived cultural distance52. Will our 
effects replicate in settings with different dynamics, where outsiders have more social capital? Future work should 
also examine the unexpected finding that the more culturally distant an international student’s home nation, 
the more socially competent they believed themselves to be. Perhaps this is a case of self-selection: only confident 
people would choose to attend graduate programs in culturally unfamiliar settings. Previous research shows the 
tendency to self-enhance, or rate oneself more favorably than peers, manifests in dimensions most valued by one’s 
culture53,54. In accordance with Fig. 1, we see that international students evaluated themselves above the mean on 
competencies such as achievement orientation, teamwork, and emotional self-control while American students 
rated themselves greater than the mean on subscales like inspirational leadership and influence. We therefore 
speculate our findings may combine one’s (perceived) ability and how much they value a competency, influenced 
both by cultural background and current social context, which future work should disentangle. Beyond varying 
the cultural context, future work might replicate our analyses with socioeconomic status—previous work shows 
that social connectedness between people of varying incomes may facilitate economic mobility55. Finally, we must 
note it is possible MBA students differ from the general population in their motivation to network and connect 
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with others, the level at which they value emotional and social competence, or how culturally tolerant they are 
of social differences. Future work should test if our findings hold in other social settings.

What can (or should) communities and institutions do about cultural outsiders’ relative definitions of social 
and emotional competence? If peers’ negative evaluations and cultural outsiders’ inaccurate self-assessment (in 
their novel context) impede sociocultural integration, an intervention using peer feedback could improve social 
outcomes, which was the pedagogical purpose of the peer reports in the current sample. Cross-cultural training 
may increase intercultural competence; however, effectiveness is difficult to assess and importantly, outcomes 
can vary based on expatriates’ cultural distance56. Yet marginalization was not inevitable for the international 
students in the current sample, even for those more culturally distant; if they were perceived as competent by 
their peers, they were also well-connected.

But we argue the burden should not be placed solely on cultural outsiders, who are already adjusting to a 
novel environment. Learning culturally-specific norms and values takes time–and meanwhile, their peers will 
be establishing their advantageous positions in the network. Members of the host community should learn that 
interpersonal competence standards are culturally relative. Future work should explore ways to do this, as cur-
rent cross-cultural awareness interventions are ineffective in creating long-term attitude change57. Increasing the 
value host nationals place on cultural diversity is one solution58. Structured intergroup contact is another way to 
improve the social connections of international students59. Students in our sample were assigned to intention-
ally diverse peer-groups for their coursework, which might eventually help them overcome cultural differences 
throughout their MBA program enrollment.

Finally, we do not imply that social success hinge entirely on adhering to culturally relative social standards. 
Perceived warmth, attractiveness, experience with cultural diversity, and personality also predict advantageous 
network positions12,32,58. Our work, however, does suggest that alignment in local cultural definitions of emotional 
and social competence may be important for attaining social success in the studied context.

In sum, we suggest cultural outsiders can be socially successful in a new context if they adjust to local stand-
ards of social competence or if locals broaden their definitions of social competence, perhaps through interven-
tions meant to promote cross-cultural friendships60,61. Continuous opportunities for meaningful connections 
might help host community members avoid making dispositional attributions based on culturally relative norms.

Method and materials
Participants and procedure.  The participants were students from 8 first year MBA cohorts from 2012 
to 2019 at a private university in the United States (N = 1328). The sample size was determined by cohort size, 
rather than power analyses. All participants completed the ESCI29 for themselves and 2–7 peers in a closely col-
laborative study group, which were pseudorandomized regarding nationality62. Our sample had 244 groups in 
total, which ranged in size from 3 to 8 students (M = 5.45, SD = 0.72). Students met in their groups at least five 
times per week, oftentimes for several hours per day. We believe they were able to create meaningful impres-
sions of their peers’ social and emotional abilities at the point of data collection. The peer-raters’ identities were 
anonymous to ensure validity in their evaluations. Participants also filled out social network surveys twice in 
their first year of the program (September, then sometime between November–April); we use data from the first 
timepoint, aligning with the timing of the ESCI measurement.

We included students’ data if they had self-reported ESCI values, at least one peer-reported set of ESCI values, 
and social networking values, excluding 300 participants from the original sample of 1628. Of the included 1328 
MBA students, 869 reported their nationality as the United States and 459 reported another nationality, meaning 
our sample contained 35% international students from 57 countries (See Supplementary Materials Table S3). 
512 identified as female, and 816 identified as male (61% male). Of those asked for their ethnicities, 671 were 
White non-Hispanic, 173 were Asian American Pacific Islander, 53 were Black non-Hispanic, 51 were Hispanic 
or Latino, 24 were multi-racial, 8 were Native American, 284 did not report, and the remaining had no response 
(64% White, of those reported).

All participants provided informed consent to participate in this research as part of their coursework in 
organizational behavior. This sample of MBA students is of interest due to the inclination to network with peers. 
All data collection procedures and experimental protocols ethically followed standards from the Dartmouth 
Committee for the Protection of Human Subjects, which serves as the Institutional Review Board and followed 
the relevant guidelines from the Declaration of Helsinki.

Measures.  Social network survey.  All students were emailed a social network survey during their first year 
in the program, once in September (five weeks into their first term) and again later in the school year, between 
November and May. The first cohort completed the survey only once in November. Students indicated their 
social ties by checking the box next to peers’ names they considered friends (See Supplementary Materials) amid 
the full list of their cohort, from which we could extrapolate mutual friendships (M = 14.35, SD = 10.27, min = 0, 
max = 60).

Network centrality was calculated from a principal components analysis with several correlated social net-
work measures (e.g. indegree, PageRank, and betweenness centralities; for details see Supplementary Materials 
Tables S1 and S2). Individuals high on centrality have a greater number of friends that they name, more people 
who name them as friends, and connections with other well-connected people30.

Emotional and Social Competencies Inventory.  Students completed the Emotional and Social Competencies 
Inventory (ESCI) for themselves and anonymously for 2–7 peers from closely collaborative study groups62. The 
70-item ESCI measures interpersonal abilities (e.g. teamwork or self-management) based on behavioral fre-
quency on a Likert scale (1–5; Never, Rarely, Sometimes, Often, Consistently29). Emotional and social competen-
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cies are evaluated as observable frequencies of specific behaviors, predict real-world outcomes, reliably meas-
ured by other-assessment, and was created with American norms in mind63. For example items per subscale, see 
Supplementary Materials.

In our analyses, we examined ESCI self-other absolute differences (M = 50.62, SD = 15.49, min = 15.6, 
max = 146.58), indicating the size of students’ self-other disagreement. To calculate these values, we computed 
the following across all 70 items:

Global self-other absolute differences = 
∑

70

n=1
|sn − pn|

s = self-rating per ESCI itemp = mean of peer-ratings per ESCI item
We additionally calculated the averages of the ESCI self-reported (M = 3.91, SD = 0.43, min = 1.86, max = 5) 

and peer-reported (M = 3.92, SD = 0.37, min = 2.4, max = 4.89) competence scores separately.

Cultural distance.  To quantify international students’ home nations’ cultural difference from the U.S (in 
terms of values, beliefs, and norms), we used a recently-developed index of cultural distance28. The authors 
adapted a measure of genetic distance between populations to quantify total cultural distance across values, 
beliefs, and norms without assuming homogeneity within nations. Cultural distance values were computed 
using nationally representative and culturally transmissible data (World Values Survey) from 170,247 partici-
pants originating from 85 nations from 2005 to 2014.

We used cultural distance from the U.S. as a predictor since our sample’s MBA program is located there. 
International students from the nations included in calculations from Ref.28 were assigned their nation’s cultural 
distance value (0.025–0.192) to be used in analysis (See Supplementary Materials Table S3). We excluded 23 
international students from analysis since their homes did not have a calculated cultural distance value.

Data availability
Complete data processing code, complete analysis code, and partial data are available on OSF (https://​osf.​io/​
a5ctb/?​view_​only=​e7de4​1e9ce​ba40b​fab07​3ac19​7efc4​d3), but none of the analyses were preregistered. We do not 
have permission to share participant-level data publicly.
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Supplementary Materials for Social Networks are Shaped by Culturally Contingent 

Assessment of Social Competence 

 
ESCI example items. The ESCI examines 12 learned competencies, outlined with an 

example item each: emotional self-awareness (“Able to describe how own feelings affect own 

actions”), emotional self-control (“Remains calm in stressful situations”), adaptability (“Adapts 

to shifting priorities and rapid change”), achievement orientation (“Initiates actions to improve 

own performance”), positive outlook (“Views the future with hope”), empathy (“Understands 

another person’s motivation”), organizational awareness (“Understands the team’s or 

organization’s unspoken rules”), influence (“Convinces others by appealing to their self-

interest”), coaching and mentoring (“Cares about others and their development”), conflict 

management (“Resolves conflict by de-escalating the emotions in a situation”), teamwork 

(“Works well in teams by encouraging cooperation”), and inspirational leadership (“Leads by 

bringing out the best in people”). 

Social network survey question. This survey consisted of a cohort roster and the 

following prompt: “Consider the people with whom you like to spend your free time. Since you 

arrived at [institution name], who are the classmates you have been with most often for informal 

social activities, such as going out to lunch, dinner, films, visiting one another’s homes, 

exercising together, and so on?” (adapted from (Burt, 1992). 

Social network calculations. We calculated the following variables for each participant 

(for each, we note whether we used directed or undirected graphs in our calculations): structural 

constraint (which we later reversed to become brokerage for the sake of clarity), indegree 

centrality, outdegree centrality, eigenvector centrality, betweenness centrality, pagerank, and 



clustering coefficient (see Table S1 for descriptions). All variables were positively skewed so we 

log-transformed them (loge(variable+1)). 

  



 

Social Network 
Variable Description 

Network 
Centrality 
(PC1) 

Constraint 

Degree to which person's friends are 
redundant, versus connecting otherwise 
unconnected parts of the network (U). For 
the primary analyses we reversed this to 
become brokerage, but kept it in its 
original state for the PCA 

-0.356 

Indegree 
Centrality 

Number of incoming ties (D) 0.351 

Outdegree 
Centrality 

Number of outgoing ties (D) 0.439 

Eigenvector 
Centrality 

Connectedness to well-connected others 
(U) 

0.421 

Betweenness 
Centrality 

Extent to which person acts as a bridge on 
the shortest path between all other pairs of 
people (U) 

0.416 

Pagerank 
Similar to eigenvector but corrects for 
inflation of centrality scores for peripheral 
friends of highly-central people (U) 

0.450 

Clustering 
Coefficient 

Probability that a person's friends are also 
friends with each other (i.e., cliquish) (U) 

-0.062 

 

Table S1. The 7 social network variables computed for all participants and their loadings onto 

the first principal component, which we named Network Centrality based on the loadings. (D) 

indicates variables derived from a directed network graph and (U), variables derived from an 

undirected graph that included only mutual ties. Color indicates the direction and strength of the 

variable loadings (green = positive and red = negative).   



We then wanted to explore other social network outcomes for MBA students, based on 

their self- and peer-rated social and emotional competence. But because some of the above social 

network variables are highly correlated, we reduced dimensionality using a principal component 

analysis of the 7 variables using the prcomp function in the stats package for R. We therefore 

used them as the social connectivity outcome measure in the main text (see Table S1 for 

variables and loadings). The first principal component, which we refer to as Network Centrality, 

loads onto the social network centrality measures along with constraint: people high on this 

component report having more friends, have more people reporting them as friends, connect 

well-connected others, and bridge otherwise unconnected parts of the network, acting as social 

brokers. These social network measures were correlated with one another (Table S2). 

  
Constraint 

Indegree 
(Log) 

Outdegree 
(Log) 

Eigenvector Betweenness Pagerank Clustering 

Constraint 1.000 0.570 0.786 0.577 0.788 0.633 0.126 
Indegree 
(Log) 

0.570 1.000 0.415 0.600 0.410 0.515 0.084 

Outdegree 
(Log) 

0.786 0.415 1.000 0.713 0.776 0.787 0.089 

Eigenvector 0.577 0.600 0.713 1.000 0.568 0.820 0.060 

Betweenness 0.788 0.410 0.776 0.568 1.000 0.814 0.298 

Pagerank 0.633 0.515 0.787 0.820 0.814 1.000 0.115 

Clustering 0.126 0.084 0.089 0.060 0.298 0.115 1.000 
 

Table S2. The 7 social network variables’ correlations with one another. 

 

Cultural Distance. The following table describes the students in the present sample, by 

their home country, cultural distance value from the United States (Muthukrishna et al., 2020), 

and frequency within the sample (Table S3).  

  



Nationality Cultural Distance  
(from the U.S.) 

Frequency 
in N 

No Response NA 8 
Argentina 0.072 11 
Armenia 0.175 2 
Australia 0.033 6 
Austria NA 1 
Botswana NA 1 
Brazil 0.07 41 
Canada 0.025 24 
Chile 0.08 1 
China 0.17 68 
Colombia 0.112 5 
Cote D'Ivoire NA 1 
Croatia NA 1 
Czech Republic NA 3 
Denmark NA 1 
France 0.084 3 
Germany 0.079 5 
Ghana 0.174 1 
Greece NA 2 
Haiti NA 1 
Hong Kong 0.098 9 
Hungary 0.108 2 
India 0.087 97 
Indonesia 0.19 1 
Ireland NA 2 
Israel/Palestine 0.152 2 
Italy 0.062 4 
Jamaica NA 1 
Japan 0.118 10 
Kazakhstan 0.116 2 
Kenya NA 2 
Mexico 0.075 23 
Sweden 0.109 1 
Taiwan 0.104 3 
Thailand 0.139 1 
Turkey 0.127 4 
Uganda NA 1 



Ukraine 0.085 3 
United Kingdom 0.056 10 
United States 0 869 
Uruguay 0.088 1 
Vietnam 0.174 3 
Zimbabwe 0.132 5 

 
Table S3. The nations represented by the international students in the present sample, their 

cultural distance value from the U.S., and the number of students by nation. 

Alternate Analyses 

 Nationality, emotional and social competence, and centrality. 

 Given that each peer group rated different people, there may have been variance in the 

scoring between all the peer groups. We ran a multi-level model using the lme4 package in R. 

We regressed social network centrality on mean-centered nationality, mean-centered self- and 

peer-reported ESCI scores, their interactions, and a random effect for peer group, while 

controlling for gender. We did not control for cohort year, since we specified a random effect for 

groups over time. We see results identical to those reported in the main text: international 

students tended to have lower levels of centrality (b = -.617, SE = .105, t(1167) = -5.882, p < 

.001), while those identifying as female had higher levels of centrality (b = .351, SE = .1, t(1165) 

= 3.502, p = < .001). Both self- (b = .423, SE = .123, t(1317) = 3.5,  p < .001) and peer-reported 

emotional and social competence (b = .381, SE = .14, t(930) = 2.733,  p = .006) positively 

predicted centrality. Those who were considered more emotionally and socially competent, by 

their peers’ ratings or their own, tended to hold more central positions in their cohort networks. 

No interaction effects were significant in this model. The intraclass correlation for the peer 

groups was 0.016, suggesting that our effects are not explained by groups of peer-raters. 

Cultural distance, emotional and social competence, and centrality. 



For our subset of just international students, we regressed social network centrality on 

mean-centered cultural distance, mean-centered self- and peer-reported ESCI scores, their 

interactions, and a random effect for peer group, while controlling for gender. We did not control 

for cohort year, since we specified a random effect for groups over time. We see results identical 

to those reported in the main text: international students from nations less similar to the U.S. 

tended to have lower levels of centrality (b = -.344, SE = .079, t(403) = -4.356, p < .001) 

compared to those from nations with low cultural distance to the U.S.SDelf-reported emotional 

and social competence (b = .464, SE = .174, t(419) = 2.662,  p = .008) positively predicted 

centrality. Those who rated their own social and emotional competence highly, tended to hold 

more central positions in their cohort networks. Lastly, we see that ESCI peer-ratings interacted 

with cultural distance (b = .37, SE = .185, t(411) = 2.003,  p = .046), such that students from 

nations culturally dissimilar from the U.S. who had high peer-rated emotional and social 

competence were more central to their cohort networks. The other interaction effects were 

significant in this model. The intraclass correlation for the peer groups was 0.032, suggesting 

that our effects are not explained by groups of peer-raters. 
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