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Abstract 

Having close relationships with outgroup members is an especially powerful form of 

intergroup contact that can reduce prejudice. Rather than examine the consequences of forming 

close outgroup relationships, which has previously been studied as part of intergroup contact 

theory, we examine how outgroup relationships—relative to ingroup relationships—form in the 

first place. We collected seven years of data from Jewish Israeli and Palestinian teenagers 

attending a three-week summer camp at Seeds of Peace, one of the largest conflict 

transformation programs in the world. We tested how being assigned to share an activity group 

(e.g., bunk, table, dialogue group) influenced relationship formation among outgroup pairs 

(Jewish Israeli-Palestinian) compared to ingroup pairs (Israeli-Israeli, Palestinian-Palestinian). 

Existing research offers competing theories for whether propinquity is more impactful for the 

formation of ingroup or outgroup relationships; here, we found propinquity was significantly 

more impactful for outgroup relationships. Whereas two ingroup participants were 4.46 times 

more likely to become close if they were in the same versus different bunk, for example, two 

outgroup participants were 11.72 times more likely to become close. We propose that sharing an 

activity group is especially powerful for more dissimilar dyads because people are less likely to 

spontaneously engage with outgroup members in ways that promote relationships. Thus, 

structured, meaningful engagement can counteract homophily. Furthermore, in this setting, 

propinquity proved to be an even better predictor of outgroup (vs. ingroup) relationship 

formation than that pair’s initial outgroup attitudes. We discuss theoretical and practical 

implications for intergroup processes and relationship formation. 

 

Keywords: intergroup relationships, social networks, homophily, propinquity, intergroup contact 
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 “The tragedy in the Israeli-Palestinian conflict is that the people in it live so physically close to 

one another, yet are so separated. […] Walls are built of concrete to separate us, leading to even 

higher walls of fear and ignorance.” – Aziz Abu Sarah, author of Strangers, Neighbors, Friends: 

Muslim-Christian-Jewish Reflections on Compassion and Peace 

 

Having close outgroup relationships is an especially powerful form of intergroup contact 

that can reduce prejudice. Indeed, forming relationships with people from different social groups 

can improve intergroup attitudes and decrease anxiety and stress in intergroup contexts (for 

review, see Davies, Tropp, Aron, Pettigrew, & Wright, 2011). Before people can enjoy the 

consequences of having close outgroup relationships, however, they need to build them first. 

Thus, rather than examine the consequences of forming an outgroup relationship, which has 

previously been studied as part of intergroup contact theory, we instead examine the factors that 

facilitate outgroup relationships—relative to ingroup relationships—in the first place. More 

specifically, the current paper seeks to understand: How is the formation of outgroup 

relationships similar to or different from the formation of ingroup relationships?  

We explore this question in the context of one of the largest conflict transformation 

programs of its kind: Seeds of Peace. This program addresses the seemingly intractable and 

deeply-entrenched Israeli-Palestinian conflict by bringing Jewish Israeli and Palestinian 

teenagers from their respective countries to the United States for an annual three-week summer 

camp designed to promote leadership and reduce intergroup conflict. The setting allows us to 

examine the relationships that form when people who are raised as “enemies” are given the 

opportunity to interact with one another as well as with members of their ingroup. We explore 

which campers become close to which other campers, and what types of encounters facilitate 

close outgroup and ingroup relationships. In so doing, we extend scientific understanding of how 

two well-established social psychological processes, the tendency to associate with similar others 
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and with those who are proximate, influence relationship formation in a modern, high-conflict 

intergroup context.  

Forming relationships: Similarity and propinquity 

Individuals tend to associate with those who share their own characteristics, such as race, 

religion, gender, and age – a tendency known as homophily (for review, see McPherson, Smith-

Lovin, & Cook, 2001). Indeed, if you reflect on your relationships with friends, neighbors, or co-

workers, you are likely to identify many similarities with them. Homophily arises both because 

similar individuals tend to join the same activities (Feld, 1982) and because similar individuals 

tend to associate with each other even within a given activity (McPherson et al., 2001). Thus, 

supporting the notion that “birds of a feather flock together,” research suggests that one major 

determinant for whether people form relationships is the extent to which they are similar to one 

another. 

Additionally, having physical or psychological proximity to others, a feature known as 

propinquity, tends to facilitate relationship formation (Davies et al., 2011; McFarland, Moody, 

Diehl, Smith, & Thomas, 2014; McPherson et al., 2001; Sykes, Larntz, & Fox, 1976). For 

example, naval recruits in adjacent bunks, people who live on nearby streets, and college 

students who live in the same dorm hall are all more likely to become friends (McPherson et al., 

2001; Sykes et al., 1976). If propinquity is assigned—that is, not selected by participating 

individuals—and effectively random, then it provides an opportunity to identify the causal effect 

of propinquity on relationship formation.  

Although social network research has repeatedly established evidence for similarity and 

propinquity as two central factors driving relationship formation, there has been surprisingly 

little work examining how these two factors interact. This paper tests whether being assigned to 
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share activities encourages relationships to a different extent for people who are more or less 

similar. To our knowledge, ours is the first study to examine whether there is an interaction 

between similarity and assigned propinquity when participants have no opportunity to change 

their assignment. Moreover, we are the first to study the interaction of similarity and propinquity 

in a high-conflict intergroup setting. 

Theoretically, determining whether (and when) propinquity affects how people form 

relationships with those who are more or less similar to them provides insight into the 

psychological processes by which similarity and propinquity each facilitate relationship 

formation. Our approach also opens deeper questions about the aspects of propinquity that matter 

most for establishing relationships, and whether those aspects differ for ingroup and outgroup 

members. Because we explore this in the context of one of the largest conflict transformation 

programs of its kind, our question is not only theoretically important for these different 

literatures, but practically relevant as well. 

Intergroup contact theory, intergroup interactions, and relationship formation 

The effect of propinquity among dissimilar others has primarily been studied by 

psychologists as part of intergroup contact theory. Originally formulated by Allport (1954), 

intergroup contact theory suggests that, under the right conditions, having contact with outgroup 

members leads people to reduce their prejudice toward the outgroup. Specifically, Allport 

suggested that contact would reduce prejudice when there is 1) equal status between groups, 2) 

common goals, 3) intergroup cooperation, and 4) support from authorities, law, or customs. 

Since then, research has repeatedly demonstrated an association between positive intergroup 

contact and reduced prejudice. A meta-analysis by Pettigrew and Tropp (2006) suggested that 
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prejudice reduction is greater when Allport’s optimal conditions are present, though the 

conditions are not essential for improving attitudes.  

Although findings from the contact theory literature could lead one to believe that contact 

with outgroup members is generally quite positive, other findings from the intergroup interaction 

literature suggest the opposite. Indeed, in the short term, interacting with outgroup members has 

been shown to lead to intergroup bias, anxiety, and avoidance (MacInnis & Page-Gould, 2015; 

Shelton et al., 2009; Stephan & Stephan, 1985; Trawalter et al., 2009). In an attempt to reconcile 

these two literatures, MacInnis and Page-Gould (2015) suggest that it may be useful to consider a 

contact “threshold” where a person accumulates enough intergroup interaction experience so that 

the negative effects generally seen in the intergroup interaction literature transform into the 

positive effects generally seen in the intergroup contact literature. Framed differently, their 

model suggests that increasing the quantity and quality of intergroup engagement will increase 

the rate at which an individual responds to outgroup interactions like ingroup interactions.    

Perhaps because intergroup contact appears to yield greater benefits when the depth of 

contact is greater, close outgroup relationships have been considered an especially powerful form 

of intergroup contact that can lead people to change their attitudes. Note that, to the extent that 

close relationships are examined in the intergroup contact literature, they are typically considered 

an independent variable rather than a dependent variable. Indeed, the potential for forming close 

relationships has been offered as a fifth optimal condition for contact to reduce prejudice 

(Davies, Tropp, Aron, Pettigrew, & Wright, 2011; Pettigrew 1998). In the Seeds of Peace 

context, participants who formed a close outgroup relationship during camp developed more 

positive feelings toward outgroup campers and more positive feelings toward the outgroup as a 

whole (Schroeder & Risen, 2016).  
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Beyond testing the association between close outgroup relationships and intergroup 

attitudes, prior research has also shown that forming relationships with people from different 

social groups can have other benefits for individuals, such as decreasing anxiety and stress in 

intergroup contexts and encouraging openness to future intergroup interactions (Davies et al., 

2011; Emerson et al., 2002; Page-Gould et al., 2008; Pettigrew, 1998; Tropp & Pettigrew, 2005; 

Wright et al., 2002; Wright & Tropp, 2005). Moreover, outgroup relationships may also have 

societal benefits, such as making it easier to tackle social issues such as promoting peace or 

compromise between groups in conflict or creating inclusive climates at work and school, as has 

been found with intergroup contact broadly (Al Ramiah & Hewstone, 2013; Paolini et al., 2014; 

Sculz & Taylor, 2018; Stevens, Plaut, & Sanchez-Burks, 2008).  

Of course, individuals and society cannot benefit from outgroup relationships until they 

are formed. Thus, we examine the relationships that form in an intergroup setting as our 

dependent variable of interest. We explore how individual and contextual factors interact to 

predict which participants will become close during their camp experience. We examine if and 

how two of the most reliable predictors of relationship formation – similarity and propinquity –

interact in an intergroup setting. Specifically, we test whether propinquity will be especially 

powerful for increasing relationships among ingroup members, as some theories suggest, 

whether it will be especially powerful for increasing relationships among outgroup members, as 

other theories suggest, or whether it will operate similarly for both ingroup and outgroup 

members.  

Similarity, propinquity, and their interaction 

How might similarity and propinquity interact to influence relationship formation? We 

consider three competing hypotheses. Evidence that supports or rejects each one has theoretical 
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value because it can shed light on how similarity and propinquity each influence relationship 

formation. 

One possibility is that propinquity amplifies homophily, facilitating relationships more 

among similar than dissimilar individuals (Reagans, 2011), which we will call the amplification 

hypothesis. As described above, initial encounters with outgroup members are often negative in 

valence, “producing heightened stress, intergroup anxiety, or outgroup avoidance” (MacInnis & 

Page-Gould, 2015, p. 313). If the contact experience with similar others is positive while the 

contact experience with dissimilar others is less positive—or even negative—then more contact 

could very well amplify homophily. Indeed, contact with dissimilar individuals does not always 

reduce prejudice. Research on desegregation, for example, demonstrates that even when groups 

can mix, they often try to avoid interacting with each other (Dixon & Reicher, 1997; Hodson, 

2011; Miller & Brewer, 2013; Saguy, 2018; Schofield & Eurich-Fulcer, 2004). Moreover, when 

outgroup members actually interact, it can lead to increased disliking, prejudice, or ingroup 

favoritism (Bail et al., 2018; Barlow et al., 2012; Ebbesen, Kjos, & Konečni, 1976; Enos, 2014; 

Graf, Paolini, & Rubin, 2014; Hodson, 2011). For example, when Republican and Democrat 

Twitter users were assigned to follow a bot that exposed them to messages from people of their 

opposing political ideology, participants reported stronger identification with their own party’s 

views (Bail et al., 2018). In addition, negative contact experiences are more strongly associated 

with corresponding negative attitudes toward the outgroup, as compared to the strength of 

association between positive contact experiences and positive attitudes (Barlow et al., 2012; Graf 

et al., 2014). Thus, frequent interactions may facilitate relationships generally, but less so for 

outgroup members if interactions with outgroup members are more likely to be negative in 

valence.  
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Note that the amplification hypothesis helps test how and why similarity facilitates 

relationships. If individuals tend to form relationships with similar others because ingroup 

interactions are consistently more positive and meaningful than outgroup interactions, then more 

frequent interactions should amplify the effect of similarity. But, if similar individuals tend to 

form relationships with each other for another reason – for example, because they anticipate 

positive ingroup interactions and proactively start those more, then assigning propinquity may 

not amplify the effect of similarity.  

A second possibility is that propinquity facilitates ingroup and outgroup relationships 

roughly equally, which we will call the null hypothesis because it would be supported by a non-

significant interaction term between propinquity and similarity. That is, propinquity may help to 

build relationships with dissimilar others, as has been demonstrated numerous times in the 

intergroup processes literature, because it helps to build relationships in general. For example, in 

one study, being college roommates with an ingroup member compared to an outgroup member 

did not show a statistically significant difference in time spent with the roommate or attitudes 

towards the roommate, even though having an outgroup roommate affected the percentage of 

other outgroup friendships formed (Gaither & Sommers, 2013). Other studies have found that 

propinquity can increase the likelihood of outgroup relationships forming (e.g., Stearns, 

Buchmann, & Bonneau, 2009), but what remains unclear in these studies is how much 

propinquity matters for forming outgroup relationships relative to ingroup relationships, i.e., how 

propinquity and similarity interact. While studying the factors that influence outgroup 

relationship formation makes sense, practically speaking, for the purpose of promoting positive 

intergroup relations, comparing the effect of outgroups to ingroups is critical for developing a 

full theoretical picture of how and why propinquity causes relationships to form. If propinquity 
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leads to relationships simply because it gives people more opportunities to interact, then we 

might expect it to have the same effect for ingroup and outgroup members. If propinquity has its 

effect by changing the nature of people’s interactions, however, then we might expect 

differences. 

A third possibility is that propinquity mitigates homophily, facilitating outgroup 

relationships that wouldn’t otherwise form, which we will call the mitigation hypothesis. 

Supporting this possibility, a 1975 study of a housing project in New York City found that 

residents formed friendships with those who lived closer to them, but the effect of living closer 

was especially pronounced for individuals of a different race or age (Nahemow & Lawton, 

1975). However, some questions remain about the direction of causality. Residents were allowed 

to (and, in fact, sometimes did) move away; dissimilar residents could have been more likely to 

be friends when living close to each other because less friendly, dissimilar individuals moved 

out1. In addition, previous research has found less homophily in smaller groups; for example, 

homophily is less pronounced among children in smaller schools or classrooms (where there are 

fewer associations from which to choose; McFarland et al., 2014). Thus, to the extent that 

assigned propinquity reduces electivity in associations, it may also reduce homophily.  

We propose a nuanced version of the mitigation hypothesis: propinquity will have 

stronger effects for dissimilar individuals’ relationship formation than for similar individuals’ 

specifically when assigned propinquity encourages meaningful engagement that dissimilar 

individuals would not normally have with each other. As noted above, isolated interactions with 

dissimilar others tend to be stressful and discourage future interactions (MacInnis & Page-Gould, 

2015; Shelton et al., 2009; Stephan & Stephan, 1985; Trawalter et al., 2009). In contrast, 

 
1 The researchers even noted that turnover had been relatively high in the year before the study, with several “older 

white” residents using “racial overtones” to complain about the state of the housing development (p. 209). 
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interactions with similar others are often more intimate and involve self-disclosure (Stephan, 

Stephan, Wenzel, & Cornelius, 1991; Trail, Shelton, & West, 2009), which are aspects of 

interaction that tend to foster relationships (Hays, 1985; Reis & Patrick, 1996; Reis & Shaver, 

1988). Because people spontaneously have interactions that are conducive to developing 

relationships with similar others more so than with dissimilar others, we contend that activities 

that facilitate repeated, meaningful engagement will disproportionately increase the likelihood of 

relationship formation among dissimilar individuals. In other words, whereas similar others may 

be prepared to develop relationships with one another without the assistance of repeated, 

structured engagement, dissimilar others may need that assistance. Propinquity that encourages 

meaningful interactions can help dissimilar others transition from potentially difficult initial 

encounters to more rewarding engagement that promotes relationships.  

Overview of the Current Research 

We test these three competing hypotheses with Jewish Israeli and Palestinian participants 

of the Seeds of Peace program. Seeds of Peace was founded almost three decades ago and is now 

one of the world’s largest conflict transformation programs. Each year, teenagers from the 

Middle East travel to America to participate. Seeds of Peace staff and the country governments 

and school systems select participants to attend based on their leadership potential and English-

speaking abilities (not their propensity to form outgroup relationships; see details on selection in 

the Method section below). 

Unlike most previous studies, we test the roles of propinquity and similarity among 

individuals from groups engaged in one of the most profound conflicts in the world. Indeed, the 

Israeli-Palestinian conflict is considered one of the most difficult and protracted conflicts of the 

20th century. Further distinguishing the setting, participants’ initial attitudes toward the outgroup 
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are often not informed by direct interpersonal experiences. In our data collected between 2011 

and 2017 (inclusive), 56.3% of participants reported never having met someone from the 

opposing group before. To better understand the relative importance of propinquity for forming 

outgroup relationships, we also examine the importance of individual differences in initial 

attitudes toward the outgroup (at pre-camp) for forming outgroup relationships, providing a 

meaningful comparison point to think about how much relationship outcomes are explained by 

propinquity.  

We define relationships at Seeds of Peace as those camp participants (i.e., “alters”) that a 

given participant (i.e., “ego”) lists as “close.” Although imperfect, having participants generate a 

list of names via survey methodology is a common means of generating social network data 

(Burt, 1984; Marsden, 1987, 1990, 2011). We discuss the potential limitations of this kind of 

recall-based measure in the General Discussion. Rather than attempting to measure “friendships” 

among intergroup participants (which many prior studies have done; see Davies et al., 2001), we 

instead measure “close relationships” because we expected that some participants would resist 

referring to outgroup relationships as “friendships” in this highly antagonistic conflict setting. 

Thus, we expected that asking participants to nominate those to whom they felt most close would 

result in more accurate measurement of both close ingroup and outgroup relationships than 

asking them to nominate “friends” (which could result in a preference for nominating ingroup 

members). To make sure that our measure truly captured the people to whom participants felt 

close at camp (rather than, for instance, the social desirability of saying that one is close to 

certain people), we first confirm that similarity and propinquity each separately predicts 

closeness, which we expect based on the social network literature.  
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The Seeds of Peace camp provides a unique opportunity to explore the impact of assigned 

propinquity on outgroup versus ingroup relationship formation. Campers are assigned into three 

types of activity groups: dialogue groups where participants have 110-minute daily discussion 

sessions about the conflict, bunks where participants sleep every night, and dining tables where 

participants consume their daily meals (see details for how assignment occurs in “assignment to 

groups” section below). We examine how being assigned to the same or different group affects 

relationship formation for similar pairs (e.g., those with the same nationality) and dissimilar pairs 

(e.g., those with different nationalities). Furthermore, because the program occurs every summer 

with a new set of Israeli and Palestinian teenagers, we can examine whether our model of 

relationship formation shows a consistent pattern year to year. 

Specifically, we test for evidence of either the amplification hypothesis, the null 

hypothesis, or the mitigation hypothesis. If propinquity facilitates relationship formation more 

for similar than dissimilar pairs, the data support the amplification hypothesis; if propinquity 

facilitates relationship formation to a roughly equivalent extent among similar and dissimilar 

pairs, the data support the null hypothesis; and if propinquity instead enhances relationship 

formation among dissimilar more than similar pairs, the data support the mitigation hypothesis 

(our preferred hypothesis for the Seeds of Peace context).  

To be thorough, when testing the propinquity-similarity interaction, we considered 

multiple dimensions of similarity. Our primary focus is nationality-similarity (Jewish Israeli or 

Palestinian) because it is the most important dimension of similarity in this context. However, 

given that organizational research shows that accounting for multiple dimensions of similarity 

can explain some dyadic or group outcomes better than individual dimensions of similarity (Lau 
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& Munighan, 2005), we additionally analyze gender-similarity, age-similarity, and the composite 

of all three types of similarity.  

Likewise, when testing the propinquity-similarity interaction, we considered multiple 

types of propinquity via the three different activity groups at camp (dialogue groups, table 

groups, and bunks) and their composite (i.e., whether campers were in any of the three groups 

together or not). By examining the effect of each activity group separately, we provide an initial 

test of our assertion that the mitigation hypothesis holds especially for meaningful interactions. 

That is, if propinquity reduces homophily by allowing people to meaningfully engage with 

outgroup members in the way they usually do much more with ingroup members, then we should 

find a stronger negative interaction between similarity and propinquity for activity groups that 

involve more intimate and meaningful exchange (e.g., for dialogue groups more so than for table 

groups).  

Method 

Participants. To ensure adequate statistical power, we intended to survey as many 

Palestinian and Jewish Israeli camp participants as possible across multiple years of camp, 

hoping to collect data from at least 500 campers. In total, we surveyed 515 Palestinian and 

Jewish Israeli participants who attended one of the annual Seeds of Peace camps from 2011 to 

2017 (53% female, Mage  = 15.18, SDage = 0.77). Camps included participants from other 

nationalities—such as Egyptians and Jordanians—but we focus our analysis on Palestinians and 

Jewish Israelis only, since the ingroup-outgroup distinction between these groups and history of 

antagonism is less ambiguous than it is for other group combinations.  

 Selection of participants. Seeds of Peace camp participants are selected based primarily 

on two criteria: 1) their leadership potential and 2) their ability to speak English.  
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The Ministry of Education from the Israeli government selected the Israeli participants. Seeds of 

Peace staff selected the Palestinian participants based on the quality of their applications. The 

program fully covers Seeds of Peace participants’ expenses for the trip to camp.  

 This selection procedure suggests that camp participants could differ from the 

populations they come from in meaningful ways. For example, relative to national samples, 

Seeds of Peace camp participants in 2012 were more optimistic about the possibility of lasting 

peace in the Middle East ever being achieved, though Palestinians also felt less safe (Schroeder 

& Risen, 2016).2 These differences, as well as unobserved differences between camp participants 

and the general population, underscore that analyses in this paper may not generalize to the types 

of individuals who would not participate in the Seeds of Peace camp. We can examine how 

heterogeneity among camp participants affects relationships but cannot comment on those who 

do not attend.  

 Even though camp participants may not be perfectly representative of the individuals in 

their respective countries, they are an important group to study. In a 20-year longitudinal study, 

17.5% of Israeli and Palestinian alumni ultimately worked professionally for peace-building 

initiatives (Lazarus, 2011), and others held influential positions in government, media, academia, 

and business.  

 
2 Schroeder & Risen (2016) included two self-reported attitudinal questions from national surveys on the 2012 camp 

survey. One question was, “What would you say these days about your security and safety, and that of your family?” 

(Response options: Completely safe, Safe, Not safe, Not safe at all, Do not know). Only 33.4% of Palestinian 

participants at Seeds of Peace (compared to 49.6% of the nationally representative sample) reported feeling safe or 

completely safe (Palestinian Center for Policy & Survey Research, 2012). The second question was, “Which of the 

following statements is closest to your view about the prospects of lasting peace between the Israelis and 

Palestinians?” (Response options: Will happen in the next 5 years, Will certainly happen but will take more time, 

Don’t believe it will ever happen). Only 2.4% of the Jewish Israeli and 25% of Palestinian camp participants 

(compared to 49% of Israelis and 53% of Palestinians in the nationally representative sample) reported believing 

that lasting peace would never occur (Telhami, 2011a, 2011b). 
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Participant pre-camp measures. Sample survey materials are available at the Open 

Science Foundation project page: https://osf.io/5z2cr/. On the first day of camp (“pre-camp”), all 

participants completed a survey that collected demographic information and a number of 

attitudinal measures on 7-point Likert scales with labeled endpoints and midpoints (see 

Supplemental Methods S1 for survey questions).  

Demographic information allows us to ascertain campers’ nationality, gender, and age, 

and to test how similarity between campers on each of these attributes affects relationship 

formation. We additionally asked Palestinian respondents to report their geographic region (e.g., 

West Bank, Gaza) and asked Israeli respondents to report their religion. We only included Jewish 

Israelis (73.2% of surveyed Israelis) in the analysis; we excluded Israelis who reported being 

Muslim or Arab (22.9%) or Druze (3.9%) because they did not belong to a clear ingroup or 

outgroup (e.g., some of them identified more with Palestinians than with Jewish Israelis).  

After participants report their demographic information in the survey, they next report 

information about their pre-camp outgroup relationships. They answer, “How many [Jewish 

Israelis/ Palestinians] do you have personal, positive relationships with?” (Response options: 

“0,” “1,” or “More than 1: Please write the number here”). We use responses to this question to 

create a binary variable indicating whether or not a given participant had a personal, positive 

relationship with an outgroup member before camp.  

Our attitudinal survey measure includes twenty items (α = .91): how positive, close, 

trusting, and similar did participants feel toward individuals from the other side of their conflict; 

a subset of four items from Haslam (2006) to identify to what extent participants (de)humanize 

the other side (e.g., “[Jewish Israelis/ Palestinians] are less than human”); a three-item empathy 

index adapted from Swart et al. (2011; e.g., “If I saw a [Jewish Israeli/ Palestinian] being treated 

https://osf.io/5z2cr/
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unfairly, I think I would feel angry at the way they were being treated”); a five-item anxiety 

index (reverse-scored) also adapted from Swart et al. (2011; “Imagine that your class is taking a 

trip to another country in the Middle East where there will be mostly [Jewish Israelis/ 

Palestinians]. Imagine you will have to interact with lots of [Jewish Israelis/ Palestinians]. How 

do you think you would feel in this situation?” Nervous, worried, scared, defensive, 

unconfident); one item gauging perceived support in forming outgroup relationships (“How 

supportive are your friends and family about you forming relationships with [Jewish Israelis/ 

Palestinians]?”); and three items gauging commitment to the peace process (e.g., “How 

committed are you to working towards a peace with justice between Israelis and Palestinians?”).  

Participant post-camp relationships. On the last day of camp (“post-camp”), 

participants completed a second survey in which they listed up to five (in 2011-2013) or up to 

ten (in 2014-2017) other participants from camp to whom they felt the “most close.” 

Specifically, they were asked to “Think of the [five/ten] people at camp to whom you feel most 

close. Please list their first names and the first letter of their last names below.” This “name 

generator” method of identifying relationships is common in studies of social networks (Burt, 

1984; Marsden, 1987), as is the limit of five to ten alters to keep surveys manageable (Burt, 

1984). Participants’ lists of close others created our main dependent variable: whether a dyad 

constituted a relatively close relationship (1) or not (0).  

Because 79.9% of participants listed the maximum number of possible connections that 

the survey allowed, every “close” relationship should be considered close relative to other 

relationships. In order to identify exactly to whom each camper was referring, research assistants 

read through the lists of close relationships and manually matched the listed names to an 

identification number associated with that camp participant. A separate set of research assistants 
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“audited” the first team’s identifications and noted discrepancies. Finally, the authors reviewed 

discrepancies and came to consensus for resolving ambiguous cases. As needed, the research 

team consulted Seeds of Peace staff for assistance, such as identifying campers who went by 

nicknames.  

Across all years, Jewish Israelis and Palestinians listed a total of 3,515 close relationships 

(out of 3,955 possibilities, given the 5-person maximum in years 2011-2013 and the 10-person 

maximum in years 2014-2017). Of these close relationships, 91.3% were identified with a “high” 

degree of confidence whereby both sets of research assistants agreed that there was only one 

person at camp to whom the subject could have been referring. An additional 3.9% were 

matched with a high degree of confidence to more than one possible target; for example, if there 

was more than one Dana in a given camp year, then cases of “Dana” clearly being listed, but 

without the initial of the last name, could not be matched to a unique individual. An additional 

2.0% of close relationships were identified with high confidence as camp counselors or camp 

support members. Of the remaining 2.8% relationships listed, approximately half (1.4% of all 

relationships) were matched to possible names with a low degree of confidence. These cases 

often involved difficult-to-read handwriting; for these cases, research assistants listed one or 

more participants to whom the subject might have been referring. The other half of cases (1.4% 

of all relationships) are excluded from analysis for being unidentifiable. These cases consisted of 

names which appeared to be jokes (e.g., celebrity names), unidentifiable nicknames (e.g., “Big 

Daddy”), or single-letter entries (instead of full names). 

 Whenever a close relationship was associated with more than one possible target (e.g., 

more than one “Dana”), we randomly assigned one of the possible alternatives. For example, if 

there were three participants named Dana in a given camp year, we placed equal weight on each 
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of these participants and randomly selected one to serve as the intended target. The largest 

number of alternatives was six, and 94% of cases with more than one possible match had only 

two or three alternatives. When excluding camp counselors and unidentifiable listed close 

relationships, we can confidently and reliably identify 95.8% of close relationships with a single 

camper; for the other 4.2%, we randomly selected the match from a list of possible alternatives. 

Because of this small portion of matches that could not be associated with one unique target with 

high confidence, we provide robustness checks for our key analyses which indicate that, 

regardless of the match selected, our results hold (see “Analyses to Test Robustness” section 

below). 

We excluded one participant who listed 49 others as close (not following instructions). 

Due to missing values on the pre-camp survey, 7 additional camp participants (1.56%), are 

excluded from all analyses, leaving 36,560 dyads. Additionally, due to missing values regarding 

attitudes, any analyses on attitudes exclude 22 camp participants (4.27%), leaving 34,430 dyads 

for analysis. Our primary data for analysis therefore consist of 36,560 directed (one-way) dyads, 

including every possible pair of participants twice, such that a given participant was either the 

“subject” (lister of the close relationship) or “target” (listee of the close relationship). This 

allows us to analyze all relationships that either party felt was close. (Most relationships (67.4%) 

were not reciprocal. Importantly, this does not mean that most relationships were one-sided; 

camp participants could only list the closest five or ten relationships, leaving the possibility that 

they felt close to some camp participants whom they could not list.) 

Assignment to groups. Before camp, the camp staff assigned participants to three 

activity groups which formed our primary measures of propinquity: dialogue groups, bunks, and 

dining table groups. To form the groups, staff used the following methodology. To begin, they 
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sorted participants into dialogue groups with 8-9 Jewish Israelis and Palestinians total (15-16 

participants across all nationalities), aiming to achieve balance across groups first by nationality 

and then by gender, geography, and religion (the latter two of which were not collected from all 

participants for analysis). Next, camp staff repeated the process for bunks with 4-5 Jewish 

Israelis and Palestinians total (7-10 participants across all nationalities, though all of the same 

gender), and then for dining tables, which were smaller groups of 2-4 Jewish Israelis and 

Palestinians total (5-8 participants across all nationalities), aiming to minimize the number of 

participants who shared more than one group. Importantly, the staff did not know the participants 

before they were sorted, so staff could not assign participants based on their interpersonal 

friendliness, their attitudes toward the outgroup, or any other aspects that could conceivably 

influence relationship formation. If anything, the sorting method was intended to ensure diversity 

among each group, rather than to ensure that the groups would have similarity and get along. 

Results 

Descriptive statistics. When restricting the data set to Jewish Israelis and Palestinians, 

we find that participants listed an average of 2.78 other individuals as close, 1.62 of which were 

from their ingroup (Median = 1, Min = 0, Max = 7, M = 1.62, SD = 1.46), and 1.15 of which 

were from their outgroup (Median = 1, Min = 0, Max = 6, M = 1.15, SD = 1.18). Unsurprisingly, 

participants listed more ingroup participants as close than outgroup participants, paired t(514) = 

5.29, p < .001. Participants were typically listed by no other participants as close (Median = 0, 

Min = 0, Max = 11, M = 1.32, SD = 2.03). Hence, popularity was concentrated, with all Jewish 

Israeli and Palestinian participants collectively listing only 40.9% of other Jewish Israeli and 

Palestinian participants as close. 
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Overall, 10.8% of all possible dyads shared a dialogue group, 5.6% shared the same bunk 

(or 11.3% of same-gender dyads), 3.4% shared the same dining table, 0.5% shared at least two 

groups, and only two participants in all seven years shared all three groups. While we cannot rule 

out unobserved factors contributing to imbalances across assigned groups, we do not detect any 

systematic differences along observed measures (including attitudes and pre-camp relationships), 

suggesting effectively random assignment (see Supplemental Table S1). Importantly, campers 

did not have an opportunity to select their groups. Thus, even though we cannot rule out the 

possibility that camp staff inadvertently assigned participants by a non-random process, we can 

rule out selection on the part of the participants.  

Analysis strategy for testing the effects of similarity and propinquity on relationship 

formation. In order to explore the effects of propinquity on similar and dissimilar individuals 

forming relationships, we first analyze composite measures of similarity and propinquity; then, 

we consider dimensions of similarity and propinquity separately. In order to capture how 

multiple types of demographic dissimilarity could impact relationships, we created a composite-

similarity index comparable to that created by Nahemow and Lawton (1975). Specifically, we 

created a measure of relative age closeness by computing the difference between the maximum 

age distance among all observations and a given dyad’s age distance, divided by the maximum 

age distance. We averaged this measure with the gender-similarity and nationality-similarity 

indicators such that the full index ranged from 0 (not similar on any demographic dimension) to 

1 (similar on all demographic dimensions; M = .58, SD = .26). Therefore, the composite-

similarity index accounted for similarity in age, gender, and nationality. To measure composite-

propinquity, we created a dichotomous measure that took the value 1 if participants in a dyad 
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shared any assigned groups (dialogue group, bunk, or table) and 0 if they shared no groups (M = 

.19, SD = .39). 

For all analyses, we used logistic regression with two-way clustering on participant IDs 

as subjects and as targets, as described in Cameron, Gelbach, & Miller (2011). We controlled for 

demographic variables, assigned group, camp year, and the number of non-Palestinian/ non-

Jewish Israeli relationships that a given participant listed as close. Additional analyses are 

described in the “Analyses to Test Robustness” results section.3 

Main effects of similarity and propinquity. Given the vast literature demonstrating the 

effects of similarity and propinquity for promoting relationships, we start by examining each 

main effect in the Seeds of Peace context. As expected, participants were more likely to report a 

close relationship with another participant when they were more similar (on the composite-

similarity index composed of participants’ nationality, gender, and age similarity; Table 1, 

Model 1: b = 2.14, SE = .17, p < .001), and when they shared at least one assigned group (Table 

1, Model 1: b = 1.96, SE = .07, p < .001). Moreover, when we isolated the different aspects of 

similarity and propinquity, we found evidence for all types of homophily (same nationality: b = 

.60, SE = .09, p < .001; same gender: b = .92, SE = .07, p < .001; age difference: b = - .13, SE = 

.06, p < .05) and for propinquity promoting relationships within each activity group (dialogue 

 
3 When there are multiple possible levels of aggregation in a dataset, which exists in our data, the standard 

recommendation for regression analysis is to cluster standard errors at the highest level of aggregation (Cameron et 

al., 2011). For the current data, we would therefore cluster standard errors by camp year. However, when we 

perform wild cluster bootstrapping with clustering at the level of the year on basic analyses (i.e., the 

recommendation of Cameron et al., 2011), standard errors become smaller than the standard errors of OLS 

regressions. A more conservative method that performs well when compared to clustering methods is Fama-

MacBeth 2-stage regression (Conley, Goncalves, & Hansen, 2018; Fama & MacBeth, 1973). This method involves 

splitting a sample into reasonably independent subsamples, regressing dependent variables on predictors within 

these subsamples, and then performing a t-test on the collection of coefficients that result in order to determine 

whether the average coefficient is significantly greater than zero. In the case of our data, the observations we collect 

in a given camp year are reasonably independent from observations we collect in other camp years. Hence, we 

repeat our key analyses using Fama-MacBeth 2-stage regressions. The key analyses replicate using this alternative 

method. 
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group: b = 1.88, SE = .08, p < .001; bunk group: b = 1.87, SE = .06, p < .001; table group: b = 

1.13, SE = .14, p < .001).  

Establishing significant main effects for similarity and propinquity on relationship 

formation is important for several reasons. First, these results suggest that relationships form at 

Seeds of Peace camp through similar processes as those identified in other settings. It would be 

difficult to interpret an interaction (or lack thereof) between similarity and propinquity without 

knowing that similarity and propinquity separately influenced relationship formation as 

expected. Second, the fact that people were more likely to become close to those who share their 

nationality means that even though Seeds of Peace is a conflict transformation program, there 

was still a stronger tendency to become close to ingroup (vs. outgroup) members. Finally, these 

results help validate the “name generator” measure that we used, indicating that the measure 

does indeed capture relatively close connections formed among participants at camp. The effects 

of similarity and propinquity align with results in the social networking literature that use name 

generator measures (like ours) as well as other tools for measuring relationships (Nahemow & 

Lawton, 1975; Reagans, 2011; Schaefer et al., 2010; Sykes et al., 1976). We further examine the 

validity of our relationship measure when analyzing how pre-camp attitudes influence 

relationship formation (see “Effects of initial outgroup attitudes on relationship formation”). 

Interaction of composite-similarity and composite-propinquity on relationship 

formation. Having established each main effect, we next tested our primary research question: 

How do similarity and propinquity interact? We found a statistically significant negative 

interaction between the composite indices of similarity and propinquity (Table 1, Model 2: b = -

2.30, SE = .26, p < .001), providing evidence against the null hypothesis and against the 

amplification hypothesis. Instead, consistent with the mitigation hypothesis, there was less 
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homophily among dyads who shared at least one assigned group. In other words, propinquity 

mitigated homophily. Sharing an activity group increased the likelihood that a relationship 

formed in general, but especially for more dissimilar dyads. 

 Interaction of nationality-similarity and composite-propinquity on relationship 

formation. Because nationality is the most important dimension of dissimilarity in this context, 

we next specifically tested how propinquity impacted the relationships that formed among same-

nationality dyads (i.e., ingroup dyads; two Jewish Israelis or two Palestinians) versus different-

nationality dyads (i.e., outgroup dyads; Jewish Israeli-Palestinian pairs). A visualization of the 

social networks at camp shows that Jewish Israelis and Palestinians appeared more likely to form 

relationships with each other when they shared at least one activity group (see Figure 1). Indeed, 

our regression model showed that sharing an activity group was associated with an increase in 

the likelihood of relationship formation (Table 1, Model 3: b = 1.98, SE = .07, p < .001), as was 

being the same nationality (Table 1, Model 3: b = .58, SE = .08, p < .001), and that, supporting 

our mitigation hypothesis, propinquity mitigated nationality-similarity (Table 1, Model 4: b = -

1.80, SE = .15, p < .001). The interaction indicates that sharing at least one assigned group 

significantly reduced the tendency of participants to associate with ingroup members more than 

outgroup members. Stated differently, we found that propinquity had a bigger effect among 

outgroup dyads.  
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Figure 1. Visualization of the impact of sharing a group on relationship formation among 

Jewish Israeli and Palestinian teenagers attending the Seeds of Peace camp. On the left is 

shown the sub-networks of Jewish Israeli (labeled in blue) and Palestinian (labeled in 

red) camp participants who shared at least one assigned group—dialogue group, bunk, 

and/or table. On the right is shown the sub-networks of participants who did not share 

any of these groups. This visualization shows that homophily was mitigated among camp 

participants who shared at least one assigned group.  
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Table 1. The impact of similarity and propinquity on relationship formation among 

Jewish Israeli and Palestinian teenagers attending the Seeds of Peace camp. Model 1 

indicates that more similar individuals and individuals who shared at least one activity 

group were especially likely to report becoming close by the end of camp. Model 2 

qualifies this effect: sharing a group mattered more for dissimilar than for similar dyads. 

Replacing the similarity index with nationality-similarity only (i.e., ingroup vs. outgroup 

status) resulted in a similar pattern of effects (Models 3 and 4). 
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Interaction of other types of similarity (gender, age) and composite-propinquity on 

relationship formation. We further considered the effect of being assigned to share any group 

(vs. not) for other demographic characteristics (i.e., gender, age). We find that sharing an activity 

group facilitated opposite-gender more than same-gender relationships (Table 2, top panel, 

Model 2: b = -.40, SE = .13, p = .003), as well as relationships with a larger (vs. smaller) age gap, 

though only marginally significantly (Table 2, bottom panel, Model 2: b = .17, SE = .10, p = 

.068). Hence, for each type of similarity, we observed evidence in support of the mitigation 

hypothesis. Analyzing the impact of each activity group separately on relationship formation 

showed directionally similar, but weaker, results (see Supplemental Tables S2 and S3). 
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Panel A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Panel B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. The effects of composite-propinquity and gender-similarity (Panel A) and age-

similarity (Panel B) on relationship formation at camp. Panel A finds a statistically significant 

propinquity × same-gender interaction effect; Panel B finds a marginally significant propinquity 

× age distance interaction effect. For both interaction effects, the effect of propinquity on 

relationship formation is stronger for less similar (opposite-gender, larger age gap) dyads.  
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Interaction of composite-similarity and sharing specific activity groups on 

relationship formation. Having examined the composite effect of propinquity (e.g., being 

assigned to share any group vs. no group) on relationship formation, we next decomposed 

propinquity to test whether there are differences in relationship formation based on which 

activity groups are shared. First, we considered the effect of each activity group on our overall 

index of similarity. We find a negative assigned activity × similarity interaction effect for each 

type of activity (Table 3, Model 2: similarity × dialogue group: b = -2.26, SE = .28, p < .001; 

similarity × bunk group: b = -2.08, SE = .39, p < .001; similarity × table group: b = -1.19, SE = 

.59, p = .033), suggesting that sharing any of these groups facilitates relationships among 

dissimilar individuals more than among similar individuals. Thus, for each activity, we found 

evidence for the mitigation hypothesis.  

Yet we also found variance in the size of the interaction effects, suggesting that sharing 

certain activities may have been more effective at reducing homophily than sharing other 

activities. While the interaction effect sizes in Table 3 (Model 2) are similar for dialogue group 

and bunk (Wald 2(1)  = .09, p = .769), the interaction effect for table is directionally smaller 

(Wald 2(1)s  > 2.92, ps < .090). Sharing a dialogue or bunk group, more intimate and likely 

meaningful activities (see the section entitled “Characteristics of each activity group” for a 

discussion), seemed to more effectively mitigate homophily than sharing a table group, providing 

initial support for our assertion that certain types of interaction may be more effective in 

mitigating the effect of homophily. 
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Table 3. The effects of composite-similarity and being together in various assigned groups 

(dialogue, bunk, table) on relationship formation at camp. We found a negative assigned activity 

× similarity interaction effect for each type of activity, suggesting that sharing any of these 

groups facilitates relationships among dissimilar individuals more than among similar 

individuals. Note that while the interaction effect sizes in Model 2 are similar for dialogue group 

and bunk, the interaction effect for table is smaller. 
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Interaction of nationality-similarity and sharing specific activity groups on 

relationship formation. When focusing on nationality – the most salient intergroup difference at 

camp – but separating the effect for different activity groups, we again observed differences in 

the extent to which being in each activity group reduced the effect of homophily on relationship 

formation. Figure 2 shows that the effect of nationality-similarity appears to be reversed by 

sharing dialogue groups, effectively eliminated by sharing bunk groups, but not significantly 

affected by sharing table groups.  

Quantifying the size of each effect, our regression model shows that being assigned to the 

same dialogue group (Table 4, Model 2: b = -1.56, SE = .15, p < .001) or bunk (Table 4, Model 

2: b = -.97, SE = .17, p < .001) had a significantly greater impact on participants of different 

nationalities becoming close than on participants of the same nationality. The effect sizes are 

considerable: Two ingroup participants were 3.26 times more likely to become close if they were 

in the same versus different dialogue group, but two outgroup participants were 15.52 times 

more likely to become close if they were in the same versus different dialogue group. Similarly, 

two ingroup participants were 4.46 times more likely to become close if they were in the same 

versus different bunk, but two outgroup participants were 11.72 times more likely to become 

close if they were in the same versus different bunk. In contrast, the interaction effect between 

ingroup status and table group was non-significant (Table 4, Model 2: b = -.22, SE = .28, p = 

.435), although it was in the same direction as the other effects. See Supplemental Table S4 for 

additional specifications.  

This time, the interaction effect varied significantly by activity group, suggesting that the 

nature of the activity affected the extent to which propinquity mitigated homophily. The 

differential impact of sharing a dialogue group on outgroup (vs. ingroup) relationships was 
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significantly greater than the differential impact of sharing a bunk (Wald 2(1)  = 10.79, p = 

.001), which in turn was significantly greater than the (non-significant) differential impact of 

sharing a table (Wald 2(1)  = 5.28, p = .022). Thus, the nature of the shared activity appears to 

have played an important role in how propinquity affected the extent to which participants 

associated with outgroup vs. ingroup members, lending support to our specific proposal for the 

mitigation hypothesis.  
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Figure 2. The proportion of ingroup versus outgroup dyads who became close by the end 

of camp, separated by assignment to the same or different dialogue group, bunk, and 

table. The middle panel (showing relationships by bunk assignment) includes same-

gender dyads only, because bunks included only one gender. This figure is for illustrative 

purposes only; see the results of Table 4 for a more complete analysis including control 

variables. Asterisks indicate whether there is a statistically significant difference in the 

proportion of close others who were ingroup vs. outgroup members among dyads who 

either did or did not share an assigned group. A simple test for a difference in proportions 

shows statistically significant homophily among dyads who did not share the same table 

group but non-significant homophily among dyads who did share the same table group. 

However, this appears to be due to the smaller sample size of the latter set of dyads.  

--- p>.10, + p<.10, * p<.05, ** p<.01, *** p<.001.  
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Table 4. The effects of nationality-similarity, gender-similarity, and age-similarity and being 

together in various assigned groups (dialogue, bunk, table) on relationship formation at camp. 

The models show significant homophily for all measured dimensions of similarity and significant 

main effects of propinquity for all types of assigned groups (Model 1) as well as a significant 

interaction between being of the same nationality and being in the same dialogue group or bunk 

(Model 2).  
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Interaction of similarity and propinquity on reciprocal relationship formation. Thus 

far, we have predicted relationships that either party felt was close. We also considered the 

smaller subset of reciprocal relationships. We defined a reciprocal relationship as one in which 

both members of the dyad listed each other as someone to whom they were close. We tested the 

regression models from Table 4, replacing our previous measure of close relationships (1 = either 

party listed the other as close, 0 = neither party listed the other as close) with a measure of 

reciprocal closeness (1 = both parties listed each other as close, 0 = both parties did not list each 

other as close). Similar effects of similarity and propinquity (and their negative interaction for 

dialogue and bunk groups) emerged for the formation of reciprocal relationships; if anything, the 

effects become directionally stronger (see Supplemental Table S5). We also tested whether or 

not the target listing the subject as close moderates the homophily mitigation effect from Tables 

1 and 4. It does not (see Supplemental Table S6). 

Characteristics of each activity group (staff survey data). To better understand which 

characteristics of propinquity moderate the homophily-mitigation effect, we asked a few 

experienced Seeds of Peace staff members, who were blind to our hypotheses and results, to 

answer questions about the different activity groups (see survey questions and data in 

Supplemental Table S7). Their responses suggest that dialogue groups and bunks promote 

engagement that is more personally meaningful (e.g., more intimate, involving more self-

disclosure and time) than do table groups. Specifically, they described the atmosphere of bunks 

and dialogue groups as involving more intimate conversations (i.e., more self-disclosure), more 

time, and more negative emotions (i.e., perhaps more challenging or difficult) than the 

atmosphere of table groups. In contrast, they reported that all three activities involved similarly 

high positive emotions. The staff also believed that participants’ experiences in dialogue groups, 
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which are led by professional facilitators, were not the type that most camp participants would 

spontaneously seek on their own, whereas participants would be more likely seek the types of 

experiences they had in bunks or at tables. Note that dialogue groups participated not only in 

110-minute dialogue sessions each day but additionally engaged in other group activities 

together (e.g., soccer, basketball, art, trust-building activities).  

Given our results showing a pronounced impact of dialogue groups and bunks on 

outgroup relative to ingroup relationships (Table 4) and on relationships for dissimilar relative to 

similar participants more broadly (Table 3), this staff input suggests that participating in 

activities that facilitate more meaningful engagement—which these participants may not have 

had otherwise with dissimilar individuals—tends to counteract homophily more than activities 

with more superficial engagement.  

Effects of initial outgroup attitudes on relationship formation. Providing a 

comparison point for assessing the relative importance of the propinquity-similarity interaction 

for relationship formation, we additionally tested how individual differences in initial attitudes 

toward the outgroup (at pre-camp) affect outgroup (vs. ingroup) relationship formation. In Table 

5, we present logistic regressions, reverse-coding the ingroup-outgroup indicator for ease of 

interpretation (1 = outgroup dyads; 0 = ingroup dyads); in addition to our standard controls, we 

also controlled for pre-camp relationships (which may correlate with pre-camp attitudes) and the 

interaction of pre-camp relationships with outgroup status. A participant’s outgroup attitude at 

pre-camp (α = .91) predicted both listing outgroup members as close (Model 1: b = .28, SE = .08, 

p = .001) and being listed by outgroup members as close (Model 1: b = .19, SE = .08, p = .016).  

The fact that outgroup attitudes predicted close relationships further bolsters the validity 

of our relationship measure. Although people with positive outgroup attitudes could list outgroup 
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members as close because of social desirability or consistency concerns, social desirability and 

consistency cannot explain why people with positive outgroup attitudes were more likely to be 

listed as close by outgroup members. Instead, these results support the notion that participants 

were identifying people to whom they truly felt close, rather than merely succumbing to demand 

effects or attempting to report being close to outgroup members in order to maintain consistency 

with positive responses on attitudinal measures. See Figure 3 for a visualization of model 

predictions and Supplemental Table S8 for additional specifications.  

 Yet these data also suggest that numerous factors beyond participants’ initial attitudes 

contribute to relationship development. On average, the top 10% of participants initially most 

positively-inclined toward the outgroup listed about 4.48% of all outgroup participants as close 

and were listed by about 3.44% of outgroup participants as close; the bottom 10% (least 

positively-inclined) listed about 1.34% of all possible outgroup participants as close and were 

listed by about 2.52% of outgroup participants as close. This difference is meaningful but also 

shows that even participants starting with the most negative attitudes toward the outgroup 

formed close relationships with outgroup members.  

 Furthermore, models testing how propinquity affects relationship formation have more 

predictive power than models testing how initial attitudes affect relationship formation: when 

including the same controls (i.e., demographic variables, assigned group, camp year, the number 

of non-Palestinian/non-Jewish Israeli relationships, pre-camp relationships, interaction of pre-

camp relationships with outgroup status), the information criteria of a model of subject and target 

attitudes (Table 6, Model 1) are substantially larger than the information criteria of a model of 

propinquity (Table 6, Model 2): AICModel 1 = 10,854, BICModel 1 = 13,675; AICModel 2 = 9,695, 

BICModel 2 = 12,500. While it is possible that attitudinal measures not included in our analysis 
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could improve the former model, our attitudinal index includes many psychological measures 

(e.g., positivity, empathy, humanization, anxiety, a willingness to commit to peace) that prior 

researchers have identified as playing a significant role in intergroup contact settings. Therefore, 

it is notable that the assigned activity groups were more predictive of the relationships formed 

among outgroup members than were participants’ own pre-camp attitudes toward the outgroup.  
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Figure 3. Visualization of how the subject’s and target’s outgroup attitudes influence 

relationship formation at camp. Red lines show how the predicted probability of listing a 

given outgroup camper as close changes as the subject’s outgroup attitudes (left panel) or 

target’s outgroup attitudes (right panel) vary. Purple lines show how the predicted 

probability of listing a given ingroup camper as close changes based on outgroup 

attitudes. Along the x-axis, higher numbers reflect more positive outgroup attitudes. 

Predicted probabilities are based on Model 1 in Table 5. Confidence intervals are for 

illustrative purposes only and based on standard distributional assumptions; see Table 5 

for inference.  
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Table 5. The impact of participants’ pre-camp outgroup attitudes (Model 1) versus whether or 

not they shared at least one activity group together (Model 2) on relationship formation at camp. 

Camp participants’ attitudes were associated both with listing outgroup participants and with 

being listed by outgroup participants as close (Model 1), but assigned propinquity (Model 2) 

predicts relationship formation significantly better than does pre-camp attitudes (comparing 

Model 2 to Model 1). Only observations with non-missing values are included in this analysis.  
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Analyses to test robustness. To test the robustness of our results, we used multiple 

methods. First, we additionally analyzed data using Fama-MacBeth two-stage regressions, which 

involves separating the full dataset into reasonably independent camp year subsamples. This 

method is efficient if the data is homoscedastic; otherwise, it is overly conservative (Conley, 

Goncalves, & Hansen, 2018; Ibragimov & Müller, 2016). With this analysis, we found 

statistically similar results that lead to the same conclusions. For example, Table 6 reveals a 

significant similarity × propinquity interaction when we use sample splitting to conduct inference 

(baverage = -2.26, t(6) = 5.97, p < .001). Supplemental Tables S9a-S9b use sample splitting to test 

the effect of sharing specific activity groups for ingroup vs. outgroup members. Supplemental 

Tables S10a-S10b use sample splitting to test the effect of initial attitudes on relationship 

formation. Second, in addition to testing our hypotheses with logistic regressions, we also tested 

our hypotheses with linear probability and probit models. Again, the statistical outcomes 

remained almost entirely the same, except that the linear probability model produced several 

predicted probabilities below zero and hence is not optimal for drawing conclusions (see 

Supplemental Tables S11 and S12).    

 Next, we completed a series of robustness analyses to address a potential source of error 

from our relationship matching process: 3.9% of the relationships in our sample were randomly 

selected from a short list of possible relationships. This occurred, for example, when participants 

listed a close relationship using only a first name and no last initial, and there were multiple 

camp participants with the same first name. To address the possibility of randomly selected 

relationships impacting our results, we conducted two robustness analyses. First, among the 

3.9% of relationships that were ambiguous, we resampled relationships from all possible options, 

creating 1,000 sets of relationships, and ran the logistic regression from Table 4, Model 2, which 
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looks at same nationality interaction effects with each assigned group separately. Average point 

estimates are statistically similar to the estimates presented in the main text (see Supplemental 

Table S13). Second, we restricted the sample to dyads in which we were able to identify just one 

intended target of a close relationship (i.e., by removing all ambiguous relationships from the 

data set). Conclusions do not change (see Supplemental Table S14).  

 Finally, to address the possibility that camp participants who listed the maximum number 

of close others are different from campers who did not, we tested for observable differences 

between these two groups and found very few differences, none of which change our conclusions 

(see Supplemental Tables S15a-c).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6. Robustness analysis of the effects of similarity and propinquity on relationship 

formation at camp using Fama-MacBeth sample splitting. We use Model 1 from Table 1 to 

explore how results change when we use sample splitting to conduct inference. The average of 

the interaction effects is baverage = -2.26, t(6) = 5.97, p < .001. 
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General Discussion 

 Understanding how intergroup relationships develop is critical for overcoming conflict. 

The current paper uses survey data from participants in one of the world’s largest Middle East 

conflict transformation programs to study the relationships that form among Jewish Israeli and 

Palestinian teenagers at summer camp. This unique setting provides an opportunity to test how 

assignment to the same (versus different) activity groups influences when people form 

relationships with individuals from their own nationality and from a different nationality. Across 

seven years of data, sharing activity groups disproportionately facilitated relationships among 

campers of different nationalities relative to the same nationalities, providing novel evidence that 

propinquity can counteract homophily. Providing insight into why this pattern of data emerged, 

the types of shared activities that most facilitated relationships among dissimilar individuals were 

those that encouraged personally meaningful interactions that outgroup individuals may not have 

voluntarily had with each other. Thus, our findings suggest that activities encouraging 

meaningful engagement can enhance the development of relationships generally—but especially 

among outgroup members who may not otherwise pursue meaningful engagement amongst 

themselves.  

Theoretical Contributions 

The effect of propinquity among dissimilar others has been studied as part of intergroup 

contact theory. When outgroup relationships have been examined in the intergroup contact 

literature, however, it has been considered an independent variable rather than a dependent 

variable (Davies et al., 2011; Davies & Aron, 2016; Page-Gould et al., 2008; Pettigrew, 1998; 

Schroeder & Risen, 2014). Thus, whereas previous work has examined whether forming a 

relationship with an outgroup member can decrease prejudice toward the group as a whole, the 
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current paper asks: How does the formation of outgroup relationships differ from the formation 

of ingroup relationships? In this way, our work extends beyond the findings in the intergroup 

contact literature. 

 In asking these questions, we build on and contribute to the literatures on relationship 

formation and intergroup processes as well. Although similarity and propinquity have been 

established as two of the most powerful predictors of relationship formation (McPherson et al., 

2001), scholars have not rigorously tested whether being assigned to experience propinquity has 

stronger effects for people who are more or less similar (or whether the effects are the same). 

The intergroup interaction literature, which has repeatedly shown that interactions with outgroup 

members are often stressful and aversive (MacInnis & Page-Gould, 2015; Shelton et al., 2009; 

Stephan & Stephan, 1985; Trawalter et al., 2009), suggests that propinquity may amplify 

homophily. This is not the case in our data. Instead, our results support the notion that – even if 

intergroup interactions are initially aversive – with repeated experience (and support), they can 

promote close outgroup relationships to the point of significantly mitigating the effect of 

homophily.  

Rejecting the amplification hypothesis in our context has implications for the intergroup 

processes literature as well as for our understanding of how similarity facilitates relationships. 

First, given that frequent interactions with an outgroup member were especially likely to lead to 

a close relationship with that outgroup member, our results are broadly consistent with the 

“contact threshold” hypothesis proposed by MacInnis and Page-Gould (2015). Note, however, 

that the “contact threshold” describes the accumulation of intergroup interactions with many 

people, whereas we focus on the effect of frequent contact with individual outgroup members. 

Although we assume that participants who attended Seeds of Peace accumulated enough 
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intergroup experience to allow them to more successfully interact with new outgroup members in 

the future, our results can only show that repeated interaction with one outgroup member allows 

people to more successfully connect with him or her.  

Second, the fact that people successfully engage with and become close to outgroup 

members about as much as (or even more than) ingroup members when given the opportunity to 

do so also sheds light on the process by which similarity causes relationships to form. If 

similarity increases relationship formation because interactions with similar others are 

consistently more positive and meaningful, then more frequent interactions would amplify the 

effect of similarity. But the current paper’s results do not support this possibility. Instead, we 

find that similarity strongly predicts relationships when people do not share activities, but this 

effect is significantly reduced when they do. Because similarity has a stronger effect when 

people have less frequent interactions, it suggests that similarity may have its effect through 

people’s expectations for their interactions rather than through interactions themselves. In other 

words, similarity may lead to relationships because people seek opportunities to connect with 

similar others, expecting them to be particularly positive and meaningful. When people are 

provided the opportunity to regularly and meaningfully interact with similar and dissimilar 

others, though, the interactions appear to support relationships with both.  

Furthermore, if propinquity leads to new relationships simply by giving people more 

opportunities to interact (rather than by changing the nature of the interactions), then it should 

have a similar effect for ingroup and outgroup members. This is also not the case in our data.  

Instead, we find that assigned propinquity mitigated homophily, supporting what we called the 

“mitigation hypothesis.” This suggests that, through assigned activities, people may learn to 

engage with outgroup members in ways that are similar to how they spontaneously engage with 
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ingroup members (i.e., without any assignment to activity). Thus, our results speak to the 

underlying processes by which propinquity and similarity can affect relationship formation. 

Limitations  

 There are several limitations of the current study. First and foremost, all the participants 

chose to attend a program where they knew they would be interacting with outgroup members. It 

is not clear whether the results would hold for people who are not willing to attend a program 

like Seeds of Peace in the first place. Although selection into the program limits our ability to 

generalize to all people, heterogeneity within the program is still informative. Indeed, although 

participants who began camp with more positive attitudes toward the outgroup were more likely 

to ultimately form an outgroup relationship, even some of the participants who had the most 

negative initial outgroup attitudes were able to become close to one or more outgroup members 

by the final day of camp. As a comparison point, whether or not an outgroup dyad shared an 

activity was more predictive of relationship formation than each dyad member’s initial attitudes 

toward the outgroup.  

These results provide a potential counterpoint for critics of conflict transformation and 

coexistence programs who express concern that such programs are only effective for people who 

already have positive attitudes towards outgroup members. Thus, although the results may be 

limited to those who are willing to interact with outgroup members, they do not require that 

people enter interactions with strongly positive attitudes towards the outgroup. If anything, given 

the current and historical intensity of the Middle East conflict, we suspect that our participants 

started with more negative attitudes toward the outgroup than in many other situations where 

people have the opportunity to form connections with either ingroup or outgroup members.  
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 A second limitation is that recall-based network measures are subject to biases such as 

higher likelihood of recalling connections with frequent, intense, or recent interactions (Brewer, 

2000; Hammer, 1985; Marsden, 1990), higher likelihood of recalling clusters of relationships 

than relationships with whom an individual shares fewer mutual associations (Brashears & 

Quintane, 2015), and lower likelihood of recalling connections for whom the participant has 

difficulty pronouncing or spelling their name. Despite its limitations, we believe that our recall-

measure provides a meaningful assessment of camp participants’ close relationships. After all, 

our measure reveals strong evidence of several forms of propinquity and homophily, which are 

both well-established in the literature. In addition, we find that having positive attitudes toward 

the outgroup predicts both the tendency to list outgroup members as close and the tendency to be 

listed by outgroup members as close, which further suggests that we are capturing the 

relationships that are developing at camp. Nevertheless, because of the limitations of recall-based 

measures, we recognize the importance of using other relationship measures in future research. 

For example, in smaller settings it would be useful to prompt every participant to evaluate their 

connection with every other ingroup and outgroup participant who shared and did not share an 

activity group.  

Finally, the differences in outgroup relationship formation across activity groups make it 

clear that propinquity will not counteract homophily in all settings. Indeed, as noted earlier, 

research on desegregation highlights that even when groups can mix, they often avoid 

interactions with each other (Miller & Brewer, 1984; Schofield & Eurich-Fulcer, 2004). The 

context of the contact situation matters a great deal for the resulting positivity of the encounter 

(Christ et al., 2014). Furthermore, even when individuals report relationships or interactions with 

outgroup members, there is reason to believe that those may be exaggerated (Christ & Wagner, 
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2013). Thus, we are not claiming that propinquity will lead to more outgroup relationships in all 

contexts. Instead, we suggest that propinquity is particularly effective for facilitating close 

outgroup relationships when it provides the opportunity for personally meaningful encounters 

that are usually reserved for ingroup members. Although the responses from staff about 

differences between the activity groups are informative, the activities were not designed to differ 

only on the extent to which they provide personally meaningful encounters. Therefore, we are 

left speculating to some extent about why sharing a dialogue group or bunk increases the 

likelihood of forming an outgroup relationship more so than does sharing a table group. 

Furthermore, because Seeds of Peace is designed to provide the exact conditions that Allport 

(1954) proposed as optimal for having intergroup contact improve attitudes, this setting may be 

especially conducive to counteracting homophily. In contexts that are less optimal, such as in the 

conflict region itself, proximity may not reduce homophily in the same way that it did at Seeds of 

Peace (e.g., Shwed, Kalish, & Shavit, 2018). For these reasons, one of the pressing questions for 

future research is not can propinquity mitigate homophily, but what is necessary for it to do so.  

Future Directions 

Staff members’ descriptions of interactions within each activity group allow us to 

speculate about the necessary conditions for when propinquity mitigates homophily. Indeed, 

their descriptions are at once consistent with existing literature and suggestive of potential future 

directions for research. Table groups, which involved relatively less self-disclosure and time 

together, showed the least relationship formation overall and the most homophily. Thus, 

extending from prior research (Davies et al., 2011), our findings suggest that extended time and 

the opportunity for self-disclosure may elicit more meaningful engagement that is especially 

important for building relationships among people who do not normally share time or personal 
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information. Additionally, staff members reported that while participants experience a mix of 

positive and negative emotions in dialogue groups and bunks, experiences at the table are 

primarily positive. Thus, although research suggests that negative or threatening encounters can 

backfire (Pettigrew, 1998), our work suggests that negative encounters need not backfire, 

perhaps as long as there is enough time and structure to help relationships recover. Future 

research could explore whether working through negativity or tough times can be part of what it 

means to engage meaningfully and actually help outgroup relationships form.  

It may also be worth exploring whether ingroup and outgroup relationships form 

differently because people have different expectations for the two. One possibility is that 

surprisingly positive interactions can have a disproportionate impact on relationships, and people 

underestimate how positive interactions with outgroup members will be more than with ingroup 

members. For example, if participants have different expectations for outgroup and ingroup 

members for their dialogue group or bunk, but not for their table interactions, then this may help 

explain the differences we find across activities. Alternatively, even if expectations for all 

activities were similar, dialogue groups and bunks may provide more opportunities for 

surprisingly positive interactions, while table interactions are more typical. Participants may 

expect to always disagree with outgroup members and agree with ingroup members in a dialogue 

group (and end up pleasantly surprised occasionally in the former case and disappointed in the 

latter). In contrast, in a table group, participants may expect to talk about the food and the soccer 

game they just played and may not be as surprised by their interactions with anyone.  

Future research would also benefit from examining the effect of propinquity on similar 

and dissimilar others over time. When Palestinians and Jewish Israelis form close relationships in 

their dialogue groups and bunks at camp, are they maintained after they return home to the 
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conflict region? To test whether propinquity continues to have a disproportionate role on 

outgroup relationships over time, we conducted follow-up surveys 9 to 12 months after camp 

participants returned home every year. Participants were instructed to think of the [five/ten] 

people from camp to whom they currently felt most close. Participants were presumably less 

concerned with providing “socially desirable” answers when completing follow-up surveys back 

at home than when completing surveys at camp. Thus, if the effects disappear when participants 

have distance from the Seeds of Peace program, it could call our measure of close relationships 

into question. If the effects remain, however, then it lends further support to the claim that we 

measured how close people really felt to one another. Response rates on the follow-up survey 

ranged from 41% in 2013 to 90% in 2017 (see Supplemental Table S16), which limits the 

inferences we can draw from the data. Nevertheless, we find results consistent with those 

presented in the paper. Namely, similarity predicted relationships nine months later, assigned 

propinquity predicted relationships nine months later, and propinquity continued to have a bigger 

effect for more dissimilar dyads. That is, sharing an activity group at camp had a bigger effect on 

outgroup relationships than it had on ingroup relationships 9 to 12 months after camp. This was 

true even controlling for relationships reported at the end of camp (see Supplemental Table S17).  

Finally, the Seeds of Peace program allows people to engage with outgroup members 

across various activities for three weeks. Campers can have difficult conversations in dialogue 

group that are balanced by celebrating wins on the soccer field, sharing personal stories before 

bed, and enjoying (or complaining) about food together. Thus, even though we find that 

participants are especially likely to form relationships with outgroup members from their 

dialogue group, because dialogue group is part of a larger experience, it is unclear whether 

dialogue on its own would be a catalyst for outgroup relationships. Future research could 
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consider the effect of being assigned to share one type of activity versus several types of 

activities on ingroup and outgroup relationship formation.     

Conclusion 

 Forming relationships with outgroup members can have myriad individual benefits: 

helping individuals widen their social circles, feel less stress and anxiety in intergroup contexts, 

and reduce their prejudices (Davies et al., 2011; Emerson et al., 2002; Page-Gould et al., 2008; 

Pettigrew, 1998; Schroeder & Risen, 2016; Tropp & Pettigrew, 2005; Wright et al., 2002; Wright 

& Tropp, 2005). Outgroup relationships may also make it easier to tackle social issues such as 

promoting justice between groups in conflict or creating inclusive climates at work and school, 

as has been found in the intergroup contact literature (Al Ramiah & Hewstone, 2013; Paolini et 

al., 2014; Schultz & Taylor, 2018; Stevens, Plaut, & Sanchez-Burks, 2008). But to benefit from 

the consequences of outgroup relationships, individuals must first build them. This paper 

provides field evidence that assigned propinquity (especially when activities involve structured, 

intimate engagement) facilitates outgroup more than ingroup relationship formation. In a world 

rife with division, research must continue to explore how to structure environments so that 

people can meaningfully engage across lines of difference.    
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Supplemental Materials for “When ‘Enemies’ Become Close”  

 

Supplemental Methods 

 

S1. Survey materials 

 

Attitude measure. The outgroup attitudes measure included slightly different variables each 

year. The outgroup attitudes measure in 2011-2017 included questions assessing feelings towards 

the outgroup (“In general, how do you feel about [Jewish Israelis/ Palestinians]?”, “How close do 

you feel to [Jewish Israelis/ Palestinians]?”, “How similar do you feel you are to [Jewish Israelis/ 

Palestinians]?”, and “How much do you trust [Jewish Israelis/ Palestinians]?”), commitment to 

peace (“How committed are you to working towards a peace with justice between Israelis and 

Palestinians?” and “For the sake of peace, I would be willing to compromise even on issues 

related to the Israeli-Palestinian conflict that I feel very passionately about”), and outgroup 

humanization, (“[Jewish Israelis/ Palestinians] are refined and cultured,” “[Jewish Israelis/ 

Palestinians] are rational and logical,” “[Jewish Israelis/ Palestinians] are my equals,” and 

“[Jewish Israelis/ Palestinians] are less than human” (reverse-scored)). In 2012 to 2017, the 

outgroup attitudes measure also included an empathy scale (“If I heard that a [Jewish Israeli/ 

Palestinian] was upset, and suffering in some way, I would also feel upset,” “If I saw a [Jewish 

Israeli/ Palestinian] being treated unfairly, I think I would feel angry at the way they were being 

treated,” and “If a [Jewish Israeli/ Palestinian] was feeling sad, I think that I would also feel 

sad”). In 2013 to 2017, the outgroup attitudes measure additionally included an item about taking 

concrete actions towards peace (“I plan to take concrete actions to help build peace between 

Israelis and Palestinians”) and an outgroup anxiety scale (reverse-scored) (“Imagine that your 

class is taking a trip to another country in the Middle East where there will be mostly [Jewish 

Israelis/ Palestinians]. Imagine you will have to interact with lots of [Jewish Israelis/ 

Palestinians]. How do you think you would feel in this situation?” 5 items: Nervous, worried, 

scared, defensive, unconfident; each measured on 7-point Likert scales). Finally, in 2011 to 

2016, the outgroup attitudes measure included an item assessing perceived support (“How 

supportive are your friends and family about you forming relationships with [Jewish Israelis/ 

Palestinians]?”) In 2017, two questions assessed perceived support (“How supportive are your 

friends about you forming relationships with [Jewish Israelis/ Palestinians]?” and “How 

supportive are your family members about you forming relationships with [Jewish Israelis/ 

Palestinians]?”) These two support items were significantly correlated (r= .580, p<.001) and 

averaged for analysis.  
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Table S1. Balance of characteristics across assigned activity groups 

 

This table indicates that assigned groups (dialogue group, bunk, and table) were generally 

balanced across all measured variables, including nationality, gender (except in the case of 

bunks, which were segregated by gender), age, pre-camp attitudes, and having a pre-camp 

outgroup relationship. There were three exceptions. First, in 2013, age was not balanced across 

bunks, with some bunks consisting more of older participants than other bunks (p=.035). Second, 

in 2016, some bunks had more participants with pre-camp outgroup relationships than others 

(p=.080). Third, in 2013, some dialogue groups had more participants with pre-camp outgroup 

relationships than others (p=.029). However, the vast majority of variables were balanced across 

all assigned groups in every year, and from chance alone, we would expect some characteristics 

to be slightly imbalanced. Taken together, the statistics show that assigned groups do not vary in 

any systematic way along any observed variables.    
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Table S2. The effect of assigned groups on same- vs. different-gender relationships 

 

We find a negative propinquity × same-gender interaction effect for dining tables, which means 

that sharing a table facilitates different-gender relationships more than same-gender 

relationships. We do not find an interaction effect for dialogue groups, and we cannot test a 

same-bunk × same-gender interaction effect because bunks only host one gender.  
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Table S3. The effect of assigned groups on relationships among camp participants closer vs. 

more distant in age 

 

We only find a significant propinquity × age difference interaction effect for dialogue groups, 

though other coefficients were in the same direction. A positive coefficient for interaction effects 

between propinquity variables and the absolute difference in ages indicates that propinquity has a 

larger effect on individuals who are more dissimilar, which is consistent with the direction of the 

results for nationality and gender.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WHEN “ENEMIES” BECOME CLOSE 65 

 

Table S4. Robustness of assigned groups × same nationality interaction effects 

 

The interaction effect between being an ingroup dyad and either being in the same dialogue 

group or being in the same bunk was robust to numerous specifications. Model 2 introduces 

interaction effects between dimensions of similarity. Model 3 has the same formula as Model 2 

but restricted to observations for which the variables used in Model 4 are non-missing. Model 4 

controls for subjects’ and targets’ pre-camp relationships (1=camper had at least one close, 

personal relationship with an outgroup member before camp, 0=none), as well as these variables’ 

interactions with the ingroup variable. 
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Table S5. Testing the homophily-mitigation effect with reciprocal relationships 

 

The effects of nationality similarity, gender similarity, and age similarity and being in the same 

assigned groups (dialogue, bunk, table) on the formation of reciprocal and one-way relationships 

at camp. We defined a reciprocal relationship as one in which both members of the dyad listed 

each other as someone to whom they were close. Whether using reciprocal relationships or one-

way relationships as a predictor, the results are largely unchanged. (If anything, many of the 

effects of similarity, propinquity, and their interaction become stronger for predicting reciprocal 

than one-way relationships.) 
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Table S6: Testing whether being listed as close moderates the homophily-mitigation effect 

 

In the below table, Model 1 replicates the previous Model 1 of Table 4 in the main paper while 

adding a new variable: whether or not the target lists the subject as close in a given dyad. Model 

2 then looks at all two-way interactions between key variables, finding negative interaction 

effects between the new variable and sharing the same dialogue group or bunk—though, as seen 

in Model 3, three-way interactions are not significant, such that being listed as close by the target 

does not significantly mitigate the homophily-mitigation effect.  
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Table S7. SOP staff descriptions of assigned activity groups 

 

Three experienced SOP staff members who were blind to our hypotheses and results answered 

six questions about dialogue groups, bunks, and table groups on 10-point Likert response scales: 

 

 

  

 Question 

Dialogue 

Group Bunk Table  

 

To what extent are the conversations and interactions that 

campers have within each group similar to the kind that 

they would spontaneously have on their own (e.g., if they 

just started talking to someone during camp)? 

3.33 

(0.58) 

7.00 

(1.00) 

7.67 

(0.58) 
 

  

 

How much intimacy and self-disclosure do you think 

campers engage in with each group? (In other words, how 

many intimate details do campers share with others?) 

9.33 

(1.15) 

9.33 

(1.15) 

6.00 

(1.00)  

  

 

How unique is this type of experience for coexistence 

programs? (In other words, to what extent is this activity 

something that's unique to Seeds of Peace?) 

7.67 

(2.52) 

8.00 

(1.73) 

6.33 

(3.21)  

  

 

How much time do you think campers spend with each 

group? (In other words, how much time each day or each 

week do they spend with these different groups of 

campers?) [Responses reported in hours awake per day] 

6.75 

(1.77) 

3.00 

(1.41) 

2.50 

(0.71) 
 

  

 

To what extent do campers appear to experience and share 

the following types of emotional experiences within each 

group? --Positive emotions and experiences (e.g., fun, 

excitement, hope) 

7.33 

(3.06) 

9.33 

(0.58) 

8.67 

(1.53) 
 

  

 

To what extent do campers appear to experience and share 

the following types of emotional experiences within each 

group? --Negative emotions and experiences (e.g., 

frustration, anger, worry) 

9.00 

(1.73) 

5.67 

(2.08) 

3.33 

(1.53) 
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Table S8. Interaction between subjects’ and targets’ pre-camp attitudes 

 

These specifications show which predictors are robust to numerous controls. Subject attitudes 

and target attitudes both consistently predict outgroup (relative to ingroup) relationships; 

however, the three-way interaction between subject attitudes, target attitudes, and the outgroup 

dummy is not always statistically significant (Models 4 and 5).   
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Fama-MacBeth sample splitting robustness checks: Tables S9a – 9b  

 

It is unreasonable to think that participants’ responses are independent from each other by the 

end of camp. The standard recommendation when there are multiple possible levels of 

aggregation is to cluster at the highest level of aggregation (Cameron, Gelbach, & Miller, 2011); 

in this case, we would cluster standard errors by camp year. However, when there is negative 

correlation within a cluster, aggregation at the level of that cluster can cause standard errors to be 

misleadingly small. Indeed, when we perform wild cluster bootstrapping with clustering at the 

level of the year on basic analyses (the recommendation of Cameron et al., 2011), standard errors 

become smaller than the standard errors of OLS regressions. The standard errors are 

misleadingly small because non-independence of any kind, whether correlations are positive or 

negative, means that each additional observation provides less information than if the 

observations were independent. If there is significant, negative within-cluster correlation, we 

have less information with which to estimate effects than if there were no correlation. A more 

conservative method that performs well when compared to clustering methods is Fama-MacBeth 

2-stage regression (Conley, Goncalves, & Hansen, 2018; Fama & MacBeth, 1973). This involves 

splitting a sample into reasonably independent subsamples, regressing dependent variables on 

predictors within these subsamples, and then performing a t-test on the collection of coefficients 

that result in order to determine whether the average coefficient is significantly greater than zero. 

In the case of our data, the observations we collect in a given camp year are reasonably 

independent from observations we collect in other camp years. Hence, we repeat key analyses 

using Fama-MacBeth 2-stage regressions.  
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Table S9a. Fama-MacBeth sample splitting: Stage 1 exploring assigned group × same 

nationality interaction effects 

 

Here, we use Model 2 from Table 4 to explore how results change when we use sample splitting 

to conduct inference. While the interaction effects in Table 6 of the main text may have been 

more stable across years due to the aggregated nature of key predictors, this analysis explores the 

robustness of a more granular look at when ingroup and outgroup camp participants formed 

relationships. The coefficients from each model are collected into vectors and used for inference 

in Table S9b.  
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Table S9b. Fama-MacBeth sample splitting: Stage 2 of assigned group × same nationality 

regressions 

 

We draw the same conclusions from the Fama-MacBeth 2-stage regression method as we do 

from models using two-way clustering on subject and target IDs (Table 4, Model 2). 

Specifically, we find that being in the same dialogue group or the same bunk has a larger impact 

on outgroup relationships than on ingroup relationships.  

 

 Ingroup × Same 

Dialogue 

Ingroup × Same 

Bunk 

Ingroup × 

Same Table 

Average of coefficients from 

Table S9a 

 

-1.61 -1.07 -.29 

Standard deviation of 

coefficients in Table S9a 

 

.22 .21 .26 

t(df=6) 7.38 5.05 1.10 

p-value .0003 .002 .313 

    

Coefficients from Table 4, 

Model 2  

 

-1.56 -.97 -.22 

p-value from Table 4, Model 2  8.99 x 10-27 1.11 x 10-8 .435 
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Table S10a. Fama-MacBeth sample splitting: Stage 1 exploring subject and target attitudes 

 

Here, we use Model 1 from Table 5 of the main paper to explore how results change when we 

use sample splitting to conduct inference. The coefficients from each model are collected into 

vectors and used for inference in Table S10b. Note that there is significant variation from year to 

year in terms of how well subject or target attitudes predict outgroup (relative to ingroup) 

relationships.  
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Table S10b. Fama-MacBeth sample splitting: Stage 2 exploring subject and target attitudes 

 

Results from the Fama-MacBeth 2-stage regression method are very similar to results from 

models using two-way clustering on subject and target IDs. While subject attitudes remain a 

significant predictor of outgroup (relative to ingroup) relationship formation, target attitudes are 

not significant but in the same direction.  

 

 Subject 

Attitudes × 

Outgroup 

Target Attitudes 

× Outgroup 

Average of coefficients from 

Table S10a 

 

.27 .24 

Standard deviation of 

coefficients in Table S10a 

 

.10 .14 

t(df=6) 2.68 1.73 

p-value .036 .134 

   

Coefficients from Table 6, 

Model 1 of main paper 

 

.28 .19 

p-value from Table 6, Model 1 

of main paper 

.001 .016 
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Table S11. Comparing logit, probit, and linear probability models: Similarity × 

propinquity interaction effects 

 

When using logit or probit, conclusions do not significantly change. We include a Linear 

Probability Model (LPM) to complete our analysis, but note that the model produces several 

predicted probabilities that fall outside the unit interval (in this case, 17% are less than 0). As the 

number of predicted probabilities that fall outside the unit interval increases, so too does a 

model’s potential bias (Horrace & Oaxaca, 2006). Hence, logit and probit models are more 

appropriate for the data. In the main paper, we use logit models so that we can easily interpret 

coefficients in terms of odds ratios.  
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Table S12. Comparing logit, probit, and linear probability models: Assigned group × same 

nationality interaction effects 

 

When using logit or probit, conclusions do not significantly change. We include a Linear 

Probability Model (LPM) to complete our analysis, but note that the model produces several 

predicted probabilities that fall outside the unit interval (in this case, 21% are less than 0). As the 

number of predicted probabilities that fall outside the unit interval increases, so does a model’s 

potential bias (Horrace & Oaxaca, 2006). Hence, logit and probit models are more appropriate 

for the data. In the main paper, we use logit models so that we can easily interpret coefficients in 

terms of odds ratios.   
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Table S13. Robustness check: Alternative matches for close relationships 

 

For approximately 3.9% of all relationships, we identified more than one possible camper that 

the subject (listing camper) could have been referring to. We randomly assigned one of these 

possibilities to serve as the intended target (listed camper) for the main analysis in our paper. 

However, this random assignment could influence some of our results. Hence, for one of our 

regressions (Table 4, Model 2), we bootstrapped this random assignment process with 1,000 

draws to see how results changed. The table below displays average coefficients, standard 

deviations of point estimates, average p-values, and 95% confidence intervals for p-values. We 

omit 95% confidence intervals for point estimates since they are too narrow to be meaningful. 

Results are consistent, regardless of the random draws.  

 

Variable Coefficient 

from 

Table 4, 

Model 2  

Average 

Coefficient 

St. Dev. of 

Bootstrapped 

Point 

Estimates 

Average p-

value 

95% CI of p-

value 

Ingroup 

(vs. 

Outgroup) 

1.31 1.30 .02 2.047 x 10-40  [1.607 x 10-40, 

2.487 x 10-40] 

Same 

Gender 

.88 .90 .01 1.493 x 10-40 [1.183 x 10-40, 

1.803 x 10-40] 

Absolute 

Difference 

in Ages 

-.14 -.13 .01 .007 [.0069, 

.0074] 

Same 

Dialogue  

2.74 2.73 .02 5.406 x 10-152 [1.317 x 10-152, 

9.494 x 10-152] 

Same Bunk 

(nested 

within 

Same 

Gender) 

2.46 2.41 .02 2.053 x 10-91 [1.388 x 10-91, 

2.719 x 10-91] 

Same 

Table 

1.30 1.31 .03 1.33 x 10-12 [1.17 x 10-12, 

1.49 x 10-12] 

Same 

Dialogue × 

Ingroup 

-1.56 -1.57 .03 5.212 x 10-28 [4.257 x 10-28, 

6.167 x 10-28] 

Same Bunk 

× Ingroup 

-.97 -.95 .03 3.172 x 10-9 [2.894 x 10-9, 

3.449 x 10-9] 

Same 

Table × 

Ingroup 

-.20 -.22 .04 .402 [.397,  

.408] 
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Table S14. Robustness check: High-confidence-only matches 

 

As an additional robustness check, we restrict relationships identified as “close” only to cases in 

which the target camper was identified with a high degree of confidence (e.g., not randomly 

assigned among a set of possibilities). This means that, if we were not sure that a particular 

subject listed a specific target as close, then we counted them as not being close. Again, key 

results are very similar. Models 2 and 4 are copies of Models 1 and 2 (respectively) from Table 

4; Models 1 and 3 are the same regressions with high-confidence matches only. Coefficients do 

not substantially change.  
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Table S15a. Differences between participants who listed the maximum number of close 

others and those who did not 

 

The below table shows that there are few measured differences between camp participants who 

listed the maximum number of close others and those who did not—with the notable exception 

that participants who tended to have at least one close relationship with an outgroup member 

before camp were also more likely to list the maximum number of close others. Hence, in Tables 

S15b and S15c, we include regressions with and without a dummy variable indicating whether a 

participant listed the maximum number of close others. 

 

 

Chi-Square 

Statistic 

Welch's t-

statistic Df p-value 

Differences in 

Nationality 2.59  1 (N=513) 0.108 

Differences in Gender 0.24  1 (N=511) 0.625 

Differences in Age  0.19 157 (N=513) 0.848 

Differences in Pre-

camp Attitudes  0.89 157 (N=513) 0.374 

Differences in Pre-

camp Relationships 

with Outgroup 

Members 7.45  1 (N=498) 0.006 
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Table S15b. Differences in propinquity between camp participants who listed the 

maximum number of close others and participants who did not. 

 

A dummy variable indicating whether or not camp participants listed the maximum number of 

close others does not significantly moderate the similarity × propinquity or same nationality × 

propinquity interaction effects reported in the main text.  
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Table S15c. Differences in attitudes between camp participants who listed the maximum 

number of close others and participants who did not 

 

A dummy variable indicating whether or not camp participants listed the maximum number of 

close others does not significantly moderate the relationship between the subject’s pre-camp 

outgroup attitudes and listing outgroup campers as close others. The three-way interaction 

between the ingroup indicator, the target’s pre-camp attitudes, and the indicator for listing the 

maximum number of close others was marginally significant and negative, suggesting that pre-

camp attitudes might be less important for being listed as close by outgroup campers who did not 

list the maximum number of close others; however, this analysis is underpowered, and results are 

not conclusive.  
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Table S16. Percentages of campers who completed follow-up surveys  

 

The below table shows the counts and percentages of camp participants who completed the 

follow-up surveys by camp year and nationality. Note that 2011 follow-up data was omitted. 

Participants were only asked to list the initials of the other campers to whom they felt the most 

close, resulting in too few high-confidence matches.   

 

Camp Year 2012 2013 2014 2015 2016 2017 Total 

Proportion of 

Campers Who 

Completed 

Follow-up 

Survey 

47 

(58%) 

34 

(41%) 

48 

(72%) 

54 

(79%) 

56 

(80%) 

64 

(90%) 

303 

(69%) 

Proportion of 

Palestinians  

16 

(40%) 

15 

(38%) 

21 

(68%) 

28 

(85%) 

25 

(76%) 

31 

(94%) 

136 

(65%) 

Proportion of 

Jewish Israelis 

31 

(76%) 

19 

(45%) 

27 

(75%) 

26 

(74%) 

31 

(84%) 

33 

(87%) 

167 

(73%) 
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Table S17. Relationships at follow-up  

 

The below table shows that the effects identified in the main paper last several months after the 

camp has ended. A total of 303 participants completed the follow-up survey, but six were 

removed from the below analysis for missing data, leaving 297 observations. The dependent 

variable for all models is whether or not a subject listed a target as close on a follow-up survey 6-

9 months after camp ended. Parallel to Table 2 in the main paper, Models 1-4 examine how 

similarity and sharing at least one activity group predict follow-up relationships, while Models 5-

8 focus on nationality similarity (“ingroup”) instead of a general measure of demographic 

similarity. Models 3, 4, 7, and 8 control for whether or not a given subject listed a target as close 

on the post-camp survey. As seen in Models 2 and 4, similarity significantly interacts with 

sharing at least one activity group; as seen in Models 6 and 8, our ingroup variable also 

significantly interacts with sharing at least one activity group. Note that there are too few 

observations at follow-up to include all the controls that we included in our regressions in the 

main paper, including dummy variables for dialogue group, bunk group, and table group. 

However, controlling for each of these groups does not significantly change coefficients in the 

main paper. Hence, we conclude that effects identified in the main paper significantly persist 

over time. 
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