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Abstract
Intergroup contact is regarded as a powerful tool for reducing prejudice. However, recent research has questioned the ability of naturalistic contact to produce true within-person attitude change – that is, shifts in an individual’s attitudes over time. Much of this work has focused on minor variations in routine intergroup contact, which may be too subtle to produce meaningful, lasting change. Conducted in the UK, this research explores two instances of ‘contact ruptures’ where individuals undergo abrupt environmental changes that disrupt existing social networks and substantially alter their amount of intergroup contact, such as when starting university (Study 1, N = 429, 4 waves) or studying abroad (Study 2, N = 373, 4 waves). Using latent growth models, we find both transitions led to significant and sustained step-level changes in levels of contact with people of different nationalities. Individuals experiencing larger post-rupture increases in positive contact showed more favourable shifts in outgroup attitudes, while greater increases in negative contact coincided with greater declines in positive attitudes. Additionally, higher increases in intimate contact, but not casual contact, were associated with greater improvements in attitudes. Findings suggest that the trait-like stability observed in recent studies may stem not only from trait-like features of the individual but also from stable environments. Within-person attitude change is evident when people experience major shifts in contact. We argue that focusing on substantial changes, rather than day-to-day variations better aligns with how contact effects were originally conceived of in Allport’s classic contact theory (yet have not been routinely studied).
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Public Significance Statement
This research examines how major shifts in levels of intergroup contact following significant ecological transitions coincide with shifts in outgroup attitudes. Conducted in the UK, two longitudinal studies conducted in contexts where individuals are thrust into new proximity with people from different nationalities find that step-like increases in intergroup contact are associated with corresponding shifts in outgroup attitudes. Findings suggest that pronounced, rupture-driven changes in contact – rather than minor, routine fluctuations - are key to understanding the ability of naturalistic contact to drive attitude change, and better align with the foundational ideas of intergroup contact theory. 


Contact Ruptures: How Ecological Shifts Reshape Intergroup Contact and Attitudes
	Intergroup contact is widely considered “our best hope” for improving intergroup relations (Wright et al., 2005, p. 119). Decades of research have demonstrated that interacting with, and getting to know, members of different ethnic, national or religious groups can reduce prejudice and foster more positive intergroup orientations (Allport, 1954; Hodson & Hewstone, 2013; Pettigrew & Tropp, 2006). However, recent research has cast doubt on the ability of intergroup contact to change attitudes in naturalistic settings due to limitations in the methods traditionally used to study it. Specifically, several new longitudinal studies suggest that effects that have previously been taken as evidence of attitude change, may, in fact, be driven by stable between-person differences rather than dynamic within-person changes (Friehs et al., 2025, 2024; Hodson & Meleady, 2024; Sengupta et al., 2023; Shulman et al., 2025). Here, we suggest that the trait-like stability observed in recent studies may stem not only from trait-like features of the individual, but also from relatively stable environments. We present two tests of intergroup contact in contexts of ‘rupture’ which we define as a sudden change in a person’s environment that disrupts existing social networks and produces a substantial increase or decrease in contact with outgroup members. By studying contact in such contexts, we can better detect dynamic, and model, within-person change.  
Intergroup Contact: Established Methods and Evidence
	Research on intergroup contact arose around the time that the U.S. was undergoing a period of racial desegregation following the Civil Rights Movement. Early studies focused on desegregation of schools and neighborhoods, examining how the integration of previously separated groups influenced individuals’ racial attitudes. These studies found that when contact between different racial groups increased, prejudice was often decreased. Brophy (1946), for instance, found that the more voyages that White seamen took alongside Black colleagues following the desegregation of the Merchant Marine, the more positive their racial attitudes became. Similarly, Deutsch and Collins (1951) examined the effects of desegregated public housing on racial attitudes, finding that White residents living in integrated housing projects exhibited more positive attitudes towards Blacks compared to those living in segregated housing (see also MacKenzie, 1948; Stouffer, 1949; Wilner et al., 1952). Armed with these early observations, Allport (1954) published his seminal work the Nature of Prejudice which helped solidify the idea that intergroup contact could be a powerful tool for reducing prejudice and improving social harmony, particularly when certain conditions – such as equal status, common goals and institutional support – were present. This landmark publication laid the foundation for decades of further research on intergroup contact. 
The majority of research that has followed has relied on cross-sectional surveys. Such studies examine the association between levels of participants past intergroup contact and their current attitudes. These studies consistently find that more contact is associated with more positive outgroup attitudes, particularly when contact is positive in valence and involves a degree of intimacy or closeness (e.g., Pettigrew, 1997; Pettigrew & Tropp, 2006). Conversely, more negative contact is associated with worsened prejudice and more negative outgroup attitudes (e.g., Barlow et al., 2012; Paolini et al., 2024). However, while cross-sectional data are valuable for identifying general trends and the strength of associations, they cannot directly represent or capture change. Constructs such as intergroup contact and prejudice are time-varying, necessitating an exploration of fluctuations in variables over a period of interest. Of particular interest is whether parallel changes in variables unfold over time, allowing researchers to determine the degree to which change in one variable is systematically associated with variation in another (Allemand & Martin, 2016). Longitudinal studies of intergroup contact are available (e.g., Binder et al., 2009; Dhont et al., 2012; Eller & Abrams, 2004; Swart et al., 2011), but many have recently come under considerable criticism due to the failure of their statistical approach, namely the cross-lagged panel model (CLPM, see Lucas, 2023; Mulder & Hamaker, 2021). Specifically, the CLPM does not separate between-person and within-person variance. This means that these models cannot statistically differentiate whether links between contact and prejudice stems from a within-person process in which contact intra-individually changes attitudes (as intergroup contact theory suggests), or merely reflects stable predispositions to experiencing more contact and also holding more positive attitudes. 
Responding to this concern, several recent studies have employed more rigorous modeling techniques which are capable of separating between- and within-person variance. Notably, these studies generally find little evidence of within-person effects (for recent review see Friehs et al., 2025, but see Puffer & Hodson, 2025). For example, Friehs et al. (2024) applied Random-Intercept Cross-Lagged Panel Modeling (RI-CLPM, Hamaker et al., 2015) to two datasets, one assessing contact between White and Asian British high school students and the other assessing German adults’ contact with minority groups. In both samples, the authors found significant between-person associations whereby individuals who experienced more contact across all time-points also held more positive attitudes across all time-points, but no evidence that a change in individuals’ amount of positive or negative intergroup contact predicted a corresponding change in their attitudes. Similarly, Sengupta and colleagues (2023), with a large sample of New Zealanders, found no evidence that within-person changes in positive contact with Māori predicted within-person changes in political solidarity with this group. Exploring White British adults’ contact with foreigners, Hodson and Meleady (2024) also found between-person effects without within-person effects, where the between-person effects could be explained by individual differences in social dominance orientation and right-wing authoritarianism. Together, these recent longitudinal panel studies have prompted serious skepticism regarding the central assumption that intergroup contact can change attitudes in natural settings and suggest that the assumed benefits of contact may actually be reflections of the type of people involved in contact. 
Contact Ruptures: Capturing Major Shifts in Contact Rather Than Minor Variations
We suggest that the trait-like stability observed in recent longitudinal studies may stem not only from stable characteristics of the individual, but also from relatively stable environments. As we have seen, the seminal investigations of intergroup contact were conducted in contexts marked by major ecological contact shifts – such as the desegregation of schools, public housing and the military. These early studies exemplify what we might refer to as ‘contact ruptures’, in which individuals experience changes in their social environments that substantially alter their amount of contact with outgroup members. Crucially, however, this is not how the discipline has typically studied contact effects. Most research on intergroup contact, including the recent RI-CLPM studies, focuses on naturally occurring, minor fluctuations in intergroup contact that occur in the course of people’s everyday lives. Such designs are limited in their ability to test intergroup contact theory predictions on the within-person level because they tend to find low levels of intergroup contact and high stability in contact levels over time (Friehs et al., 2024; Shulman et al., 2025). It is perhaps unsurprising, therefore, that studies find little evidence of change when drawing from contexts where we would not assume substantial changes in contact.  
Evidence derived from these studies should not, therefore, rule out contact as a means of improving intergroup relations - especially given that we see considerable evidence of contact effects in (quasi-)experimental intervention work (see Lemmer & Wagner, 2015; Paluck et al., 2019; Pettigrew & Tropp, 2006). Such interventions deliberately create substantial changes in outgroup contact that disrupt everyday, routine patterns of intergroup interaction. We contend that in natural, non-intervention settings, similarly large and disruptive changes will enhance the likelihood of achieving meaningful and lasting shifts in intergroup attitudes. Indeed, classic attitude theory conceptualized attitudes as having relatively high stability and requiring substantial, meaningful inputs to produce change (e.g. Allport, 1935; Eagly & Chaiken, 1993; Fazio, 1995; Petty & Cacioppo, 1981). Thus, while minor fluctuations in naturalistic contact – those subtle variations embedded in routine experience – may not produce measurable change, more substantial change in the level of contact may still carry significant potential (Shulman et al., 2025). 
The present research examines two contemporary analogues to the historical ruptures studied by Allport and colleagues and explores how naturally-occurring ecological shifts in contact are accompanied by corresponding shifts in outgroup attitudes. Conducted in the UK, we focus on two dramatic shifts that often occur in young adulthood: starting university (Study 1) and participating in a study-abroad university program (Study 2). Both experiences represent major environmental transitions that expose individuals to more diverse environments and increase opportunities for contact with people of other nationalities. Universities are generally more diverse than the general population, with the UK ranking as the second most popular global destination for international students (House of Commons, 2024). Beginning university often involves undergoing a significant shift in one’s social network, and, particularly for students from more homogenous neighborhoods, university can provide greater opportunities for intergroup contact as they live, socialize and study with people from a wide variety of cultures and nationalities. Similarly, studying abroad requires individuals to uproot from familiar social settings and immerse themselves in a new cultural and social environment. 
Some prior (quasi-)experimental studies have been conducted in similar contexts. For instance, participation in short-term intercultural exchange programs has been shown to improve outgroup attitudes relative to matched samples who did not participate (Dhont et al. 2011, 2014). Similarly, students assigned to cross-race roommates tend to report more positive intergroup attitudes and behaviors compared to those with same-race roommates (e.g., Albuja et al., 2014; Gaither & Sommers, 2013; Shook & Fazio, 2008; Shook et al., 2015; Van Laar et al., 2005). Whereas existing studies typically estimate mean differences between treatment and control conditions, our research introduces a longitudinal, within-person approach to track how contact shifts unfold in “real-life” naturalistic settings. By following individuals across multiple time points before and after a rupture, we can model the overall magnitude of change in levels of intergroup contact and the persistence of these changes over time. This approach also captures heterogeneity in individual responses, capturing not just mean-level effects but also individual variability in how much contact changes after a rupture allowing us to test for correlated intraindividual change whereby larger shifts in contact correspond with more substantial, enduring changes in outgroup attitudes. We argue that focusing on major, transformative shifts in patterns of outgroup contact – rather than minor or routine fluctuations – recaptures the original spirit of intergroup contact theory and will provide a clearer understanding of the potential of naturalistic contact to produce durable, intraindividual attitude change. 
The Current Research
Existing studies of naturalistic contact typically focus on contexts where we would not assume substantial changes in contact, limiting their capacity to detect and model dynamic processes of intraindividual change. Here, we test contact effects in two contexts of rupture where individuals are thrust into new proximity with diverse others. Two four-wave longitudinal studies conducted in the UK examined change in contact with people of different nationalities during their first year at university (Study 1, N = 429) and when participating in a year-long study abroad program (Study 2, N = 373). Although models such as the RI-CLPM are useful for testing causal relationships, they are not designed to capture mean-level changes and are unsuitable to analyze systematic change in variables over time. When absolute change is of interest, analytic techniques such as Latent Growth Curve Models (LGCMs) provide a more appropriate analytic framework, allowing researchers to model both the presence and shape of within-person change over time (see Usami, 2016 for detailed discussion of model selection). Here, we applied a latent growth modeling framework to capture step-like changes in intergroup contact following major ecological transitions, and the degree to which changes in levels of intergroup contact and outgroup attitudes co-occur. As well as measuring overall contact frequency, we assessed the contact in terms of its valence and intimacy. Starting university or moving abroad might lead to increases in both positive and negative intergroup contact. Larger increases in positive contact were expected to coincide with more positive shifts in outgroup attitudes, whereas experiencing more negative contact following the rupture was expected to be associated with greater declines in positive outgroup attitudes. Larger post-rupture increases in intimate contact were expected to be associated with larger improvements in outgroup attitudes than increases in casual contact.
Ethics, Transparency and Openness
All studies received ethical clearance from the University of East Anglia, and informed consent was obtained from all participants. We report how we determined our sample sizes, all data exclusions, all manipulations, and all relevant measures in the studies in accordance with the APA Journal Article Reporting Standards (JARS, Kazak, 2018). We adhere to open science principles, including pre-registration of analyses and sharing of materials and data. For preregistrations see: Study 1(https://aspredicted.org/xfbt-b2cs.pdf )[footnoteRef:2], Study 2(https://aspredicted.org/v4zc-943d.pdf). For online supplementary materials (OSMs), including data, codebook and analysis code, see:  [2:  For Study 1, the main preregistered analysis pertained to a different project; the analysis reported in this paper was listed as additional exploratory analyses.] 

https://osf.io/7nwmc/?view_only=f8e787a8f17c49a1b953567166cb90c5
Analytic Strategy
We used the same procedure to test the relationship between growth in intergroup contact and changes in outgroup attitudes across both studies. Analyses were conducted in R using the “lavaan” package (Rosseel, 2012). A robust (full-information) maximum likelihood estimator (MLR) was used which is robust to non-normality and accounts for missing data. Before conducting the main analyses, we tested for systematic attrition using ANOVAs and Chi-square tests on key demographic variables. Additionally, we assessed the validity of our multi-item contact measures over time with measurement invariance testing (see OSM-1). 
For the main analyses, we used a stepwise approach as outlined in our pre-registration (see also Kotzur & Wagner, 2021). First, we checked for univariate growth in the contact variables and positive outgroup attitudes. This step allowed us to assess whether there were significant changes in these constructs over time, independent of other factors, and provided a foundation for subsequent multivariate analyses. It involved fitting a baseline latent means model with only an intercept, which was then compared to a model that included a growth factor modeling a sudden and sustained shift in contact and attitude variables from pre- to post contact rupture. Accordingly, the growth factor was coded as 0, 1, 1, 1. Better model fit of a model including a growth factor indicated a growth factor was needed to represent the growth patterns in the variables under investigation. If model fit was not satisfactory according to the model fit criteria (CFI ≤ .95, RMSEA ≤ .08, SRMR ≤ .10; Schermelleh-Engel et al., 2003), we explored linear and quadratic growth shapes.[footnoteRef:3] [3:  In both studies the CFI indices for the growth models were calculated using Widaman and Thompson's (2003) approach by comparing our target model against an intercept-only baseline model with intercept variance fixed to zero and residual variances constrained to equality. This specification ensured that the baseline model was nested within our target model.] 

We next fit several multivariate latent growth curve models, each combining the univariate growth models of the different types of contact and outgroup attitudes and specifying covariances between all intercepts and growth factors. Residual within-person variance components were constrained to be equal across waves for parsimony. Bivariate models were estimated incorporating contact quantity and outgroup attitudes. Trivariate models were estimated to jointly model (a) positive and negative contact and (b) close and casual contact alongside outgroup attitudes. To test whether changes in contact were related to changes in outgroup attitudes, we examined the covariance between the slope of each type of contact and the slope of outgroup attitudes. 
Study 1: First-Year of University
Methods
Participants 
Data were collected from first-year psychology students at two mid-size UK universities, each committed to fostering diversity and offering inclusive multicultural environments. The University of East Anglia hosts approximately 3,500 international students, while Durham University enrols around 4,500 international students, both representing a wide range of nationalities. Students attending an induction session in the first week of term were invited to participate. Email invitations were subsequently sent to the full cohort for the three follow-up surveys, spaced roughly 10 weeks apart. This approach allowed students to complete any number of waves, regardless of whether they had completed a previous one. We included only participants who identified as British, as per our pre-registration, and consequently excluded n = 87 international students from the analyses. The sample size was determined by the availability of eligible participants within the targeted university cohorts during the academic year. All eligible students were invited to participate, resulting in a final sample of 429 British students with a mean age of 19.09 (SD = 3.46). Of those who reported their gender, 320 were women, 64 were men, 14 were non-binary, and 2 preferred to self-describe. Sensitivity analyses using Monte-Carlo simulations in Mplus 11 revealed that the sample was large enough to detect a mean-level shift of .30 with .999 power, and correlations between slopes of interest at .22 with .840-.848 power.[footnoteRef:4] [4:  Specifications: N = 429, 10,000 replications, seed = 1234. The model included multivariate latent growth curves across 4 waves for 3 constructs, each with an intercept (3) and slope (.3), both with variances of 1 and residual variances of .40. Correlations were set at .33 within-construct (intercept–slope and intercept–intercept), and .22 across constructs (intercept–slope, intercept–intercept, and slope–slope).] 

Measures
Intergroup Contact. The contact items asked participants to recall their contact experiences over the past few months. As such, the first wave of data captured contact experiences prior to starting university, while subsequent waves reflected contact experiences during their time at university. The response scale for all contact items was 1= never to 7 = extremely frequently, unless stated otherwise. Contact quantity was measured with two items: “Over the last few months, how frequently have you had contact with international students?” and “Over the last few months, roughly how many hours have you spent interacting with international students?”  on a scale from 1 = 0 to 20+. Adapting measures from Barlow et al. (2012), positive contact was measured with the item “Over the last few months, how often have your interactions with international students been positive/friendly?” and negative contact was measured with the item “Over the last few months, how often have your interactions with international students been negative/ unfriendly?” Close contact was measured with the item “Over the last few months, how frequently have you had close/meaningful contact with international students?” and casual contact was measured with the item “Over the last few months, how frequently have you had casual/superficial contact with international students?”.  
Outgroup Attitudes. Participants responded to a single-item feeling thermometer scale with a response ranging from 0 to 100 (Gidron et al., 2022): “Please indicate below your overall feelings towards international students. The rating scale from 0 to 100 resembles values on a thermometer - the higher the number the warmer and more favourable you feel, the lower the number the colder and less favourable you feel.” Higher values therefore indicated more favourable outgroup attitudes.
Demographics. Participants were asked to provide demographic information, including their age, gender, nationality and ethnicity. 
Results
Descriptive statistics and bivariate correlations amongst variables are reported in OSM-2. Model fit indices and comparisons between univariate mean models and latent growth curve models are shown in Table 1. To address differing attrition patterns across the two data collection sites, university affiliation was included as an auxiliary variable to improve missing data estimation (see OSM-3). The two items measuring contact quantity were not invariant across time (see OSM-1). Consequently, we analyzed the items separately rather than combining them into a composite measure and termed them contact hours and contact frequency, respectively.  
The univariate growth models showed that contact frequency, negative contact, and close contact showed a clear increase after the rupture point and remained elevated thereafter. The slope of outgroup attitudes was negative, suggesting a general decline in positive outgroup attitudes pre- to post-rupture, however there was significant variance allowing us to test whether changes in contact variables were associated with changes in the trajectory of outgroup attitudes at the within-person level. The slope of positive and casual contact was non-significant, but, again, there was significant variance in growth between participants. In the growth models for contact hours and close contact the RMSEA exceeded the specified threshold; however, alternative shapes (i.e., quadratic and linear) performed worse compared with the step-wise shape factor.
Four multivariate growth curve models were then tested to explore covariances between the slope of each type of contact and the slope of outgroup attitudes. In the bivariate models (see Table 2), the slope of contact hours was found to covary significantly and positively with the slope of outgroup attitudes. This indicates that, although outgroup attitudes tended to become more negative, in general, after transitioning to university, individuals who showed a larger increase in time spent with international students post-rupture exhibited a relatively more positive trajectory in their attitudes. There was no significant covariance between the slope of contact frequency and that of outgroup attitudes, though the association trended in the same positive direction.  
In the trivariate models (see Table 3), the slope of positive contact covaried with the slope of outgroup attitudes and the slope of negative contact negatively covaried with the slope of outgroup attitudes.[footnoteRef:5] This indicates that participants who experienced a larger step-change in contact levels following their arrival at university, also demonstrated relatively more positive trajectories in outgroup attitudes compared to participants with smaller increases in positive contact. In contrast, greater post-rupture increases in negative contact were associated with sharper declines in positive outgroup attitudes. The slope of close contact covaried with the slope of outgroup attitudes, suggesting that individuals who experiences a more substantial increase in close, meaningful contact after the rupture also showed more positive attitude change. However, there was no such relationship between changes in casual contact and outgroup attitudes, indicating that only deeper, more intimate contact shifts corresponded with changes in outgroup attitudes. [5:  In this model, a negative variance was observed for the intercept of negative contact, which was then constrained to zero (see Dillon et al., 1987; Farooq, 2022).
 ] 

Some of the final models exhibited Heywood cases, which occur when a parameter estimate exceeds theoretical bounds. Specifically, the model with contact hours produced a negative eigenvalue. Additionally, in the trivariate model incorporating both positive and negative contact, the association between the slopes of positive contact and outgroup attitudes was greater than 1, while the association between the slope of negative contact and outgroup attitudes was less than -1. Such situations can have many causes, including tight coupling of growth trajectories. These issues are not uncommon in complex longitudinal models particularly when modeling closely related psychological constructs (for empirical examples, see, e.g., Bick et al., 2022; Friehs et al., 2022). For robustness, we report bivariate models in OSM-4 - one examining positive contact and outgroup attitudes, and the other examining negative contact and outgroup attitudes - which yielded consistent results suggesting that the substantive conclusions remain robust and meaningful.
Study 2: Year-Abroad Program
Methods
Participants
A second study was conducted focusing on students participating in year-abroad programs. The students were either from the same two UK universities as in Study 1 who were going to study at a variety of institutions outside of the UK, or from international institutions coming to study at one of these two UK universities. Participants were asked to complete four surveys across the academic year, with intervals of 2.5 - 3 months. All students enrolled in the study abroad programs were invited to join at each wave of the study via email, regardless of whether they had participated in the first or earlier waves. Sample size was determined based on the availability of eligible participants enrolled on year-abroad programs at the targeted universities. The final sample consisted of N = 373 students with a mean age of 20.78 (SD = 1.34), comprising 217 outgoing students from the UK and 156 incoming students to the UK. Of those who reported their gender, 228 were women, 95 were men, and 5 reported their gender as other. Sensitivity analyses using the same approach as in Study 1 revealed the sample was large enough to detect a mean-level shift of .30 with .996-.997 power, and correlations between slopes of interest at .22 with .783-.793 power.
Measures
The measures—contact quantity, positive contact, negative contact, close contact, casual contact, and outgroup attitudes—were identical to those in Study 1 except this time the target outgroup was “people from your host country” or “British people” depending on whether students were outgoing from the UK or incoming to the UK, respectively.  At each wave participants were asked to report on their contact experiences with the target outgroup over the past two months. Wave 1 measures thus captured contact prior to travelling abroad, while the following waves captured contact experiences during the time abroad.
Results
Descriptive statistics and bivariate correlations amongst variables are reported in OSM-2. As in Study 1, the two items measuring contact quantity were not invariant across time (see OSM-1), and therefore we did not create a composite measure and instead treated contact frequency and contact hours as separate measures. Model fit indices and comparisons between univariate mean models and latent growth curve models are shown in Table 4. To account for differing attrition patterns across the two universities, student status (outgoing from the UK or incoming to the UK), and ethnicity, all models included these three variables as auxiliary variables to improve missing data estimation (see OSM-3). 
In the univariate growth models the slopes of all contact items were significant, indicating overall step-like increases in all types of contact following the rupture point, with elevated contact levels maintained across subsequent timepoints. The slope of outgroup attitudes was non-significant, suggesting no change in attitude levels in the overall sample post-rupture. However, there was significant variance indicating different growth trajectories between people, allowing us to test whether changes in contact were associated with changes in the trajectory of outgroup attitudes at the within-person level. The RMSEA in the growth model for contact hours and negative contact were higher than the threshold, and the CFI for contact hours was just below the threshold, but models with alternative slope shapes (i.e., quadratic and linear) performed worse compared with the step-like shape factor.
Four multivariate growth curve models were conducted as in Study 1. The two bivariate models (see Table 2) showed that the rupture slope for contact hours and contact frequency both covaried significantly and positively with the slope of outgroup attitudes, suggesting that year-abroad students who exhibited larger step-like increases in intergroup contact following the transition also demonstrated relatively more positive shifts in outgroup attitudes. The trivariate models were both consistent with Study 1 (see Table 3). Post-rupture increases in positive contact covaried positively with improvements in outgroup attitudes, while increases in negative contact covaried negatively with changes in outgroup attitudes. Similarly, greater increases in close contact following the rupture were associated with more positive attitude shifts, whereas changes in casual contact showed no such association.
The trivariate model including both positive and negative contact produced a negative eigenvalue in its covariance matrix, indicating a Heywood case. For robustness, we report bivariate models in OSM-4 – separately modeling positive and negative contact - which yielded consistent results without negative eigenvalues.
General Discussion
Two studies explored parallel change in intergroup contact and outgroup attitudes amid significant ecological shifts that substantially alter people’s level of contact with culturally diverse others. We found evidence of significant mean-level change in intergroup contact when individuals began university (Study 1) or embarked on a year-long study abroad program (Study 2). These increases did not reflect gradual linear trends, but instead resembled a marked shift or ‘bump’ in contact occurring after the rupture points, after which contact levels remained elevated. Importantly, change in intergroup contact coincided with change in outgroup attitudes. In Study 1, individuals who showed larger step-like increases in time spent interacting with people from other nationalities following the transition to university also exhibited more positive, and sustained shifts in their outgroup attitudes. Notably, although positive outgroup attitudes declined on average in Study 1, students who spent more time with international peers exhibited more positive attitude trajectories, suggesting that intergroup contact buffered against this general decline. Study 2 provided further support, finding parallel change across two indicators of intergroup contact quantity whereby students who experienced larger increases in contact after moving abroad also demonstrated greater positive shifts in outgroup attitudes. 
In addition to examining overall intergroup contact quantity, we also investigated variations in the quality of intergroup interactions. Prior research suggests that more frequent positive contact is linked to lower prejudice, whereas more frequent negative contact is associated with higher prejudice (e.g., Barlow et al., 2012; Paolini et al., 2024) though recent longitudinal studies have found limited evidence for valenced contact effects at the within-person level (Friehs et al., 2024; Shulman et al., 2025). Here, we observed that greater post-rupture increases in positive contact were associated with improvements in outgroup attitudes, while greater increases in negative contact following the rupture were associated with larger declines in positive outgroup attitudes. Additionally, individuals who reported more substantial step-changes in close and meaningful contact with outgroup members also showed more positive shifts in their outgroup attitudes. In contrast, there was no relationship between changes in casual or superficial contact and changes in outgroup attitudes. These patterns were consistent across both studies and suggest that deeper, more intimate contact shifts were key to driving attitude change in the wake of contact ruptures.
Implications for Intergroup Contact Theory at a Critical Crossroads
The present findings provide cause for optimism in light of the growing number of studies of naturalistic contact that fail to detect evidence of intergroup contact effects at the within-person level. Recent work utilizing advanced statistical techniques (such as the RI-CLPM) has left researchers in doubt about whether intergroup contact has the potential to affect outgroup attitudes in naturalistic settings (Friehs et al., 2025, but see Puffer & Hodson, 2025). These findings represent a serious challenge to the longstanding assumptions of intergroup contact theory and suggest a need to rethink the way contact effects operate. One key reason for the lack of evidence linking intergroup contact to within-person change may be the field’s focus on minor fluctuations in contact. Unlike the foundational studies conducted amid major ecological shifts (e.g. Brophy, 1946, Deutsch & Collins, 1951, MacKenzie, 1948, Stouffer, 1949; Wilner et al., 1952), most observational research today captures “thin slices” of life that are not necessarily marked by substantial changes in contact. 
The current findings suggest it would be premature to dismiss intergroup contact as a pathway for improving outgroup attitudes even if minor fluctuations in contact levels do not appear to predict corresponding fluctuations in prejudice. More pronounced shifts in intergroup contact frequency may still hold significant potential. Notably, one of few recent RI-CLPM studies to report significant within-person effects focused on a period marked by a major contextual shift: The mass arrival of over one million Ukrainian refugees into Poland following the outbreak of the Russo-Ukrainian war. In that study, Górska and Tausch (2023) found that increases in cross-group friendship (but not overall contact) were associated with support for collective action for Ukrainians. The current research used a latent growth modeling framework to better capture the presence and shape of changes in intergroup contact frequency in two further contexts where individuals are suddenly brought into new proximity with outgroup members. Some previous studies have used similar analytic techniques to examine intergroup contact (e.g. Bagci et al., 2022; Dhont et al., 2012; Kotzur & Wagner, 2021). Notably, a recent analysis of four large longitudinal datasets using latent growth class analysis found no evidence of meaningful co-occuring changes in contact and attitudes under ‘ordinary’ conditions (O’Donnell et al., in press). Our findings suggest that more dramatic, out-of-the-ordinary shifts in contact can successfully catalyze attitude change. While ordinary, everyday fluctuations in contact resemble background tremors—small shifts in the terrain that are detectable but often insufficient to induce meaningful change —contact ruptures resemble earthquakes: sudden breaks in the social ground that reconfigure the landscape of interaction and create space for substantive attitude change. 
The current studies offer a crucial bridge between two complementary yet distinct strands of intergroup contact research: the (quasi-)experimental tradition, which has demonstrated the power of contact to reduce prejudice through substantial, intervention-driven shifts (e.g. roommate studies); and the longitudinal tradition, which has more recently raised doubts about contact’s capacity to change attitudes in naturalistic settings. By anchoring longitudinal measurement around real-life events that spontaneously disrupt individuals’ typical contact patterns, our approach captures the large, intervention-like shifts in contact seen in experimental studies, while also leveraging the strengths of longitudinal data to track within-person trajectories and individual variability in response to such events. Whereas roommate studies conducted in the US typically examine contact based on race (e.g. Albuja et al., 2024; Shook & Fazio, 2008, 2011; Van Laar et al., 2005), our research focuses on contact with individuals of different nationalities where the salience of group boundaries may be less. Moreover, whereas roommate studies generally assess contact with a single individual, our research captures changes in the amount of contact individuals have with outgroup members in general. Thus, contact ruptures can occur through varied experiences – whether through intensive interaction with a single outgroup member or broader exposure to many— but what matters is the sizeable disruption of typical contact patterns.


Limitations and Future Directions
Because our research did not involve random assignment, the possibility of selection effects must be considered when interpreting the findings. It is possible that students who choose to study abroad may have entered the program with pre-existing motivations which predispose them to more positive shifts in intergroup contact and outgroup attitudes. Similarly, students may choose to enrol in universities with more or less diversity. As such, the observed changes may not be purely driven by ecological shifts but may reflect a confluence of contextual changes and individual motivations to seek out those environments. Additionally, our latent growth models revealed significant covariance between the slopes of intergroup contact and outgroup attitudes, suggesting that changes in one were associated with changes in the other over time, but this covariation does not establish a directional or causal relationship. To strengthen causal claims, future research could incorporate difference-in-differences models which compare changes over time between groups exposed to different levels of intergroup contact (e.g., those attending university vs. those not attending). This method allows for a comparison of changes in intergroup contact and outgroup attitudes before and after an ecological contact shift, while controlling for pre-existing differences between groups. By including both intervention and control groups, difference-in-differences models can more effectively isolate the causal impact of intergroup contact on outgroup attitudes, thus providing stronger evidence for this relationship. 
Future research should also explore ecological transitions that decrease opportunities for intergroup contact, such as moving to more homogeneous neighborhoods or workplaces. While our study focused on ecological transitions expected to increase contact and thus create potential for positive attitude change, it is equally important to understand how abrupt reductions in contact may impair outgroup attitudes. Effects may also depend on the broader institutional and normative context of the change. While some contexts (e.g., universities) actively encourage and support intergroup contact, contact may be less welcomed in others (e.g., opening of refugee reception centres) which may influence whether changes in contact lead to positive or negative outcomes (see Kotzur & Wagner, 2021).
[bookmark: _Hlk203123310]Our models relied on single-item measures for contact and prejudice, which, although not uncommon in longitudinal research to avoid participant fatigue, are less optimal than multi-item scales. Another potential concern relates to the presence of Heywood cases in some models, which can sometimes signal estimation issues or model misspecification. However, it is important to note that the key patterns of results were consistently observed across both studies, irrespective of whether Heywood cases were present. Replication across two distinct samples and contexts provides reassurance that the findings are robust and not an artifact of these estimation anomalies. Finally, our studies relied on self-reports of prior intergroup contact, albeit over relatively short periods of two to three months. Consequently, participants were required to retrospectively recall their levels of intergroup contact prior to the rupture. To minimize potential contamination from current experiences, future research should seek to measure intergroup contact before students begin university or travel abroad.  
Conclusion
This research highlights the power of major contact shifts –contact ruptures - in shaping outgroup attitudes. Across two longitudinal studies, we observed that sudden, pronounced increases in intergroup contact, especially positive and intimate interactions, coincided with improvements in outgroup attitudes. These findings reaffirm the core promise of intergroup contact theory, suggesting that while minor fluctuations in naturalistic contact may produce limited effects, more substantial, context-driven shifts in contact can catalyze attitude change. Returning the focus of intergroup contact research back to its original emphasis on significant moments of change in the intergroup experience may be key to capturing evidence of contact’s potential to instigate intraindividual attitude change. 
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1
INTERGROUP CONTACT RUPTURES

Table 1

Model fit indices and model fit comparisons of univariate no-growth models and growth curve models including a growth factor modeling shifts from pre- to post-rupture (0,1,1,1) in Study 1 
	Model
	N
	χ²
	df
	p
	RMSEA [90% CI]
	CFI
	SRMR
	AIC
	BIC
	∆ χ²
	∆ df
	p

	Contact hours 

	No-Growth Model
	429
	246.84
	11
	1.27
	.39 [.34, .44]
	.39
	.30
	6560.08
	6596.63
	—
	—
	—

	Growth model
	429
	19.86
	8
	.011
	.14 [.08, .22]
	.97
	.06
	6273.97
	6322.71
	171.53
	3
	<.001

	Contact frequency 

	No-Growth Model
	429
	158.80
	11
	<.001
	.26[.21,.31]
	.67
	.13
	4104.69
	4141.25
	—
	—
	—

	Growth model
	429
	8.19
	8
	.416
	.02 [.00, .12]
	 1.00
	.04
	3968.06
	4016.80
	168.60
	3
	<.001

	Positive contact

	No-Growth Model
	411
	12.15
	11
	.353
	.00 [.00, .16]
	1.00
	.07
	3111.04
	3147.59
	—
	—
	—

	Growth model
	411
	3.75
	8
	.879
	.00 [.00, .14]
	1.00
	.04
	3100.32
	3149.06
	8.35
	3
	.039

	Negative contact

	No-Growth Model
	411
	97.24
	11
	<.001
	.23[.16, .30]
	.22
	.31
	3021.46
	3058.01
	—
	—
	—

	Growth model
	411
	4.59
	8
	<.001
	.00 [.00, .10]
	1.00
	.07
	2880.92
	2929.66
	83.46
	3
	<.001

	Close contact

	No-Growth Model
	411
	51.46
	11
	<.001
	.19[.13, .24]
	.82
	.11
	3710.51
	3747.06
	—
	—
	—

	Growth model
	411
	17.89
	8
	.022
	.11 [.00, .19]
	.96
	.05
	3681.36
	3730.09
	32.47
	3
	<.001

	Casual contact

	No-Growth Model
	411
	19.02
	11
	.061
	.09 [.00, .16]
	.91
	.09
	3597.25
	3633.81
	—
	—
	—

	Growth model
	411
	6.34
	8
	.609
	.00[.00, .13]
	1.00
	.06
	3589.62
	3638.36
	12.57
	3
	.006

	Outgroup attitudes 

	No-Growth Model
	422
	27.82
	11
	.003
	.12 [.05, .18]
	.91
	.07
	8057.92
	8094.47
	
	
	

	Growth model
	422
	11.68
	8
	.166
	.07 [.00, .16] 
	.98
	.05
	8042.72
	8091.46
	17.14
	3
	<.001



Note. χ² = robust scaled chi-square (Yuan-Bentler correction); RMSEA = root mean square error of approximation; CFI = comparative fit index; SRMR = standardized root mean square residual; AIC = Akaike information criterion; BIC = Bayesian information criterion; CI = confidence interval. All fit indices reported are robust versions.
Table 2

Results of bivariate growth curve models with contact quantity variables and outgroup attitudes in Study 1 and 2
	Model Components
	Study 1: Contact Hours
	Study 1: Contact Frequency
	Study 2: Contact Hours
	Study 2: Contact Frequency

	Fixed effects
	
	
	
	

	Attitudes
	
	
	
	

	  Intercept
	83.66 (0.88)***
	83.64 (0.88)***
	71.95 (1.07)***
	72.01 (1.06)***

	  Slope
	-2.08 (0.95)*
	-2.09 (0.95)*
	1.99 (1.28)
	1.96 (1.26)

	Contact
	
	
	
	

	  Intercept
	3.46 (0.26)***
	3.33 (0.10)***
	4.50 (0.41)***
	3.04 (0.12)***

	  Slope
	4.73 (0.34)***
	0.94 (0.10)***
	9.89 (0.51)***
	2.58 (0.13)***

	Variance components
	
	
	
	

	Attitudes
	
	
	
	

	  Intercept
	181.76 (22.21)***
	181.96 (22.31)***
	132.00 (26.13)***
	131.30 (26.01)***

	  Slope
	83.86 (32.74)*
	84.05 (32.65)*
	141.99 (35.47)***
	139.53 (35.11)***

	Contact
	
	
	
	

	  Intercept
	11.74 (3.74)***
	2.56 (0.21)***
	12.69 (4.74)**
	1.77 (0.28)***

	  Slope
	9.35 (4.16)*
	1.24 (0.31)***
	25.75 (6.41)***
	1.70 (0.40)***

	Slope Covariances
	
	
	
	

	Contact ↔ Attitudes
	11.58 (5.26)*
	2.70 (1.66)
	29.52 (8.29)***
	5.07 (2.10)*

	Model fit indices
	
	
	
	

	χ² (df)
	43.84 (28)
	40.00 (28)
	62.53 (28)
	53.49 (28)

	CFI
	.98
	.98
	.95
	.96

	SRMR
	.05
	.05
	.06
	.05

	RMSEA
	.08
	.06
	.09
	.08



Note.  Standard errors are in parentheses. Covariances focusing on relationships between the slopes of contact quantity variables and the slope of outgroup attitudes are presented. For all covariances please refer to the model outputs on the project OSF page. χ² = robust scaled chi-square (Yuan-Bentler correction). RMSEA = root mean square error of approximation; CFI = comparative fit index; SRMR = standardized root mean square residual. All fit indices reported are robust versions., *p < .05, **p <.01, ***p < .001.





Table 3
Results of trivariate growth curve models with (1) positive/negative contact and outgroup attitudes, and (2) close/casual contact and outgroup attitudes in Study 1 and 2 
	Model components
	Study 1: Positive & Negative Contact
	Study 1: Close & Casual Contact
	Study 2: Positive & Negative Contact
	Study 2: Close & Casual Contact

	Fixed effects
	
	
	
	

	Attitudes
	
	
	
	

	  Intercept
	83.63 (.88)***
	83.71 (.88)***
	72.06 (1.07)***
	72.05 (1.06)***

	  Slope
	-2.18 (.95)*
	-2.15 (.94)*
	1.86 (1.27)
	1.90 (1.25)

	Positive contact
Intercept
	6.20 (.07)***
	—
	4.05 (.14)***
	—

	   Slope
	-0.14 (.08)
	—
	1.60 (.15)***
	—

	Negative contact
	
	
	
	

	  Intercept
	0.54 (.07)***
	—
	1.60 (.07)***
	—

	  Slope
	1.37 (.04)***
	—
	1.00 (.09)***
	—

	Close contact
	
	
	
	

	  Intercept
	—
	3.05 (.09)***
	—
	2.16 (.11)***

	  Slope
	—
	0.40 (.10)***
	—
	1.62 (.14)***

	Casual contact
	
	
	
	

	  Intercept
	—
	4.83 (.09)***
	—
	3.04 (.13)***

	  Slope
	—
	0.00 (.11)
	—
	2.23 (.15)***

	Variance components
	
	
	
	

	Attitudes
	
	
	
	

	  Intercept
	188.08 (21.86)***
	181.28 (22.29)***
	133.09 (26.04)***
	131.99 (25.88)***

	  Slope
	89.80 (31.47)**
	81.74 (32.49)*
	142.96 (35.01)***
	142.72 (35.14)***

	Positive contact
	
	
	
	

	  Intercept
	0.90 (.21)***
	—
	3.89 (.25)***
	—

	  Slope
	0.58 (.27)*
	—
	3.81 (.39)***
	—

	Negative contact
	
	
	
	

	  Intercept
	0.00
	—
	0.21 (.19)
	—

	  Slope
	0.29 (.20)
	—
	0.53 (.28)
	—

	Close contact
	
	
	
	

	  Intercept
	—
	1.67 (.22)***
	—
	1.14 (.32)***

	  Slope
	—
	0.84 (.36)*
	—
	1.93 (.45)***

	Casual contact
	
	
	
	

	  Intercept
	—
	1.24 (.22)***
	—
	2.39 (.30)***

	  Slope
	—
	1.07 (.41)**
	—
	2.78 (.41)***

	Slope Covariances
	
	
	
	

	Positive contact ↔ attitudes
	8.75 (2.17)***
	—
	10.85 (2.61)***
	—

	Negative contact ↔ attitudes
	-3.57 (1.60)*
	—
	-6.26 (2.39)**
	—

	Close contact ↔ attitudes
	—
	6.74 (2.38)**
	—
	11.08 (2.39)***

	Casual contact ↔ attitudes
	—
	0.25 (1.93)
	—
	0.74 (2.99)

	Model fit indices
	
	
	
	

	χ² (df)
	107.02 (61)
	71.48 (60)
	142.23 (60)
	87.17 (60)

	CFI
	.91
	.98
	.92
	.97

	SRMR
	.08
	.06
	.06
	.05

	RMSEA
	.10
	.07
	.10
	.06




Note.  Standard errors are in parentheses. Attitudes = Outgroup attitudes. Covariances focusing on relationships between the slopes of contact variables slope of outgroup attitudes are presented. For all covariances please refer to the model outputs on the project OSF page. χ² = robust scaled chi-square (Yuan-Bentler correction). RMSEA = root mean square error of approximation; CFI = comparative fit index; SRMR = standardized root mean square residual. All fit indices reported are robust versions. In the model with positive/negative contact and outgroup attitudes in Study 1, the intercept of negative contact was negative and was therefore constrained to zero. *p < .05, **p <.01, ***p < .001.
Table 4
Model fit indices and model fit comparisons of univariate no-growth models and growth curve models including a growth factor modeling shifts from pre- to post-rupture (0,1,1,1) in Study 2
	Model

	N
	χ²
	df
	p
	RMSEA [90% CI]
	CFI
	SRMR
	AIC
	BIC
	∆ χ² 
	∆ df
	p

	Contact hours 

	No-Growth Model
	373
	407.29
	11
	<.001
	.46 [.42, .50]
	.00
	.33
	7339.40
	7433.52
	
	
	

	Growth model
	373
	37.43
	8
	<.001
	.14 [.09, .20]
	.93
	.06
	6940.78
	7046.66
	306.83
	3
	<.001

	Contact frequency 

	No-Growth Model
	373
	396.41
	11
	<.001
	.47 [.42, .51]
	.00
	.34
	4946.96
	5041.08
	
	
	

	Growth model
	373
	17.81
	8
	.023
	.08 [.00, .15]
	.98
	.05
	4508.67
	4614.56
	358.37
	3
	<.001

	Positive contact

	No-Growth Model
	371
	361.41
	11
	<.001
	.42 [.38, .47]
	.00
	.34
	4712.72
	4806.84
	
	
	

	Growth model
	371
	6.21
	8
	.624
	.00 [.00, .08]
	1.00
	.04
	4319.52
	4425.40
	592.05
	3
	<.001

	Negative contact

	No-Growth Model
	371
	145.66
	11
	<.001
	.30[.26, .35]
	.00
	.21
	4183.38
	4277.50
	
	
	

	Growth model
	371
	16.03
	8
	.042
	.09 [.02, .16]
	.96
	.05
	4025.83
	4131.71
	85.20
	3
	<.001

	Close contact

	No-Growth Model
	371
	229.83
	11
	<.001
	.33 [.29, .37]
	.00
	.20
	4850.32
	4944.44
	
	
	

	Growth model
	371
	8.86
	8
	.354
	.05 [.00, .12]
	1.00
	.03
	4646.43
	4752.31
	197.14
	3
	<.001

	Casual contact

	No-Growth Model
	371
	402.44
	11
	.061
	.41 .37, .45]
	.00
	.29
	4925.48
	5019.60
	
	
	

	Growth model
	371
	8.37
	8
	.399
	.03 [.00, .11]
	1.00
	.03
	4579.07
	4684.96
	597.15
	3
	<.001

	Outgroup attitudes

	No-Growth Model
	369
	45.22
	11
	<.001
	.16 [.11, .21]
	.82
	.10
	8546.64
	8640.76
	
	
	

	Growth model
	369
	10.29
	8
	.245
	.04 [.00, .13]
	.99
	.04
	8505.87
	8611.75
	39.84
	3
	<.001



Note. χ² = robust scaled chi-square (Yuan-Bentler correction); RMSEA = root mean square error of approximation; CFI = comparative fit index; SRMR = standardized root mean square residual; AIC = Akaike information criterion; BIC = Bayesian information criterion; CI = confidence interval. All fit indices reported are robust versions. 
