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Abstract 

This longitudinal, quasi-experimental field study investigated affective forecasting as a moderator 

of positive intergroup contact effects among adolescents. We also examined a novel mediating 

mechanism which underlies this effect, namely accuracy of perceived outgroup willingness for 

intergroup contact. Three annual waves of survey data were used from 1,169 adolescents 

(𝑀𝑎𝑔𝑒 = 13.88 at Wave 1; 50% girls; 66% White British, 44% Asian British) whose schools were 

merged, in a unique intervention that resulted in one school where ethnic groups were evenly 

mixed (i.e., balanced school) and two White British majority schools (i.e., majority skewed schools). 

Results showed that positive intergroup contact and attitudes improved more in the balanced 

school than in the majority skewed schools. In all schools, change in adolescents’ positive 

intergroup contact predicted change in positive intergroup attitudes indirectly via (1) increased 

accuracy of perceived outgroup willingness for contact and (2) reduced intergroup anxiety. 

Indirect effects via accuracy of perceived contact willingness were stronger for adolescents who 

made more negative affective forecasts than for other adolescents. These moderated mediation 

effects were stronger in the balanced school than in the majority skewed schools. Thus, more 

balanced ethnic mixing in schools seemed to directly enhance positive intergroup relations and 

attitudes for all adolescents, but to particularly benefit adolescents who made more negative 

affective forecasts about positive contact before the school merger. 
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Adolescent Development of Intergroup Contact and Attitudes Following School Mergers: The 

Moderating Role of Affective Forecasting  

 

Children’s and adolescents’ mental representations about intergroup interactions, such as their 

expectancies of how positive future encounters with members from other groups (so-called 

outgroups) will go, hold important developmental significance for intergroup attitude 

development (e.g., Andrews et al., 2016; Hitti & Killen, 2015; Yip et al., 2010). Adolescents with 

negative expectations may avoid interethnic contact, even in more ethnically diverse contexts 

(Birtel et al., 2019; McGlothlin & Killen, 2006). Yet, when contact is actually taken up in these 

contexts, does increased positive intergroup contact predict positive intergroup attitudes 

differentially for those who made negative affective forecasts, or expected intergroup contact to 

be negative, than for others? In the current study, we went beyond prior work, which had 

provided initial evidence for short-term effects of affective forecasting in controlled laboratory 

settings among adults (e.g., Deegan et al., 2015; Mallett & Wilson, 2010; Mallett et al., 2008), to 

provide evidence of how affective forecasting moderates adolescent interethnic attitudes 

following an ambitious intervention to increase school diversity.   

We used a longitudinal quasi-experimental design to examine the effects of a social 

intervention in which previously ethnically segregated schools were merged into more evenly 

ethnically mixed (i.e., more integrated) schools. In these schools, we studied positive contact 

between White British majority and Asian British minority adolescents, in a town in the north-

west of England, UK, Oldham, that had witnessed considerable ethnic segregation and tensions. 

We focused on positively valenced contact, which has been shown to reliably improve intergroup 

attitudes, especially for majority compared with minority members (e.g., Birtel et al., 2019; Christ 

et al., 2014; Pettigrew & Tropp, 2006). For adolescents, schools are important contexts of 

intergroup relations, as adolescents have daily opportunities to interact with ingroup and 

outgroup peers (e.g., Al Ramiah et al., 2015) in a setting that approximates Allport’s (1954) 
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‘optimal’ conditions for contact (equal status, cooperation, common goals, and institutional 

support). In these schools, we assessed affective forecasting before the mergers and followed up 

these adolescents periodically for two years after the mergers, thereby enabling us to examine 

how, over time, affective forecasting moderated the effects of post-merger positive contact on 

positive interethnic attitudes. Furthermore, we make a novel theoretical contribution by 

proposing and testing a new mediating mechanism that helps explain how affective forecasting 

moderates contact effects on attitudes. We suggest that increased positive contact leads to more 

accurate perceptions of how willing outgroup members are to engage in intergroup contact (e.g., 

see also Al Ramiah et al., 2015; Shelton & Richeson, 2005).  

Negative Affective Forecasting in Contact Effects on Attitudes 

Adolescence is an important period for the development of intergroup relationships. 

During the transition to high school, opportunities for adolescents to interact with more peers 

expand dramatically, and in mixed high schools these interactions could be with peers who 

belong to other social and ethnic groups (e.g., Killen et al., 2013). Since Allport (1954) proposed 

his ‘Contact Hypothesis’, many studies have shown that contact with outgroup members 

facilitates positive intergroup attitudes (here called "intergroup contact effects"; for meta-analytic 

evidence, see Davies et al., 2011; Pettigrew & Tropp, 2006). Prior meta-analytic studies revealed 

that adolescent samples were relatively scarce compared with, but yielded effect sizes about twice 

as high as, adult samples (for a detailed discussion of these two points, see Tropp & Prenovost, 

2008). Wölfer and colleagues (2016) attributed the particularly strong potential for contact to 

change attitudes during adolescence, compared to adulthood, in part, to significantly higher 

individual differences in the rates of developmental change of attitudes in adolescence.  

Despite evidence for the pronounced effect of contact on attitudes among adolescents, a 

challenge remains: how to establish positive contact in everyday settings. Simply creating 

opportunities for contact does not necessarily create positive, high quality contact experiences 

with outgroup members (McKeown & Dixon, 2017). Even in ethnically diverse schools, 
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adolescents tend to interact primarily with members of their own ethnic group (Birtel et al., 2019; 

McGlothlin & Killen, 2006). One reason is that people – especially those who have limited 

contact opportunities – may have negative expectations about contact with outgroup members, 

which inhibit them from taking up contact opportunities in diverse environments. In other 

words, people have a tendency to engage in negative affective forecasting, to the extent that they 

expect any potential future intergroup contact to be negative. Among children and adolescents, 

research has suggested that negative expectations have important developmental significance for 

intergroup attitude development because they predict subsequent intergroup behavior (e.g., Hitti 

& Killen, 2015).  

Negative intergroup expectations can either improve or attenuate effects of contact on 

attitudes. Initial studies using adult samples focused on initial interactions between members of 

different groups, studied under controlled laboratory settings. Mallett and colleagues (Mallett et 

al., 2011; Mallett & Wilson, 2010; Mallett et al., 2008) suggest that when negative affective 

forecasting is followed by subsequent intergroup contact, these experiences typically involve a 

pleasant surprise: the actual experience of contact is often more positive than was expected 

before the interactions took place. As Wilson and Gilbert (2003) showed in a series of studies, 

the main reason for this is that people are typically inaccurate in predicting intergroup encounters, 

underestimating the positivity of future interactions. Moreover, increased positive contact may 

reduce inaccurate expectations about subsequent encounters, and thereby enhance people’s 

willingness to engage in future positive contact (e.g., Mallett et al., 2008). Other scholars (Deegan 

et al., 2015; Gaertner et al., 1994) have, however, suggested that negative expectations may 

weaken the effects of positive contact on subsequent positive attitudes. One cross-sectional study 

found that when people had negative expectations about mixing, subsequent intergroup contact 

was correlated more weakly with intergroup attitudes than when people had positive expectations 

(Deegan et al., 2015). This may be because people’s low motivation to accurately assess their 
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expectations creates a superficial, careless comparison of negative expectations to actual 

intergroup experiences (Snyder et al., 1977).  

To our knowledge, there exist few prior studies on adolescents’ affective forecasting in 

intergroup relations. Previous research shows that children’s and adolescents’ negative 

expectations about future contact predict lower contact, yet none of these studies examined the 

degree to which expectations moderated intergroup contact effects on subsequent intergroup 

attitudes. In the case of gender, young children’s expectations about cross-gender interactions 

seem to influence the likelihood of future cross-gender interactions. For instance, the more 

negative four- to six-year-olds expected playing with a child of another gender would be, the less 

they subsequently played with cross-gender playmates. To our knowledge, there is only one study 

examining adolescents’ expectations about interethnic relations. This study showed that 12- to 

16-year old non-Arab adolescents expected Arab outgroup adolescents to value ethnic identity 

more than shared interests in activities, and therefore expected Arab adolescents to be less likely 

to invite non-Arab adolescents to their friendship group than non-Arab adolescents would be to 

invite Arab adolescents to their friendship group. Finally, these negative expectations about 

outgroup inclusivity increased with age. Thus, there is some evidence that adolescent interethnic 

expectations tend to be negative, and become increasingly so with age. There is, however, no 

research on whether adolescents’ negative forecasts increase or attenuate the impact of positive 

contact. 

In this paper, we focus on the effect of general experiences of positively valenced 

intergroup contact on subsequent positive attitudes, in the context of contact between White and 

Asian British adolescents in high schools in the United Kingdom (see also [blinded for peer 

review]). We expected that change in positive intergroup contact would positively predict change 

in positive intergroup attitudes (Hypothesis 1). Moreover, we tested the prediction (e.g., Deegan et 

al., 2015; Mallett et al., 2008) that expectations about future contact would moderate how well 

subsequent contact predicts attitudes (Hypothesis 2). We test the two contradictory findings 
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reported in prior research, namely whether (a) more negative expectations (i.e., negative 

forecasting) enhance contact effects on attitudes (Mallett et al., 2011; Mallett & Wilson, 2010; 

Mallett et al., 2008), or (b) more negative expectations diminish contact effects on attitudes (e.g., 

Deegan et al., 2015). 

Why Affective Forecasting Moderates Positive Intergroup Contact Effects: The 

Mediating Role of Intergroup Anxiety and Accuracy of Perceived Contact Willingness  

Notwithstanding prior work on affective forecasting, little is known about why positive 

intergroup contact may change intergroup attitudes more when expectations are negative. We 

suggest that two mediating mechanisms may work in parallel to explain why such contact changes 

attitudes, and why affective forecasting may moderate these contact effects (see Figure 1).  

 

Figure 1. 

Theoretical Model  

 

Prior research has found that ‘intergroup anxiety’ (relatively greater anxiety about interacting with 

unknown outgroup (vs. ingroup) members; Stephan and Stephan, 1985) reliably mediates 

intergroup contact effects on attitudes, including among adolescents (e.g., Pettigrew & Tropp, 

2008). Stephan and Stephan (1985) suggested that it is particularly the expectation of negative 

consequences resulting from intergroup contact that increases intergroup anxiety, which results 
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in less positive contact and more hostility toward outgroup members. One possibility is that, 

when actual contact improves over time, adolescents who make negative affective forecasts are 

particularly likely to show a decrease in intergroup anxiety (e.g., Mallett et al., 2008), which leads 

to increased positive attitudes. In contrast, other scholars (Deegan et al., 2015) suggest that 

negative expectations hinder the beneficial effects of positive contact, perhaps because the 

negative expectation itself results in elevated intergroup anxiety and thereby reduces the 

beneficial effects of intergroup contact. To our knowledge, no research has examined whether 

this mediating effect of anxiety is particularly strong for those engaging in negative affective 

forecasting about intergroup contact (i.e., a moderated mediation). We expected that change in 

intergroup anxiety would mediate effects of change in positive contact on change in positive 

attitudes (Hypothesis 3a). We also expected that affective forecasting would moderate to what 

degree change in intergroup anxiety mediates effects of change in positive contact on change in 

positive attitudes (Hypothesis 4a). 

A second mediating explanation for positive contact effects on positive attitudes is 

increased intergroup knowledge ((Davies et al., 2011; Pettigrew & Tropp, 2008; Tropp & 

Prenovost, 2008), and we propose a new conception of knowledge, which has previously often 

been conceived as knowledge about outgroup customs, norms, or values. Allport (1954) 

originally suggested that unfavorable attitudes towards an outgroup are due to a lack of 

information about that group, and that contact could increase positive attitudes by providing 

opportunities to learn about the outgroup. Increased knowledge can reveal similarities and thus 

lead to liking (Pettigrew, 1998), and reduces uncertainty about how to interact with others 

(Stephan & Stephan, 1985). Although there is meta-analytic support that knowledge mediates 

contact effects on attitudes (Pettigrew & Tropp, 2008; Tropp & Prenovost, 2008), the variance in 

attitudes explained by gains in knowledge is modest. Prior research has pointed out, however, 

that perceptions of willingness to have contact (i.e., an implicit form of knowledge about the 

outgroup) may have important effects on positive attitudes (e.g., Al Ramiah et al., 2015; Shelton 
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& Richeson, 2005). In the current research, we go a step further than these two studies, to assess 

perceived, as well as actual, willingness to engage in contact. We refer to the correspondence, or 

“fit”, between (a) ingroup members’ perceptions of outgroup members’ willingness to have 

contact with ingroup members, and (b) the outgroup’s actual willingness to have contact with 

ingroup members as: accuracy in the perceived willingness of the outgroup to engage in 

intergroup contact (i.e., accuracy of perceived contact willingness). Consistent with suggestions from 

other scholars (Deegan et al., 2015; Shelton & Richeson, 2005; Tropp & Prenovost, 2008), we 

agree that adolescents tend to underestimate how willing outgroup members are to engage in 

contact with them. More specifically, we hypothesized that positive contact would lead 

adolescents who initially made more negative forecasts to subsequently discover that outgroup 

members were more willing to have contact than they had initially perceived them to be, and this 

would change their intergroup attitudes more than for adolescents who made more positive 

forecasts. 

We propose that one powerful way to change inaccurate perceptions of perceived 

outgroup contact willingness is through positive contact experiences (Mallett et al., 2008), 

because increased positive contact allows adolescents to gain more accurate knowledge about how 

willing intergroup members are to have contact. One additional possibility is that increased 

accuracy of perceptions of how willing the outgroup is to have intergroup contact will mediate 

contact effects on attitudes particularly for adolescents who made negative intergroup forecasts of 

positive contact. This possibility was suggested by Mallett et al. (2011), who proposed that 

inaccurate perceptions of contact willingness underlie affective forecasting, or there is an 

‘intergroup forecasting error’: people tend to inaccurately estimate that future contact will go 

badly (i.e., an ‘error’); however, after positive contact experiences, they tend to change their 

perceptions of how willing the outgroup is to engage in contact, and to become more accurate in 

their estimation. These ideas are also consistent with prior work on expectation violations and 

change in accuracy (e.g., Jonas et al., 2014): unexpected experiences enhance selective attention 
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and social learning more than expected experiences, thereby leading to more accurate 

assessments of future situations (Jonas et al., 2014). Nevertheless, an alternative possibility is that 

negative expectations hamper the effect of positive contact on changing accuracy perceptions, 

because negative expectations lead to more superficial intergroup interactions (e.g., Deegan et al., 

2015; Snyder et al., 1977). Thus, we expected that change in accuracy of the perceived willingness 

of the outgroup for contact will mediate effects of positive contact on change in positive 

attitudes (Hypothesis 3b). We also expected that stronger effects of contact on attitudes would be 

found for adolescents who make negative intergroup forecasts, compared to others (Hypothesis 

4b).  

The Current Study 

The current study investigated the mediating mechanisms which underlie the effects of 

positive contact on attitudes, especially for adolescents who make negative intergroup forecasts. 

Over and above confirming the long-established mediating effects of intergroup anxiety, we 

examined a novel mediator, that of accuracy of perceived contact willingness. We investigated 

these mediators in the context of a series of planned mergers of ethnically segregated schools in a 

town in the United Kingdom. The town, Oldham, has a large ethnic minority population 

originally from South-West Asia – primarily of Pakistani and Bangladeshi heritage – with an 

Asian population of 22.5% (approximately three times the national average; of which 10% are 

Pakistani, 7% Bangladeshi, 5.5%, other Asian-British; 2011 census) and has experienced ethnic 

unrest. For further details about the study design, see [blinded for peer review]; for this study’s 

social, cultural, and historical context, and the background to the school mergers, see OSM; 5; 

pp. 16-21; And for more information on ethnic school mergers, more generally, see Miah (2015).  

 The three new ‘merger’ schools in the town were established, in part, to promote better 

social cohesion in this town. One of the three merger schools involved the merging of a school 

with a predominantly White British student population and a school including a predominantly 

Asian British student population. This merger was thus designed to achieve a proportion of 



Affective Forecasting and Accuracy of Perceived Contact Willingness 

 10 

ethnic minority adolescents roughly double that in the town as a whole, with approximately equal 

proportions of each group. Overall, the mergers-intervention constitutes a unique real-world 

quasi-experiment.   

Studying positive contact in mixed schools is important since prior research indicates that 

school can provide propitious contact conditions, yet ethnic composition at both the school level 

and the individual level of positive contact has unique and distinct effects on intergroup attitudes 

(Eller et al., 2017; Schmid et al., 2017). Creating schools in which there is a more equal ethnic mix 

represents ‘institutionally sanctioned’ change (Eller et al., 2017; Tropp & Prenovost, 2008). But 

for real change in ethnic relations to occur, adolescents must grasp the opportunity and engage in 

contact, and positive contact in these schools will result in a stronger increase in positive attitudes 

than occurs in schools in which the respective proportions of majority and minority groups are 

less equal. A school where ethnic groups are equally mixed may also create a context of positive 

intergroup norms and standards, thereby making contact more positive and effective than before 

(e.g., Al Ramiah et al., 2015; Christ et al., 2014).  

Prior studies have examined the effects of ethnic mixing within schools (i.e., increased 

opportunities, at the school level, to mix) among adolescents (notably studies of school 

desegregation in the United States, e.g., Schofield & Eurich-Fulcer, 2004). Many of these studies 

report that higher ethnic mixing resulted in increased effects of positive contact on positive 

attitudes (Birtel et al., 2019; Eller et al., 2017; McGlothlin & Killen, 2006) and some specifically 

for the context we studied, namely relations between White and Asian British adolescents (Birtel 

et al., 2019). None of this prior research, however, examined the effects of a planned ethnic 

merger of schools, which yields a longitudinal, quasi-experimental field study. We assessed pre-

merger affective forecasting about future positive contact, and then examined how forecasting 

moderated effects of post-merger positive contact on attitudes. We refer to the longitudinal 

change of gaining contact opportunities with outgroup members as ethnic mixing [reference 

blinded for peer review] in mergers: a structural social change from segregation to integration 
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(e.g., the change from one underrepresented ethnic groups in a school to ethnic groups becoming 

equal in size within schools; Eller et al., 2017).  

All hypotheses (discussed above in the text) can also be found under 

https://osf.io/fwgnc/?view_only=3887eefc57cb44d396b7e8c29f809dfc (referred to as “OSF-

Page” throughout). Because prior research has not examined ethnic mixing in mergers, we 

explore differences between types of mergers. We focus on one merged school that increased in 

ethnic mixing, and compared adolescent development in this school to adolescent development 

in other schools with less ethnic mixing. Finally, in additional analyses (shown in the Online 

Supplementary Material (OSM)), we explored age, grade, pre-merger school, ethnicity (i.e., group 

status), and age differences in all hypothesized effects.  

Method 

Anonymized data, Mplus-scripts, and output files based on the data used in the current study can 

be found on the OSF-page. None of the variables used in this manuscript have been considered 

in prior publications. We have, however, referred to the quasi-experiment provided by this 

unique school situation in another paper [blinded for review], in which we did not report any 

actual data or results. 

Sample and sampling procedure. Participants were 1,169 adolescents (𝑀𝑎𝑔𝑒 = 13.88, 𝑆𝐷𝑎𝑔𝑒 = 

.87; 50% girls) in high schools in Oldham. Adolescent participants were the year groups 7, 8 and 

9 (i.e., this corresponds to grades 6 to 8 in the United States). The majority of our sample were 

White British (66%; see Table 1). These adolescents came from six schools, pairs of which were 

subsequently merged in September 2012, resulting in three merged schools (labeled schools A, B 

and C for ethical reasons; see Table 1). In the current study, we use three waves of data: Pre-

merger data collected in June 2012 (Wave 1), and two post-merger data collection points in June 

2013 and June 2014 (Waves 3 and 4). We also collected an additional wave of data in December 

2012 (Wave 2); however, this wave contained a high amount of missingness on key variables so 

we do not include this data (discussed in detail in the section Missing Data; we did, however, 

https://osf.io/fwgnc/?view_only=3887eefc57cb44d396b7e8c29f809dfc
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replicate findings including Wave 2 data with additional analyses, see the OSF-page and the OSM 

(4.6; p. 9). At each wave students completed questionnaires (paper and pencil), which were 

administered by teachers during regular school hours (the researchers were not present during 

data collection). Ethical approval to carry out the research, as well as sampling procedures and 

materials, were granted by the University Ethics Committee of [blinded for review]; for further 

details, see OSM, 6. Ethical procedure of the study and recruitment of participants, pp. 22.  

All three school mergers were implemented gradually, such that the schools were first 

officially merged in name only (i.e., the pairs of schools were already given their new school 

names and school uniforms, but adolescents remained for a year at their original school 

sites/buildings) and then were merged ‘physically’ (i.e., the point at which adolescents from the 

paired schools moved to the new, single sites and shared classes in single school buildings). Here, 

when we refer to the school ‘merger’ or ‘merged schools’ we are referring to the point at which 

the schools physically merged, as this is the point at which adolescents actually came into regular 

contact with each other. This physical merger occurred in September 2012, between Wave 1 

(June 2012) and Wave 3 (June 2013). As shown in Table 1, in post-merger School A, students 

went to a school where ethnic groups were evenly mixed (i.e., 48% White British, 52% Asian 

British; we called this the balanced school) after the merger. In post-merger schools B and C, 

students went to a school where the White British constituted the majority (majority skewed schools) 

after the merger (see for the same terminology Kanter, 1977).  
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Table 1 

Pre-Merger and Post-Merger School Sample Sizes and Ethnic Mixing at School- and Sample-Level 

Pre-merger schools (Wave 1)  Post-merger schools (Wave 3 and Wave 4) 

School n 
Percentage 

White British School N 

Percentage 
White 
British 

Label post-
merger  

1 276 
93% [91%]  
(n = 252) 

A 563 
39% [48%] 
(n = 271) 

Balanced school 
2 287 

14% [7%]  
(n = 19) 

3 164 
85% [84%]  
(n = 138) 

 
B 374 

85% [89%] 
(n =334) 

Majority skewed 
schools 

4 210 
90% [93%]  
(n = 196) 

 

5 161 
96% [88%]  
(n = 141) 

 

C 232 
61% [73%] 
(n = 171) 

 
6 71 

40% [42%]  
(n = 30) 

 

Total 1169 66% (n = 776)   1169 
66% (n = 

776) 
 

Note. Percentages (and subsample sizes, in parentheses) at pre-merger and post-merger are shown 

for the White British adolescents at the school- and sample-level (shown in square brackets); the 

remaining percentage are Asian British (34.0% of the entire sample; 28.6% “Asian or Asian 

British- Pakistani”, 4.2% “Asian or Asian British- Bangladeshi”, 1.1% “any other Asian / Asian 

British background”, and 0.1% “Asian Indian”). As ethnicities other than White British and 

Asian British (e.g., “Black or Black British- Caribbean”) comprised a very small percentage per 

school (< .4%), these were not included in Table 1 or in the analyses. We also report distribution 

per year group in the OSM (see Table S1; p. 23). 

 

We used a cross-sequential design (Little, 2013), meaning that at each subsequent wave, the same 

participants who were initially targeted at Wave 1 (N = 1,357) participated. We selected 

participants from the initial sample of 1,357 participants for our final analytical sample based on 
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three inclusion criteria: they were (1) 7th to 9th graders at Wave 1, (2) of Asian British or White 

British ethnicity, and (3) they completed the questionnaire item indicating the pre-merger school 

they attended. A total of 188 participants were thereby excluded. In the OSM, we included a 

detailed account of the sample selection (1; pp. 2-3), how we handled missing data (2; p. 5), and 

power analyses (3; p. 6). 

Measures. All measures were assessed with questionnaires (each on a 5-point scale), and all items 

were answered at all waves, except affective forecasting which was only assessed at Wave 1 

before the mergers took place. All measures were derived from prior studies, as explained, with 

references, in the OSM (pp. 3-4). We included the questionnaires with specific instructions in the 

OSF-page (in the folder “Materials”).  

Affective forecasting. At Wave 1 only, pupils (as school students are called in the UK) 

were asked to answer the following two items (1 = Not at all, 5 = Very much): “Do you look 

forward to mixing with pupils from the other campus?” and “When all pupils move to the new 

site, how well do you think they will get on with each other?”. We used these two items to specify 

a latent affective forecasting factor (described below under the Strategy of analysis). The items 

correlated highly (r = .79, p < .001).1  

Positive contact. To measure positive intergroup contact, we asked: “How positive do 

you feel about spending time with [outgroup] pupils at school?” and “How much do you enjoy 

spending time with [outgroup] pupils?” (1 = Not at all to 5 = Very Much). As these items 

correlated highly within waves (rs > .78, ps < .001); we created a measure of positive contact by 

taking the mean of these two items for each group.  

Positive attitudes. To measure positive intergroup attitudes, we asked: “How much do 

you like [outgroup] pupils?” and “How much do you trust [outgroup] pupils?” (underlining as in 

                                                 
1 On closer analysis, it might be argued that the second item is a better operationalization of ‘affective 
forecasting’ than the first item. However, given the high correlations between the items, we preferred to use the 

more reliable two-item scale. We also ran analyses using each item individually; the findings, which were 

unchanged, are reported in the OSM. 
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questionnaire; 1 = Not at all, 5 = Very). As these items correlated highly within waves (rs > .87, ps 

< .001), we computed the mean of these two items for each group. 

Intergroup anxiety. We measured intergroup anxiety with the following two items: 

“When you meet [outgroup] pupils, do you feel … nervous?” and “… uncomfortable?” (1 = Not 

at all, 5 = Very). As the two items correlated highly within waves (rs > .84, ps < .001), we 

calculated the mean of these two items for each group.  

Accuracy of perceived contact willingness. We calculated accuracy of perceived 

contact willingness by subtracting actual mean outgroup contact willingness from perceived 

outgroup contact willingness. Participants were asked to answer (a) perceived outgroup contact 

willingness: “Do you think White British/Asian British pupils would like to have more Asian 

British/White British friends?” (1 = None at all, 5 = Very much). We also calculated (b) the average 

actual outgroup contact willingness, or the average rating across all the members of a specific ethnic 

group of their own group’s willingness to have intergroup friends, for each ethnic group 

separately, and for each of the six premerger schools separately. We then created an index that 

captured the accuracy of outgroup contact willingness for each participant by subtracting (b) the 

average actual willingness for the outgroup from (a) individuals’ perceived willingness scores for 

the outgroup. This means that a zero on this measure would indicate perfect accuracy of 

perceived contact willingness, or that a person’s perceived intergroup willingness exactly matched 

the outgroup’s actual willingness for contact. Positive scores reflect an overestimation of contact 

willingness (i.e., perceiving that outgroup members are more willing to have contact with the 

ingroup than actually reported by the outgroup, on average), and negative scores an 

underestimation of contact willingness (i.e., perceiving that outgroup members are less willing to 

have contact with the ingroup than actually reported by the outgroup, on average). In all analyses 

(discussed in detail below and in the Results section), we controlled for the individual’s own 

willingness to have contact.  
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Analysis Strategy. We used Latent Growth Models with multiple groups (i.e., 

multigroup LGM) using Mplus 8.3 (Muthén & Muthén, 2017) to examine to what extent 

adolescents in the balanced school (school A) differed from adolescents in the majority skewed 

schools (schools B and C) in terms of change in positive contact and positive attitudes. On the 

OSF page, we included all data and Mplus syntaxes (OSF link, see Folder “Results”). The data 

can be found in the subfolder “Data”; Mplus inputs and outputs were organized according to 

each hypothesis. We used multiple group Multivariate Longitudinal Growth Models (MLGM) 

with three waves of measurement (pre-merger Wave 1, and post-merger Waves 3 and 4) to: (1) 

estimate intercepts (starting values) and slopes (changes) as latent variables, thus estimating 

effects between variables more reliably because measurement error was attenuated; and (2) 

examine how change in a person’s positive contact predicted, for that same person, change in 

positive attitudes, while controlling for that same person’s initial (pre-merger) levels of intergroup 

contact and attitudes. We used multiple group analyses to examine merger differences in 

intercepts and slopes. In all analyses, we reported two-tailed, exact p-values. We estimated all 

models with the robust maximum likelihood estimator, unless stated otherwise, and therefore 

adjusted model fit indices through the Satorra-Bentler correction on robust chi-square testing 

(Satorra & Bentler, 2001). For more details on the modelling approach and specifications, see the 

“Results” section below.  

Results 

Descriptives. Given the large number of means and standard deviations for, and correlations 

between, all variables within and across waves, this information is shown in the OSM (Tables S2 

and S3; pp. 24-27). Correlations show that positive contact, positive attitudes, contact willingness, 

and accuracy of perceived contact willingness were positively correlated within and across waves. 

These same variables were negatively correlated with items measuring intergroup anxiety. 

Correlations between items of the same constructs (e.g., the two items of positive contact) were 

moderate to high, r > .59. 
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Multigroup Univariate Latent Growth Models 

Multigroup approach comparing two merger types. To investigate merger differences 

in average starting levels and change in the predictor, outcome, and two mediator variables, we 

estimated a series of univariate LGMs with latent intercepts and latent slopes for each of the four 

variables that were assessed longitudinally (i.e., Models A to D for positive contact, positive 

attitudes, intergroup anxiety, and accuracy of perceived outgroup willingness, respectively; see the 

OSF page under “Univariate LGMs”). In these univariate LGMs, the slope loadings were fixed to 

0, 1, and 2 for Waves 1, 3, and 4, respectively, to reflect linear change. All model fit comparisons 

are shown in Table S4 in the OSM (pp. 29-32). The OSM (4.7; pp. 9-10) also shows our 

univariate LGM analyses on quadratic growth; model fit comparisons showed linear growth 

consistently had better model fit, and the intercepts of quadratic growth factors were not 

significantly different from 0.  

We created a grouping variable (see Table 1) to compare post-merger school A (n = 563; 

balanced school) with post-merger schools B and C (n = 606, majority skewed schools). These latter 

schools were conceived as ‘control’ schools, because they controlled for the merger process itself, 

but achieved much lower levels of mixing (with White British students still in a large majority, 

89% and 73% respectively, compared with 48% in merger school A). We then collapsed the 

samples of schools B and C into one joint control group since the samples of these (n = 390 for 

School B; n = 239 for School C) were too small for the estimation of our most complex models. 

Additional analyses showed no significant (𝑝𝑠>.678) differences between schools B and C in any 

of the hypothesized effects. Also, when comparing the original model results (where the data 

from Schools B and C were collapsed) with model follow-up results (where data from schools B 

and C were used separately), parameter estimates differed only slightly (∆𝑏𝑠<.01), as did the p-

values (∆𝑝𝑠<.001).  

We examined group differences in two steps for all models (Little, 2013). First, to avoid 

increased Type I error through multiple testing, we computed an omnibus test where we 
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compared significant changes in model fit (i.e., ∆𝜒2 with p <. 05; and ∆𝐶𝐹𝐼 > .01) for two types 

of models: a free model (i.e., all parameters unconstrained between the two merger school types) 

with a constrained model (i.e., specific parameters were constrained to be equal between mergers, 

meaning there were no modelled differences between mergers for these parameters). Second, we 

used the Model Constraint command in Mplus to test whether the difference between two 

specific parameters was significantly different from 0 by estimating exact p-values for this 

difference (see also Preacher, 2015). We presented model fit indices and comparisons in the 

OSM (pp. 1-4): The univariate LGMs where the merger differences in starting levels and changes 

were constrained to be equal (Models A_2, B_2, C_2, and D_2) had a worse model fit than the 

models where the starting level and changes were left unconstrained (Models A_1, B_1, C_1, and 

D_1). This showed that, overall, the balanced school differed from the majority skewed schools 

in terms of starting levels and/or slopes.  

Change in positive contact, positive attitudes, and intergroup anxiety. Multigroup 

Univariate Latent Growth Models.  

Findings for the final models are shown in Table 2. When the last column is empty, 

model fit comparisons indicated no significant differences between the balanced school and the 

majority skewed schools. Importantly, slope variances of all outcome variables and mediators 

were significant (p < .05) which is necessary when predicting these slopes (Little, 2013). There 

was a significant increase in positive contact in the balanced school (see Figure 2). For the 

majority skewed schools, however, positive contact did not change significantly over time. The 

slopes between the schools were significantly different (∆𝑆𝑖 =  .197, 𝑝 = .007). For positive 

attitudes, there was a significant increase in the balanced school, but attitudes became 

significantly less positive in the majority skewed schools (see Figure 3). The difference between 

these slopes (∆𝑆𝑖 =  .290, 𝑝 < .001) was significant. There was a significant decrease in 

intergroup anxiety (see Table 2) in all schools; the difference between the slopes (∆𝑆𝑖 =.109, 𝑝 = .119) was not significant, meaning that anxiety decreased similarly in all schools.  
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Figure 2. 

Positive Intergroup Contact Development (Model A_1) 

 

Note. Solid lines denote that the slope was significantly (p < .05) different from 0, broken lines 

denote a non-significant slope.   

Figure 3. 

Positive Intergroup Attitude Development (Model A_1) 

Note. Solid lines denote that the slope was significantly (p < .05) different from 0. 
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Table 2 

Parameter Estimates for Univariate Longitudinal Growth Models 

 
Balanced school  

Majority 
skewed schools 

Model  𝑏 𝑝  𝑏 𝑝 

A_1. Positive intergroup contact      

Means      

Intercept positive intergroup contact 3.086a <.001  3.478b 
<.00

1 

Slope positive intergroup contact 0.138a .009  -0.059b .235 

Variances      

Intercept positive intergroup contact 0.194a .622  0.174b 
<.00

1 

Slope positive intergroup contact 0.109a .669  0.332b .107 

B_1. Positive intergroup attitudes      

Means      

Intercept positive intergroup attitudes 2.956a <.001  3.286b 
<.00

1 

Slope positive intergroup attitudes 0.086a <.001  -0.205b 
<.00

1 

Variances      

Intercept positive intergroup attitudes 0.647a .040  0.957b 
<.00

1 

Slope positive intergroup attitudes 0.236a .021  0.242a .035 

C_1. Intergroup anxiety      

Means      

Intercept intergroup anxiety 2.262a <.001  2.353b 
<.00

1 

Slope intergroup anxiety -0.238a <.001  -0.129a .010 

Variances      

Intercept intergroup anxiety 1.041a .003  0.982b .002 

Slope intergroup anxiety 0.409a .043  0.326a .023 

   Table 2 continues 
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Table 2 continued    

 
Balanced school 

Majority skewed 
schools 

 𝑏 𝑝 𝑏 𝑝 

D_1. Accuracy of perceived contact willingness      

Means      

Intercept accuracy of perceived contact 
willingness 

-0.405a <.001  -0.008b .875 

Slope accuracy of perceived contact 
willingness 

0.163a <.001  <0.001b .992 

Variances      

Intercept accuracy of perceived contact 
willingness 

0.626a <.001  1.044b .007 

Slope accuracy of perceived contact 
willingness 

0.038a 0.030  0.046a .040 

Note. Within rows, differing superscripts ab indicate significant differences (p < .05). Parameter 

estimates b and their p values are shown for unconstrained estimates between mergers only, as 

these models fit the data significantly (p < .05) better than models with constrained parameters. 

For constrained parameters, see the OSF page, in the subfolder “Results”.  

 

Finally, we considered the accuracy of perceptions about the outgroup’s contact willingness (see 

Figure 4). In the balanced school, students initially (i.e., at Wave 1) underestimated the outgroup’s 

willingness to have intergroup friends: The intercept of accuracy of outgroup contact willingness 

was negative and significantly different from zero (p < .001; see Table 2). The slope was positive 

and significant, indicating that students in this school, on average, became more accurate, in their 

perceptions of the outgroup’s willingness for contact, after the mergers (accuracy of perceived 

contact willingness scores moved closer to zero over time), controlling for initial accuracy and 

also individuals’ own willingness to have intergroup contact. 
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Figure 4. 

Accuracy of Perceived Contact Willingness Development (Model D_1) 

 

Note. Solid line denotes significant (p < .05) slope, broken line denotes non-significant slope.  

 

In contrast, the majority skewed schools did not show significant change in accuracy of perceived 

contact willingness as indicated by the non-significant slope. Accuracy of perceived contact 

willingness in these schools stayed around zero (i.e., at all waves, it was not significantly different 

from zero), which indicates that students in these schools were, on average, accurate in estimating 

the outgroup’s willingness to have ingroup friends. The difference between the slopes (∆𝑆𝑖 = .163, 𝑝 =< .001) was significant, meaning that the increase in accuracy of outgroup contact 

willingness in the balanced school was significantly different from the (non-)change in accuracy 

of outgroup contact willingness in the majority skewed schools. We also performed additional 

analyses to examine individual trajectories of actual outgroup willingness (instead of taking the 

group averages), and found the same difference between the schools (see OSM; 4.8; pp. 10-12). 

Multigroup Multivariate Latent Growth Models  

The prior univariate models were combined to create Parallel Process Models of 

Mediation (von Soest & Hagtvet, 2011; see Models 1-4) to examine how change in the predictor 
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(i.e., slope of positive contact) predicted change in the outcome (i.e., slope of positive attitudes) 

indirectly via change in the mediator (e.g., slope of intergroup anxiety) (for details, see below, 

under Hypotheses 3a-4b). In all multivariate models, we controlled for regression to the mean 

effects by estimating the effects of intercepts on slopes (e.g., the slope of attitudes was regressed 

on the intercept of attitudes) when examining how one slope predicted another slope (i.e., the 

slope of attitudes was regressed on the slope of contact). Finally, we explored the moderating 

context of the balanced school versus the majority mixed schools on the hypothesized effects by 

using multiple group analyses and the same criteria as before, and reported the model that 

showed best model fit. Results (discussed in the OSM; 4.1 – 4.3; pp. 7-8) showed that none of 

the hypothesized effects discussed below changed when including pre-merger school, ethnicity, 

and age differences. In Table 3, we only show effects relevant to the hypotheses; for all estimated 

effects and covariances, see the OSM, Table S5, pp. 33-39. 

Hypothesis 1: Change in positive contact predicts change in positive attitudes. We 

first examined to what extent change in positive contact positively predicts change in positive 

attitudes. We examined differences between the two types of post-merger schools (i.e., the 

balanced school vs majority skewed schools) by comparing the constrained (i.e., the slope of 

contact on change in attitudes was constrained to be equal across groups) versus the 

unconstrained (i.e., the slope on slope effect was freely estimated across groups) model. Table 3 

shows that the slope of contact effects on the slope of attitudes was not significantly different 

between schools. This effect, therefore, remained constrained and we report the constrained 

effect in Table 3, under Model 1_2. Findings showed that, as expected, change in positive contact 

significantly and positively predicted change in attitudes in all schools. 

Hypothesis 2: Affective forecasting moderates change in positive contact effects 

on change in positive attitudes. To examine to what extent affective forecasting moderated the 

slope of positive contact effects on the slope of positive attitudes, we examined the latent 

interaction effect between affective forecasting and the slope of contact to predict the slope of 
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attitudes, controlling for all main effects on the slope of attitudes. We examined the latent factor 

‘affective forecasting’ using the effects coding method (for details, see Little, 2013), where the 

mean and variance of the latent factor are freely estimated. The latent mean (𝜆 = 3.02) of 

affective forecasting was almost exactly at the middle of the metric (i.e., the metric ranged from 1 

= negative to 5 = positive). To facilitate interpretation of interaction effects, we plotted the effects 

of change in contact on attitudes at one standard deviation below the latent mean (𝜆−1𝑆𝐷 =1.43), which reflected those students who made more negative affective forecasts, and one 

standard deviation above the latent mean (𝜆+1𝑆𝐷 = 4.42), reflecting those students who made 

more positive affective forecasts. Factor loadings were freely estimated and were high and 

significant (𝛽 > .893, p < .001) in all models.  

We examined merger differences by comparing the constrained (i.e., the interaction effect 

between affective forecasting and the slope of positive contact on change in positive attitudes 

was constrained to be equal across merger groups) versus the unconstrained (i.e., the interaction 

effect was freely estimated across merger groups) model. In latent interaction models, only AIC 

and BIC values can be compared; models with lower AIC or BIC values fit the data better 

(Wasserman, 2000). Additionally, we used the Maximum Likelihood parameter estimator with 

standard errors approximated by first-order derivatives (MLF; Muthén & Muthén, 2017). All 

parameters from Model 1_2 were also included. Table 3 shows that interactions between 

affective forecasting and the slope of contact effects on the slope of attitudes were not 

significantly different between schools. This effect, therefore, remained constrained and we 

report the constrained effect in Table 3, under Model 2_2. 
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Table 3  

Parameter Estimates of Multivariate Longitudinal Growth Models 

 
Balanced school  Majority skewed 

schools 

 𝑏 𝑝  𝑏 𝑝 
Hypothesis 1: Change in positive contact predicts change in positive attitudes (Model 1_2: 

Constrained) 

Direct effects      

Slope positive contact  Slope positive attitudes 0.969 <.001    

Intercept positive attitudes  Slope positive attitudes -0.480 <.001    

Hypothesis 2: Affective forecasting moderates change in positive contact effects on change in 
positive attitudes (Model 2_2, constrained) 

Interaction effects      

Affective forecasting * Slope positive contact  Slope positive 
attitudes 

-0.234 <.001    

Direct effects      

Affective forecasting  Slope positive attitudes -0.039 .413    

Intercept positive attitudes  Slope positive attitudes -0.058 .318    

Slope positive contact  Slope positive attitudes 0.980 <.001    

Hypothesis 3a: Change in intergroup anxiety mediates effects of change in positive contact 
on change in positive attitudes (Model 3_2. Constrained) 

Indirect effects      

Slope positive contact  Slope intergroup anxiety   
Slope positive attitudes 

1.168 .039    

Direct effects      

Intercept positive attitudes  Slope positive attitudes -0.923 .088    

Intercept positive contact  Slope intergroup anxiety -0.467 <.001    

Slope intergroup anxiety  Slope positive attitudes -1.930 .016    

Slope positive contact  Slope intergroup anxiety -1.048 .005    

   Slope positive contact  Slope positive attitudes -1.839 .168    

Table 3 continues 
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Table 3 continued 

 
Balanced 

school 

 Majority 

skewed schools 

 𝑏 𝑝  𝑏 𝑝 

Hypothesis 3b: Change in accuracy of perceived contact willingness mediates effects of 
positive contact on change in positive attitudes (Model 3_3. Unconstrained) 

Indirect effects      

Slope positive contact  Slope intergroup anxiety   
Slope positive attitudes 

2.326 .033  2.297 .128 

Direct effects      

Intercept accuracy of perceived contact willingness  Slope 
positive attitudes 

-0.030 .844  -0.350 .414 

Intercept positive attitudes  Slope positive attitudes -0.315 .158  -0.315 .158 

Slope accuracy of perceived contact willingness  Slope positive 
attitudes 

3.046 .133  5.300 .279 

Slope positive contact  Slope accuracy of perceived contact 
willingness  

0.433 .152  1.842 .347 

Slope positive contact  Slope positive attitudes -1.448 .321    

Hypothesis 4a: Affective forecasting moderates to what degree change in intergroup anxiety 
mediates effects of positive contact on change in positive attitudes (Model 4_2. Constrained) 

Moderated mediation effect      

Affective forecasting * Slope positive contact  Slope intergroup 
anxiety  Slope positive attitudes  

0.049 †    

Interaction effects      

Affective forecasting * Slope positive contact  Slope intergroup 
anxiety 

-0.189 .063    

Interaction effects      

Affective forecasting * Slope positive contact  Slope positive 
attitudes 

-0.216 .034    

      

Table 3 continues 
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Table 3 continues      

 
Balanced 

school  

Majority 

skewed schools 

 𝑏 𝑝  𝑏 𝑝 

Direct effects      

Affective forecasting  Slope intergroup anxiety 0.036 .319    

Intercept intergroup anxiety  Slope positive attitudes 0.049 .341    

Slope intergroup anxiety  Slope positive attitudes -0.102 .797    

Slope positive contact  Slope intergroup anxiety -0.477 <.001    

Slope positive contact  Slope positive attitudes 0.824 .003    

Hypothesis 4b: Affective forecasting moderates the degree to which change in accuracy of 
perceived contact willingness mediates effects of positive contact on change in positive 

attitudes (Model 4_3. Unconstrained) 

Moderated mediation effect      

Affective forecasting * Slope positive contact  Slope accuracy of 
perceived contact willingness  Slope  
positive attitudes  

0.570 †  0.278 † 

Interaction effects      

Affective forecasting * Slope positive contact  Slope accuracy of 
perceived contact willingness  

-0.281 <.001  -0.195 .097 

Affective forecasting * Slope positive contact  Slope positive 
attitudes 

-0.028 .835  -0.248 .036 

Direct effects      

Affective forecasting  Slope accuracy of perceived contact 
willingness 

-0.060 .075    

Affective forecasting  Slope positive attitudes 0.009 .858    

Intercept accuracy of perceived contact willingness  Slope 
positive attitudes 

-0.194 .008    

Table 3 continues 
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Table 3 continued      

 
Balanced 

school  

Majority 

skewed schools 

 𝑏 𝑝  𝑏 𝑝 

Slope accuracy of perceived contact willingness  Slope positive 
attitudes 

0.946 .007  0.880 .010 

Slope positive contact  Slope accuracy of perceived contact 
willingness  

0.603 <.001  0.316 <.001 

Slope positive contact  Slope positive attitudes 0.144 .555  0.286 .052 

Note. In the table, we used “positive contact” instead of “positive intergroup contact” and 

“positive attitudes” instead of “positive intergroup attitudes” for reasons of space. When the last 

column is empty, parameters were constrained to be equal. Unstandardized (direct, indirect, and 

interaction) effects () are shown for the best fitting models only. To view all model estimates, 

see the OSF-page, in the folder “Results”, and in the subfolder corresponding to each hypothesis. 

Unstandardized parameters are shown because latent interaction models estimated with MLF do 

not allow standardization.  

 † The exact p-values for indirect effects are not available when using multiple group 

comparisons combined with latent interactions (Maslowsky et al., 2015). The average is taken from 

the LOOP function in Mplus 8.4 (see the OSF page, in the folder “Results” and “Hypothesis 4” 

for the exact procedure).  

 

 

 

 

 

 

 



Affective Forecasting and Accuracy of Perceived Contact Willingness 

 29 

 

 

Figure 5. 

Interaction Effects between Affective Forecasting and Slope of Positive contact Predicting Slope 

of Positive Intergroup Attitudes in the Balanced School (Model 2_2) 

 

 

Table 3 shows support for Hypothesis 2: affective forecasting interacted negatively and 

significantly with the slope of positive contact to predict the slope of positive attitudes. As shown 

in Figure 5 increases in positive contact predicted increases in positive attitudes more strongly for 

students who engaged in more negative affective forecasting than for other students. We found 

this interaction effect to be equivalent when comparing between the balanced school and the 

majority skewed schools.  

Hypothesis 3a: Change in intergroup anxiety mediates effects of change in 

positive contact on change in positive attitudes. As Table 2 shows, there were no significant 
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differences between the schools for this effect. We therefore reported the constrained effect in 

Table 3, under Model 3_2. Table 3 shows that the indirect effect was positive and significant in 

all post-merger schools. Specifically, change in contact predicted change in attitudes indirectly via 

change (a reduction) in anxiety. Thus, Hypothesis 3a was supported. Additional analyses revealed 

no evidence for between-school differences in indirect effects. 

Hypothesis 3b:  Change in accuracy of perceived contact willingness mediates 

effects of positive contact on change in positive attitudes. We tested this hypothesis by using 

accuracy in perceived outgroup contact willingness as the mediator and included main effects of 

the slope of positive contact and the slope of accuracy of outgroup contact willingness on the 

slope of attitude in the same model. Table 2 shows a better model fit for the model where the 

mediation effect was estimated differently between schools than when it was constrained to be 

the same. Thus, we reported the unconstrained effects (i.e., differences between mergers) in 

Table 3, under Model 3_3. 

Table 3 shows that the indirect effect was positive and significant in all post-merger 

schools. Follow-up analyses showed that, although the model with school differences fit the data 

better than the model without merger differences, the indirect effect was not significantly 

different between post-merger schools (p = .532). Thus, Hypothesis 3b was supported: change in 

positive contact predicted change in positive attitudes indirectly via change (an increase) in 

accuracy of perceived outgroup willingness.  

Hypothesis 4a:  Affective forecasting moderates to what degree change in 

intergroup anxiety mediates effects of positive contact on change in positive attitudes. 

We tested this hypothesis using the same model as under Hypothesis 3a, but now additionally 

included the interaction between affective forecasting and the slope of contact in order to test to 

what extent the interaction between affective forecasting and the slope of contact predicted the 

slope of positive attitudes via the slope of anxiety. Moreover, all effects in Models 2_2 and 3_2 

were retained, which means we controlled for all main effects. Importantly, we controlled for the 
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interactions between affective forecasting and the slope of positive contact on both (a) the slope 

of positive attitudes and (b) the slope of intergroup anxiety as we were interested in the 

moderated mediation effects when holding the moderation effects constant. Thus, our aim was 

to examine whether affective forecasting moderated the indirect effects of contact changes on 

attitude changes via anxiety changes, over and above the moderating effect of affective 

forecasting on the direct effects of contact changes on attitude changes.  

Table 2 shows that the model without post-merger school differences in the moderated 

mediation effect fit the data better than the model with merger differences. The moderated 

mediation effects therefore remained constrained and we report results in Table 3, under Model 

4_2. As indirect effects are not available when using multiple group comparisons combined with 

latent interactions (Maslowsky et al., 2015), we estimated indirect effects and interactions between 

affective forecasting and indirect effects using the LOOP-function in Mplus (Muthén & Muthén, 

2017). Results showed that the average moderated mediation effect was .016; 95% CI [-.349, 

.381], which was not significantly different from zero. For details, see the “Anxiety moderated 

mediation.xlsx” file, in the folder “Results” on the OSF-page. Thus, no support was found for 

Hypothesis 4a.  

Hypothesis 4b: Affective forecasting moderates the degree to which change in 

accuracy of perceived contact willingness mediates effects of positive contact on change 

in positive attitudes. We tested this hypothesis using the same procedure as for Hypothesis 4a, 

but now with accuracy of perceived contact willingness as the mediator. Table 2 shows that the 

model with post-merger school differences in the moderated mediation effect fit the data better 

than the model without differences, as indicated by lower AIC and BIC values. These effects, 

therefore, remained unconstrained and are reported in Table 3, under Model 4_3. We then 

examined the moderated mediation effects, that is, to what extent the interactions between 

affective forecasting and the slope of contact predicted the slope of positive attitudes via the 

slope of accuracy of perceived outgroup willingness. 
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To examine the differences between post-merger schools in this moderated mediation 

effect, we examined the difference between (a) the moderated indirect effect in the balanced 

school and (b) the moderated indirect effect in the majority skewed schools. We used the Mplus 

Model CONSTRAINT command (Muthén & Muthén, 2017) to examine whether this difference 

was significantly different from zero. Results showed that the difference was significant (p = 

.048). We therefore plotted the findings for the comparison between post-merger schools in 

Figure 6. Results showed that for the balanced school, the mean moderated mediation effect was 

.570, 95% CI [.313, .827]. For the majority skewed schools, the mean moderated mediation effect 

was .278, 95% CI [.025, .531]. Thus, while affective forecasting moderated the indirect effect of 

positive contact on positive attitudes, via accuracy of perceived outgroup willingness, in all 

mergers, it did so especially in the balanced school.  
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Figure 6. 

Affective Forecasting Moderated Indirect Effects of Slope of Positive Contact on Slope of 

Intergroup Attitudes via Slope of Accuracy of Perceived Contact Willingness  

 

Discussion 

In this paper we investigated how adolescents attending high schools respond to a quasi-

experimental intervention in the form of an educational merger that achieved either a dramatic 

(in one post-merger school, almost equal numbers of majority and minority students) or more 

modest (in the other two post-merger schools, the majority group still represented over 73% of 

the student body) increase in ethnic mixing. Our longitudinal analyses revealed five main 

findings. First, the ‘balanced school’ resulted in more positive contact, more positive attitudes, 

and less intergroup anxiety. In contrast, the attitudes of adolescents in the majority skewed 

schools became less positive over time. In all schools, second, increases in positive contact 

predicted increases in positive attitudes, and, third, we found that these contact effects were 

mediated by two processes: decreases in intergroup anxiety and increases in knowledge. We 

proposed a new conception of knowledge about the outgroup, namely how accurately 
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adolescents perceived the outgroup’s willingness for intergroup contact. Fourth, also in both 

types of school mergers, improvements in positive contact and attitudes were more pronounced 

for adolescents who made negative affective forecasts (i.e., who expected future contact to go 

more poorly than other adolescents). Fifth, the novel mediating mechanism for the effect of 

intergroup contact on intergroup attitudes, perceived outgroup willingness, partially explained how 

positive contact increased positive attitudes more strongly for adolescents who made negative 

affective forecasts. Adolescents who increased their contact with the outgroup after the mergers 

tended also to show an increase in how accurately they perceived the outgroup’s willingness for 

contact. Accuracy of perceived outgroup willingness for contact explained the effect of contact 

on attitudes to a lesser degree for other adolescents who made more positive affective forecasts, 

especially in the balanced school. We now discuss in more detail the evidence adduced for each 

of the hypotheses tested, and discuss the findings in terms of the theoretical importance of 

affective forecasting as a moderator of positive intergroup contact effects, and accuracy of 

perceived contact willingness as a novel mediator of contact effects on attitudes (along with the 

more well-established mediator, intergroup anxiety). Finally, we acknowledge some inevitable 

limitations in a field study of this type and highlight directions for future research. 

Affective Forecasting Moderates Positive Contact Effects 

Confirming prior studies (e.g., Davies et al., 2011; Pettigrew, 1998; Pettigrew & Tropp, 

2006, 2008), we found support for Hypothesis 1: Change in positive contact, in this case 

following the mergers, predicted change in positive attitudes. In the present study we showed this 

in a longitudinal quasi-experimental field study, but went beyond these effects to examine the 

moderating role of affective forecasting, or individual adolescents’ expectations of how future 

intergroup contact would go. We also provided the first evidence on the role of affective 

forecasting in positive contact among adolescents, thereby replicating results from adult 

laboratory studies (e.g., Mallett et al., 2008). Our study was designed to investigate whether, and if 

so how, adolescents’ affective forecasts, measured before the school merger occurred, moderated 
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subsequent post-merger effects of positive contact on attitude change. We found support for 

Hypothesis 2: for adolescents who made more negative affective forecasts, post-merger change in 

positive contact predicted post-merger change in positive attitudes more strongly than for 

adolescents who made more positive forecasts. This finding is even more noteworthy when we 

consider the negative expectations that some students may have had about the proposed mergers 

(Miah, 2015). Our additional analyses show that there were no grade or age differences in these 

findings, indicating homogeneity in these developmental processes from early to middle 

adolescence. There also were no differences in ethnic group status (i.e., no differences between 

White British majority and Asian British minority adolescents) in any of the effects, suggesting 

that positive contact may improve positive attitudes equally for members of all groups, especially 

for those with more negative expectations. 

Our results, therefore, contribute further to understanding adolescents’ social cognitions, 

and in particular their intergroup expectations, for the development of intergroup attitudes. We 

hereby heed the prior call from some scholars for an increased focus on the importance of 

children’s and adolescents’ individual differences in social cognitions for intergroup relations and 

attitude development (Andrews et al., 2016; Hitti & Killen, 2015; Yip et al., 2010). Arguably, 

adolescence presents a particularly important developmental period for change in ethnic group 

identity, group relations and cognitions (e.g., Wölfer et al., 2016). Schools are also a particularly 

important context, as noted by the history of school (de)segregation in the United States, because 

even adolescents living in highly segregated areas can be exposed on a daily basis to contact in the 

structured and supervised setting provided by schools (Pettigrew & Tropp, 2006; Tropp & 

Prenovost, 2008). Specifically, in the mergers we studied, the ethnic groups involved were 

accorded equal status (mandated by law), worked collaboratively towards common goals (e.g., 

rewards for the best class), the contact was backed by institutional support (in the form of 

educational authorities, head teachers, and classroom teachers), and encouraged perceptions of 

common group interests and identity (e.g., the shared categorization of the new school’s name, 
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and even new school uniforms). Our findings showed that, especially for those adolescents who 

are likely to miss out on contact with outgroup members, namely those with more negative 

affective forecasts about contact, taking up new opportunities for contact is likely to result in 

improved intergroup relations.  

It is important to note, however, that in majority skewed schools, positive attitudes 

decreased on average. That is, although in all schools affective forecasting moderated the effects 

of positive contact on positive attitudes to the same extent, the average adolescent’s view of 

outgroup members became worse over time in these schools. This may seem somewhat puzzling 

because, on the school-level, there were no significant changes in positive contact, and 

perceptions of outgroup contact willingness remained accurate. One possibility is that the 

experience of both residential and school segregation was unchecked in these schools; there 

seemed to be no average increase in positive contact to improve positive attitudes. Furthermore, 

although adolescents may have accurate perceptions of outgroup contact willingness, outgroup 

(and perhaps ingroup) members may have shown low willingness to engage in contact in these 

continued segregated settings.  

How Contact Worked: Reducing Intergroup Anxiety and Accurately Perceiving the 

Outgroup’s Willingness for Contact 

Our research examined two possible mediators of the effects of positive contact on 

attitudes. We predicted that reduced intergroup anxiety (Hypothesis 3a) and increased accuracy of 

perceived contact willingness (i.e., more accurately perceiving how willing the outgroup is to have 

intergroup contact; Hypothesis 3b) would help to explain how positive contact predicted positive 

attitudes. Further, we examined to what extent affective forecasting moderated these mediation 

effects. We expected that both mediators would explain contact effects more strongly for 

adolescents who made negative affective forecasts (Hypotheses 4a and 4b, respectively). Below, 

we discuss the findings for each mediator in turn.  
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Consistent with Hypothesis 3a, adolescents who gained positive contact with outgroup 

members over time showed reductions in intergroup anxiety, which, in turn, resulted in increased 

positive attitudes toward these outgroup members. These findings are in line with previous data, 

including meta-analytic results, which suggest that intergroup anxiety is a strong mediator of 

contact effects (Pettigrew & Tropp, 2008). Contrary to Hypothesis 4a, however, we did not find 

that affective forecasting moderated these mediation effects of intergroup anxiety: that is, 

regardless of negative or positive affective forecasts, increased positive contact seemed to 

facilitate positive attitudes through reduced anxiety about interacting with outgroup members. 

The finding that this reliable mediation effect operated relatively independently of affective 

forecasts of future positive contact strengthens the view that intergroup anxiety is a robust 

mediator of positive contact effects.  

We also provided first evidence concerning our novel mediator, perceived outgroup 

willingness for contact. Confirming Hypothesis 3b, by increasing their positive contact, 

adolescents perceived more accurately the outgroup’s willingness to have intergroup contact. 

Additionally, our findings supported Hypothesis 4b: affective forecasting moderated the 

mediation effect of accuracy of perceived contact willingness. Thus, our findings show that one 

specific form of intergroup knowledge is important for those adolescents making negative 

intergroup forecasts about positive contact: the ability to accurately estimate how willing 

outgroup members are to engage in contact. One explanation for why this form of knowledge 

mediates the effect of contact on outgroup attitudes seems to be that negative affective 

forecasting tends to be inaccurate. When adolescents then discover that contact with peers from 

a different ethnic group unfolds more positively than they thought it would, they gain vital 

intergroup knowledge, adjust their inaccurate impressions, and develop more positive attitudes. 

Our findings are thus consistent with results of experimental studies showing that when contact 

is more positive than expected, this leads to a short-term (i.e., measured directly after contact is 

experienced) correction of inaccurate beliefs about future contact that are particularly present 
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among those who make negative affective forecasts (e.g., Mallett et al., 2008). In contrast, our 

findings do not support prior experimental results indicating that negative expectations diminish 

positive contact effects on intergroup attitudes (see, for example, Deegan et al., 2015). We 

explain this discrepancy by pointing to critical differences between the design of prior studies and 

our own. Most prominently, we examined more long-lasting positive contact (which, as found in 

this and prior studies (e.g., Pettigrew & Tropp, 2006), may have positive effects on intergroup 

attitudes). In contrast, prior studies concerning intergroup interaction effects during initial 

meetings were typically conducted under controlled laboratory settings (which may have negative 

effects on intergroup attitudes; see, for a review, MacInnis & Page-Gould, 2015). Finally, the two 

parallel mediation effects were found to operate in similar ways from early to middle adolescence, 

suggesting that these explanatory processes are comparable in this developmental period.  

Limitations and Future Directions 

Notwithstanding its theoretical innovation, application of robust methodological 

techniques, and unique context with high external validity, we acknowledge some limitations of 

the present study and propose directions for future research.  

First, by using data from a (relatively rare) real-life, quasi-experimental intervention, the 

research concerns a specific intergroup context. We studied White British and Asian British 7th to 

9th graders, who were mostly in heavily segregated schools, then, through the school-merging 

intervention, some were given the opportunity to develop their interethnic contact substantially. 

One important caveat of such studies is that the changes in the degree of ethnic mixing due to 

the school mergers were not the only changes that may have causally affected outcome changes 

(e.g., increased positive attitudes in the ‘balanced school’). These findings should, therefore, only 

be generalized across contexts and target groups with due caution. Prior research strongly 

suggests, however, that teenagers who transition to high school and (relatively suddenly) 

experience increased opportunities to engage in positive contact are sensitive to positive contact 

effects (Schmid et al., 2017; Tropp & Prenovost, 2008; Wölfer et al., 2016). On the one hand, this 
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suggests that results likely generalize, but on the other hand it indicates that we optimized the 

possibility of finding significant effects of positive contact on attitudes by studying this context, 

and we expect that these effects may not be as strong in other contexts (e.g., in a work and 

organisational context; but see Terry et al., 2001). Nevertheless, we hope our findings stimulate 

future research to examine the robustness of contact effects on attitudes by studying other 

intergroup contexts.  

Second, we acknowledge that the variation in rates of ethnic mixing across the schools 

was limited. All three school mergers in our study resulted in relatively more ethnic diversity for 

students from pre-merger schools (with one exception), and almost all schools increased in ethnic 

mixing (to different degrees). We could not, therefore, contrast increased segregation with 

increased ethnic diversity. Nor did we have available a school without notable change in ethnic 

composition to use as a true control condition. Additionally, the two “control” schools both 

ended up being White British majority skewed schools, which means that the changes (such as 

the decrease in positive contact) may have been specifically caused by the majority group’s 

dominance. Other studies indicate, the corollary of our findings, that reduced ethnic diversity in 

high schools does reduce contact effects on intergroup attitudes (Birtel et al., 2019; Eller et al., 

2017), as do studies on other contextual forms of variation in ethnic diversity, such as 

neighborhood diversity (Schmid et al., 2014; Schmid et al., 2017). Future studies should therefore 

try to widen the range of diversity considered, include both positive and negative change in 

diversity, and examine the moderating effects of affective forecasting under other levels of ethnic 

mixing, and in contexts other than schools, such as neighborhoods (e.g., Christ et al., 2014; 

Schmid et al., 2014; Schmid et al., 2017) in order to examine the robustness of our current 

findings. 

Third, our analyses were primarily focused on self-reports, and shared observer bias may, 

in part, explain the longitudinal effects found in the current study. In a similar vein, only explicit 

measures of attitudes, contact, and all other variables were used, which may have been influenced 
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by respondents’ social desirability concerns. This may be especially true for the school that 

became more equally mixed, where students may have felt obliged to provide positive views. This 

is an important limitation, which, unfortunately, applies to the vast majority of studies on contact 

effects (Pettigrew & Tropp, 2006; Tropp & Prenovost, 2008). To examine accuracy of perceived 

contact willingness, however, we did use two sources (i.e., we compared White [Asian] British 

adolescents’ perceptions of outgroup willingness with Asian [White] British adolescents’ self-

reported contact willingness), which means that the effects we found for this variable cannot be 

completely explained by having ratings on all measures using the same source. In addition, prior 

studies using observer-reports on contact show considerable overlap between observer- and self-

reports on contact (e.g., Hewstone et al., 2011). Nevertheless, we encourage researchers to 

combine multiple observers’ reports in future research to examine the robustness of our findings.  

To conclude, our findings indicated that in ethnically segregated contexts, increased 

positive contact in school was particularly effective in improving positive attitudes when 

adolescents had negative expectations about future intergroup contact. Moreover, we proposed a 

novel explanation for this: surprisingly positive contact experiences, in contrast to less surprising 

ones, correct inaccurate perceptions of how willing the outgroup is to engage in contact 

(perceptions which, in fact, underestimate the outgroup’s willingness for positive contact). Our 

results provide unique evidence for this novel mechanism, and jointly underline the importance 

of considering individual expectations and perceptions together with the wider contextual 

opportunities when intervening to improve intergroup relations. Creating a more diverse context 

in which majority and minority groups are more evenly represented clearly improves 

opportunities for positive contact, which, when taken up, have a direct positive impact on 

intergroup attitudes. This occurs irrespective of differences in individuals’ expectations about 

contact, which shows the power of contextual effects on intergroup relations. Nevertheless, 

within such contexts, those group members who make more negative affective forecasts about 
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intergroup contact may, somewhat paradoxically, experience the strongest improvements in 

positive attitudes when they take up carefully engineered opportunities for positive contact. 
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