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OSM-1 Deviations from the pre-registered analysis plan


OSM-1 Table 1 Deviations from the Pre-registration Across Studies


	Study 
	Deviations from preregistration


	Study 1
	· Contact quality was operationalized as a unidimensional measure ranging from low to high positivity, rather than separate positive and negative dimensions, reflecting the measures available in this dataset.

	Study 2
	· Contact quality was operationalized as a unidimensional valence measure ranging from negative to positive, rather than separate positive and negative dimensions, reflecting the measures available in this dataset.

	Study 3
(the pre-registered study)
	· Contact quantity was measured using a single item because the preregistered two-item measure did not demonstrate longitudinal measurement invariance.
· Although the preregistration specified restriction to British students, we retained all available data in the analyses to maximize statistical power and improve generalizability. We explored models including a group indicator (home vs. international students), which showed broadly similar patterns with some expected baseline differences between groups (see OSM-5).
· University was included as an auxiliary variable to account for differential attrition across sites.

	Study 4
	· The group indicator (Catholic vs. Protestant) was included as an auxiliary variable to account for differential attrition across groups. 

	All studies
	· Given the use of a robust full-information maximum likelihood estimator (MLR), which is robust to violations of normality, outliers were not additionally winsorized. 










OSM-2 Sensitivity Analysis

OSM-2 Table 1

Estimated Power for Parameters of Interest Based on N = 500, Alpha = .05, Most Complex Model Investigated, and Reasonably Expected Effect Sizes

	Model specification
	Specified estimate
	Power

	Number of waves
	4
	NA

	Number of constructs
	3 intercepts, 3 slopes (each for contact quantity, positivity, negativity)
	NA

	Correlations within constructs (e.g., intercept and slope of contact quantity)
	.3
	1.000

	Correlations of intercepts across constructs (e.g., intercept of contact quantity and positivity)
	.3
	.999-1.000

	Correlations of intercepts and slopes across constructs (e.g., intercept of contact quantity and slope of contact positivity)
	.2
	.967-.970

	Correlations of slopes across constructs (e.g., slope of contact quantity and contact positivity)
	.2
	.986-.987

	Group indicator predicting differences between intercepts and slopes across groups
	.2
	.974-.990

	Residual variance within participants across waves
	.4
	1.000

	Residual variances in intercepts and slopes
	1.0
	1.000

	Intercepts of intercepts
	3.0
	1.000

	Intercepts of slopes
	.3
	1.000



Note. Number of simulations was 10,000 (seed = 1,234). The output file is available on the OSF page
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OSM-3 Parameter estimates for best-fitting univariate latent growth curve models for Studies 1-4

OSM-3 Table 1
Results of Latent Growth Curve Models of Contact Quantity and Quality Across Studies 1-4 
	
	
	
	
	Study 1
	
	Study 2
	
	Study 3
	
	Study 4

	
	
	Para-meter
	
	Contact Quantity 
	
	Contact Quality
	
	Contact Quantity
	
	Contact Quality
	
	Contact Quantity
	
	Contact Positivity
	
	Contact Negativity
	
	Contact Quantity
	
	Contact Positivity
	
	Contact Negativity

	Factor loadings 
of growth factor
	
	
	0, 1, 2
	
	0, 1, 2
	
	0, 1, 1
	
	0, 1, 2
	
	0, 1, 1, 1
	
	0, 1, 1, 1
	
	0, 1, 1, 1
	
	0, 1, 2
	
	0, 1, 2
	
	0, 1, 2

	Fixed Effects
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Intercept
	π0i
	
	2.799*** (0.039)
	
	3.042*** (0.048)
	
	3.208*** (0.049)
	
	3.694*** (0.033)
	
	3.485*** (0.088)
	
	6.030*** (0.068)
	
	1.535*** (0.046)
	
	2.267*** (0.024)
	
	3.558*** (0.025)
	
	1.523*** (0.015)

	Growth
	π1i
	
	0.065* (0.029)
	
	0.086* (0.036)
	
	0.479***
(0.052)
	
	0.181*** (0.025)
	
	0.916***
(0.087)
	
	-0.016 (0.076)
	
	0.452*** (0.064)
	
	0.134*** (0.015)
	
	0.222*** (0.018)
	
	0.003 (0.011)

	Variance Components
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Within-person
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Waves 1-3/1-41
	σ²ε1- ε3/ ε1- ε4
	
	0.438*** (0.065)
	
	0.720*** (0.116)
	
	0.634*** (0.074)
	
	0.415*** (0.036)
	
	0.786*** (0.074)
	
	0.528*** (0.080)
	
	0.736*** (0.092)
	
	0.675*** (0.032)
	
	0.540*** (0.036)
	
	0.428*** (0.028)

	In intercept
	σ²0
	
	0.479*** (0.081)
	
	0.605*** (0.134)
	
	0.711*** (0.093)
	
	0.264*** (0.049)
	
	2.735*** (0.186)
	
	1.216*** (0.196)
	
	0.156 (0.136)
	
	1.101*** (0.049)
	
	0.725*** (0.049)
	
	0.328*** (0.035)

	In growth
	σ²1
	
	0.084* (0.041)
	
	0.116 (0.074)
	
	0.414** (0.151)
	
	0.037 (0.028)
	
	1.294*** (0.273)
	
	0.701** (0.252)
	
	0.191 (0.195)
	
	0.114*** (0.024)
	
	0.068*** (0.027)
	
	0.019 (0.018)

	Covariance
	σ01
	
	-0.080 (0.044)
	
	-0.134 (0.076)
	
	-0.312*** (0.091)
	
	-0.050 (0.031)
	
	-0.884*** (0.169)
	
	-0.516** (0.198)
	
	0.1932 (0.123)
	
	-0.039 (0.025)
	
	-0.098*** (0.028)
	
	-0.030 (0.020)

	
Model fit Indices
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	χ²cor (df)
	
	
	5.030 (3)
	
	2.254 (3)
	
	3.138 (3)
	
	0.268 (3)
	
	10.155 (8)
	
	3.695 (8)
	
	4.434 (8)
	
	3.288 (3)
	
	30.443*** (3)
	
	6.452 (4)
	

	CFI
	
	
	.960
	
	1.000
	
	.998
	
	1.000
	
	.993
	
	1.000
	
	1.000
	
	1.000
	
	.926
	
	.989
	

	SRMR
	
	
	.104
	
	.036
	
	.018
	
	.023
	
	.062
	
	.074
	
	.060
	
	.019
	
	.069
	
	.035
	

	RMSEA 
	
	
	.033
	
	<.001
	
	.009
	
	<.001
	
	.023
	
	<.001
	
	<.001
	
	.006
	
	.055
	
	.019
	


Note. 1 = within-person variance constrained to be equal over time (Waves 1-3 for Studies 1-2 and 4, Waves 1-4 for Study 3). 2 Heywood case (standardized estimate is beyond |1|). Therefore, only one estimate shown. c2cor = corrected chi square value obtained using robust likelihood estimation (MLR); df = degrees of freedom; RMSEA = root mean square error of approximation; CFI = comparative fit index; SRMR = standardized root mean square residual; ***p ≤ .001, **p ≤ .01, *p ≤ .05.



OSM-4 Additional Results of Multivariate Growth Curve Models
OSM-4 Table 1  

Results of Multivariate Growth Curve Models With Intercepts and Slopes Conditional on Group Membership Across Studies 1-4
	

	Para-meter
	
	Study 1
	Study 2
	Study 3
	Study 4

	
	
	
	
	
	
	

	Factor loadings1
	
	
	
	
	
	
	

	Factor loadings of growth of contact quantity
	
	
	0, 1, 2
	0, 1, 1
	0, 1, 1, 1
	0, 1, 2

	Factor loadings of growth of contact quality (Studies 1-2) / positivity (Studies 3-4)
	
	
	0, 1, 2
	0, 1, 2
	0, 1, 1, 1
	0, 1, 2

	Factor loadings of growth of contact negativity (Studies 3-4)
	
	
	
	
	0, 1, 1, 1
	0, 1, 2

	
Fixed Effects
	
	
	
	
	
	

	Initial status of contact quantity, π0i
	
	
	
	
	
	

	    Intercept
	γ00
	
	2.004*** (0.122)
	3.207*** (0.076)
	2.458*** (0.289)
	3.588*** (0.088)

	    Group 
	γ01
	
	0.523*** (0.076)
	-0.010 
(0.099)
	0.887*** (0.233)
	-0.798*** (0.050)

	Growth of contact quantity, π1i
	
	
	
	
	
	

	    Intercept
	γ10
	
	0.182
(0.094)
	0.481*** (0.081)
	1.044*** (0.304)
	0.222*** (0.058)

	    Group 
	γ11
	
	-0.083 
(0.058)
	0.002 
(0.107)
	-0.105 
(0.249)
	-0.051 
(0.033)

	Initial status of contact quality (Studies 1-2)/positivity (Studies 3-4), π2i
	
	
	
	
	
	

	    Intercept
	γ20
	
	2.486*** (0.157)
	3.594*** (0.052)
	7.013*** (0.231)
	3.937*** (0.079)

	    Group 
	γ21
	
	0.356*** (0.096)
	0.173** (0.067) 
	-0.898*** (0.191)
	-0.369*** (0.048)

	Growth of contact quality (Studies 1-2/positivity (Studies 3-4), π3i
	
	
	
	
	
	

	    Intercept
	γ30
	
	0.232 
(0.119)
	0.227*** (0.037)
	-0.653* (0.258)
	0.191*** (0.055)

	    Group 
	γ31
	
	-0.097 
(0.073)
	-0.090 
(0.049)
	0.560** (0.213)
	0.012 
(0.034)

	Initial status of contact negativity (Studies 3-4), π4i
	
	
	
	
	
	

	    Intercept
	γ40
	
	
	
	0.409* 
(0.174)
	1.712*** (0.059)

	    Group 
	γ41
	
	
	
	
	-0.113*** (0.033)

	Growth of contact negativity (Studies 3-4), π4i
	
	
	
	
	
	

	    Intercept
	γ50
	
	
	
	0.890*** (0.250)
	-0.008 
(0.041)

	    Group 
	γ51
	
	
	
	
	0.006 
(0.023)

	Residual Variance Components
	
	
	
	
	
	

	In initial status of contact quantity
	σ²0
	
	0.477*** (0.067)
	0.751*** (0.087)
	2.654*** (0.188)
	0.974*** (0.048)

	In growth of contact quantity
	σ²1
	
	0.121*** (0.036)
	0.492*** (0.138)
	1.351*** (0.281)
	0.128*** (0.024)

	In initial status of contact quality (Studies 1-2)/positivity (Studies 3-4)
	σ²2
	
	0.654*** (0.114)
	0.280*** (0.047)
	1.093*** (0.195)
	0.706*** (0.047)

	In growth of contact quality (Studies 1-2)/positivity (Studies 3-4) 
	σ²3
	
	0.154*
(0.066)
	0.061*
(0.027)
	0.690*
(0.272)
	0.080*** (0.025)

	In initial status of contact negativity (Studies 3-4)
	σ²4
	
	
	
	0.042
(0.132)
	0.325*** (0.035)

	In growth of contact negativity (Studies 3-4) 
	σ²5
	
	
	
	0.222
(0.211)
	0.020
(0.018)

	Focal Covariances
	
	
	
	
	
	

	Growth of contact quantity and growth of contact quality (Studies 1-2)/positivity (Studies 3-4)
	σ13
	
	0.263*** (0.030)
	0.265*** (0.032)
	0.438** (0.170)
	0.187*** (0.015)

	Growth of contact quantity and growth of contact negativity (Studies 3-4)
	σ15
	
	
	
	0.028 
(0.113)
	0.012 
(0.008)

	Other Covariances1
	
	
	
	
	
	

	initial status of contact quantity and initial status of contact quality (Studies 1-2)/positivity (Studies 3-4)
	σ02
	
	0.714*** (0.048)
	0.388*** (0.045)
	0.701*** (0.134)
	0.763*** (0.032)

	initial status of contact quantity and initial status of contact negativity (Studies 3-4)
	σ04
	
	
	
	0.159 
(0.098)
	0.159*** (0.022)

	Growth of contact quantity and initial status of contact quality (Studies 1-2)/positivity (Studies 3-4)
	σ12
	
	-0.248*** (0.039)
	-0.188*** (0.043)
	-0.097 
(0.162)
	-0.130*** (0.020)

	Growth of contact quantity and initial status of contact negativity (Studies 3-4)
	σ14
	
	
	
	-0.134 
(0.096)
	-0.026 
(0.015)

	initial status of contact quantity and growth of contact quality (Studies 1-2)/positivity (Studies 3-4)
	σ03
	
	-0.233*** (0.038)
	-0.131*** (0.031)
	-0.397** (0.146)
	-0.187*** (0.020)

	initial status of contact quantity and growth of contact negativity (Studies 3-4)
	σ05
	
	
	
	0.051 
(0.128)
	-0.031* (0.014)

	Model Fit Indices
	
	
	
	
	
	
	

	χ²cor(df)
	
	
	57.407*** 
(13)
	44.010*** (13)
	102.009*** (66)
	221.298*** (27)

	CFI
	
	
	.935
	.928
	.955
	.950

	SRMR
	
	
	.093
	.054
	.071
	.037

	RMSEA
	
	
	.074
	.064
	.035
	.049


Note. 1This is a selection of covariances focusing on relationships between contact quantity and quality. For all covariances (e.g., also between contact positivity and negativity), please refer to the output on the project page on OSF. Parameter estimates at intercept relate to trajectories of those identifying with White British (Study 1), Protestants (Study 2), British students (Study 3), Protestants (Study 4), estimates for the divergence of this trajectory (‘group’) for those identifying as Asian British (Study 1), Catholics (Study 2), international students (Study 3), and Catholics (Study 4). c2cor = corrected chi square value obtained using robust likelihood estimation (MLR); df = degrees of freedom; RMSEA = root mean square error of approximation; CFI = comparative fit index; SRMR = standardized root mean square residual; Study 1: Heywood case concerning the covariance between the intercepts of contact quantity and quality, and the slopes of contact quantity and quality. Study 2: Heywood case concerning the covariance between the slopes of contact quantity and quality. Study 3: Heywood case concerning the covariance between intercept and slope of negativity, and intercepts of positivity and negativity. ***p ≤ .001, **p ≤ .01, *p ≤ .05. 



OSM-4 Table 2 
Study 4: Results of Multivariate Growth Curve Models With Intercepts and Slopes Conditional on Group Membership and School Type
	
 
	Parameter
	 
	Estimate

	
	
	 
	

	Factor loadings1 
	 
	 
	
	

	Factor loadings of growth of contact quantity 
	 
	 
	0, 1, 2

	Factor loadings of growth of contact positivity  
	 
	 
	0, 1, 2

	Factor loadings of growth of contact negativity 
	 
	 
	0, 1, 2

	 
Fixed Effects 
	 
	 
	

	Initial status of contact quantity, π0i 
	 
	 
	

	    Intercept 
	γ00 
	 
	3.305*** (0.090)

	    Group  
	γ01 
	 
	-0.677*** (0.050)

	    School Type
	γ02 
	 
	1.350*** (0.105)

	Growth of contact quantity, π1i 
	 
	 
	 

	    Intercept 
	γ10 
	 
	0.251*** (0.059)

	    Group  
	γ11 
	 
	-0.066* (0.033)

	    School Type
	γ13
	 
	0.035 (0.088)

	Initial status of contact positivity, π2i 
	 
	 
	 

	    Intercept 
	γ20 
	 
	3.794*** (0.081)

	    Group  
	γ21 
	 
	-0.305*** (0.048)

	    School Type
	γ23
	 
	0.668*** (0.087)

	Growth of contact positivity, π3i 
	 
	 
	 

	    Intercept 
	γ30 
	 
	0.209*** (0.056)

	    Group  
	γ31 
	 
	0.002 (0.034)

	    School Type
	γ32
	 
	-0.007 (0.075)

	Initial status of contact negativity, π4i 
	 
	 
	 

	    Intercept 
	γ40 
	 
	1.655*** (0.061)

	    Group  
	γ41 
	 
	-0.090** (0.034)

	    School Type
	γ42
	 
	0.251*** (0.077)

	Growth of contact negativity, π4i 
	 
	 
	 

	    Intercept 
	γ50 
	 
	-0.005 (0.042)

	    Group  
	γ51 
	 
	0.005 (0.023)

	    School Type
	γ52
	 
	0.124 (0.078)

	Residual Variance Components 
	 
	 
	 

	In initial status of contact quantity 
	σ²0 
	 
	0.865*** (0.046)

	In growth of contact quantity 
	σ²1 
	 
	0.127*** (0.024)

	In initial status of contact quality positivity
	σ²2 
	 
	0.680*** (0.046)

	In growth of contact positivity  
	σ²3 
	 
	0.082*** (0.025)

	In initial status of contact negativity 
	σ²4 
	 
	0.320*** (0.034)

	In growth of contact negativity  
	σ²5 
	 
	0.020 (0.018)

	Focal Covariances 
	 
	 
	 

	Growth of contact quantity and growth of contact positivity  
	σ13 
	 
	0.186*** (0.015)

	Growth of contact quantity and growth of contact negativity 
	σ15 
	 
	0.013 (0.008)

	Other Covariances1 
	 
	 
	 

	initial status of contact quantity and initial status of contact positivity
	σ02 
	 
	0.709*** (0.031)

	initial status of contact quantity and initial status of contact negativity 
	σ04 
	 
	0.136*** (0.020)

	Growth of contact quantity and initial status of contact positivity 
	σ12 
	 
	-0.125*** (0.019)

	Growth of contact quantity and initial status of contact negativity  
	σ14 
	 
	-0.025 (0.015)

	initial status of contact quantity and growth of contact positivity
	σ03 
	 
	-0.183*** (0.019)

	initial status of contact quantity and growth of contact negativity 
	σ05 
	 
	-0.032* (0.013)

	Model Fit Indices 
	 
	 
	
	

	χ²cor(df) 
	 
	 
	220.066***
(30)

	CFI 
	 
	 
	.954

	SRMR 
	 
	 
	.035

	RMSEA 
	 
	 
	.046


Note. 1This is a selection of covariances focusing on relationships between contact quantity and quality. For all covariances (e.g., also between contact positivity and negativity), please refer to the output on the project page on OSF. Parameter estimates at intercept relate to trajectories of those identifying with  Catholics (group) and attending non-integrated schools (school type). c2cor = corrected chi square value obtained using robust likelihood estimation (MLR); df = degrees of freedom; RMSEA = root mean square error of approximation; CFI = comparative fit index; SRMR = standardized root mean square residual; Heywood case concerning the covariance between the slopes of quantity and positivity. ***p ≤ .001, **p ≤ .01, *p ≤ .05.


OSM-5 Confirmatory Factor Analyses of Contact Quantity and Quality
OSM-5 Table 1
Confirmatory Factor Analyses Testing a Uni-Factorial Intergroup Contact Model Versus a Two-Factorial Model Distinguishing Between Intergroup Contact Quality and Quantity in Studies Where Multiple Items Per Construct are Available
	Model
	N
	AIC
	BIC
	c2cor
	df
	p
	RMSEA
	CFI
	SRMR
	Δc2cor
	df
	p
	Two-factor model better?

	Study 1: Intergroup contact quantity (2 items) and quality (2 items)

	Unifactorial model
	630
	10254.300
	10441.020
	153.365
	48
	<.001
	.059
	.944
	.070
	
	
	
	

	Two-factor model
	630
	10161.250
	10396.880
	44.164
	37
	.195
	.018
	.996
	.042
	102.224
	11
	<.001
	Yes

	Study 4: Intergroup contact quantity (2 items) and negativity (2 items)

	Unifactorial model
	3,057
	75302.260
	75639.670
	2426.515
	48
	<.001
	.127
	.755
	.141
	
	
	
	

	Two-factor model
	3,057
	71941.260
	72344.950
	80.785
	37
	<.001
	.020
	.995
	.023
	1764.493
	11
	<.001
	Yes



Note. AIC = Akaike Information criterion; BIC = Bayesian Information Criterion; c2cor = corrected chi-square; df = degrees of freedom; p = probability value; RMSEA = root mean square error of approximation; CFI = comparative fit index; SMR = standardised root mean square residual; The Satorra-Bentler scaled c2-difference tests were adapted for robust maximum likelihood estimation (MLR). 
