Supplementary Material 1

Information on the Main Study

The research project aimed to assess adolescents’ behaviors and attitudes towards the EU
and Europe and their underlying processes. Participants visited one of the three German
school tracks: college-bound tracks (e.g. college-bound high school), vocational tracks (e.g.
vocational schools) or schools combining vocational and college-bound tracks (e.g.
comprehensive school). The first school type ranges from grade 5 to 12 (13 in some federal

states), while the other two range from grade 5 to 10 (with variations between federal states).

Atotal of 1,206 adolescents (Mgage = 14.39, SDgge = 0.64; 51.94% female, 46.80% male, 0.76%

nonbinary, 0.50% missing) participated in the main study.

Descriptive Statistics

Table S1.

Within and Between-Level Demographics on the Mid-Term Time Scale Averaged Across Time Points.
Level 1 = Time Points, Level 2 = Participants, Level 3 = Classrooms. Bivariate Correlations Ordered
L1/12/L3.

N Commitment Exploration Reconsideration

371 M=3.1(SD;=0.7, M =2.2 (SD; = 0.6, M=2.5(SD;=0.7,
(77)  sp,=0.6,5D;=0.1) SD»=0.5,5D;=0.1)  SD,=0.5, SD; = 0.1)

Exploration 0.20***/0.18***/0.00

Reconsideration 0.15***/0.03/0.01 0.17***/0.10***/0.00

ICC Person 0.44 0.43 0.31
ICC Classroom 0.01 0.01 0.01

Note. ***p < .001

Interpretation: For all three European identity processes, a large amount of variance was
explained on the participant-level and only little on the classroom-level. Associations between
European identity processes were all positive, meaning that identity processes were generally
positively correlated per time point. On the participant level, commitment and exploration,
and exploration and reconsideration were positively and significantly associated with each

other. Meaning that participants with higher commitment also showed higher exploration,



and participants with higher exploration also showed higher reconsideration. However,
commitment and reconsideration were not associated with each other. On the classroom-

level, no significant associations were found.

Participants indicated an increase in all three identity processes between T1 and T2 and a
decrease in all three identity processes between T2 and T3 (Commitment: M; = 2.3 (SD =0.9)/
M;=3.4 (5D =0.8)/M3=2.9 (SD = 1.0); Exploration: M; = 2.1 (SD = 0.8)/M,=2.4 (SD = 0.8)/M3
= 2.2 (SD = 0.8); Reconsideration: M; = 2.4 (SD=0.9)/M,=2.8 (SD=0.8)/M3=2.3 (SD =0.9)).

Table S2.

Within and Between-Level Demographics at the Short-Term Time Scale Averaged Across Time
Points. Level 1 = Time Points, Level 2 = Participants, Level 3 = Classrooms. Bivariate Correlations
Ordered L1/12/13.

N Commitment Exploration Reconsideration

371 M=3.8(5D;=0.5, M=2.7(5D;=0.7, M =2.8(5D;=0.6,
(77) SD,=0.7,5D3=0.1) SD,=0.8, SD; = 0.1) SD,=0.8, SD; = 0.1)

Exploration 0.07**/0.17***/0.01
. . * % % *kk [_
Reconsideration 0.01/-0.05/-0.01 0.20%**/0.28***/
0.00
ICC Person 0.68 0.57 0.62
ICC Classroom 0.02 0.01 0.02

Note. **p < .01, ***p < .001

Interpretation: For all three European identity processes, a large amount of variance was
explained on the participant-level and only little on the classroom-level. European identity
commitment and exploration, and exploration and reconsideration were generally positively
associated within each day. Commitment and reconsideration were not associated with each
other. Participants with higher identity commitment showed higher identity exploration, and
participants with higher identity exploration showed higher identity reconsideration.
Commitment and reconsideration were not associated on the between-person level. We

found no significant associations on the classroom-level.



Measurement Invariance

Table S3.

Measurement Invariance for European Identity.

Model Fit Model Comparison

Models X df CFI TLI SRMR RMSEA [90% Cl] Models Ay ACFI ARMSEA

Configural (M1) 424879 261 0.943 0.923 0.050  0.041[0.034, 0.048]

Metric (M2) 437.682 273 0.942 0.926 0.053 0.040 [0.033, 0.047] M2-M1 13.705(12) -0.001 -0.001
Scalar (M3) 655.524 291 0.872 0.846 0.084  0.058 [0.052, 0.064] M3-M2 219.142(18)*** -0.070 0.018
Partial scalar 463.387 275 0.934 0.916 0.057  0.043[0.036, 0.050] M4-M3 33.050(2)*** -0.008 0.003

invariance (M4)

Note. y? = chi-square; df = degree of freedom; CFl = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root MeanSquare Residual; RMSEA = Root
Mean Square Error of Approximation; Cl = confidence interval

We released constrains on intercepts of the full scalar model to establish partial scalar invariance. To do so, we first calculated the average mean
difference for each item across the three time points. We released constrains on intercepts starting with the items that had the highest average
difference across all time points. Partial scalar invariance was established by releasing constraints on all three commitment items, two exploration
items (“I think often about what being European means”, “I talk with others what it means for them to be European”), and two reconsideration
items (“My concept of myself as European is changing”, “I think that in the near future, my idea of what being European means will change”). Results

suggest that mean differences in the latent constructs for commitment, exploration, and reconsideration do not capture all mean differences in the

shared variance of items across time points. This might indicate ongoing developmental processes of the constructs, implying the need for adapted



scales to assess European identity for younger age groups. Since research on the consequences of (partial) non-invariance is still in its infancy

(Putnick & Bornstein, 2016), we continued with our analysis.



Model selection

Table S4.

Latent Growth Curve Analysis per Identity Process and Processes Combined for Mid-Term Time Scale.

Model Fit Model Comparison
Models X(df) BIC CFI TLI SRMR RMSEA [90% Cl] Models Ax ACFI ARMSEA
European identity commitment
No Growth 129.942(4) 2691.881 0.299 0.475 0.354 0.291 [0.249, 0.335]
Linear 80.802(3) 2677.544 0.556 0.00 0.167 0.464 [0.381, 0.552] M2-M1  242.156(1)***  -0.257 -0.173
Free* 7.334(2) 2545.462 0.970 0.955 0.072 0.085 [0.025, 0.154] M3-M2  47.537(1)***  -0.414 0.379
European identity exploration
No Growth 65.647(4) 2467.108 0.636 0.727 0.140 0.204 [0.162, 0.249]
Linear 66.328(3) 2468.736 0.626 0.626 0.139 0.239[0.191, 0.290] M2-M1 3.160(1) 0.010 -0.035
Free* 1.257(2) 2406.260 1 1 0.028 0.000 [0.000, 0.090] M3-M2  68.140(1)***  -0.374 0.239
European identity reconsideration
No Growth 82.915(4) 2628.051 0.137 0.353 0.214 0.231[0.189, 0.275]
Linear 80.309(3) 2633.962 0.155 0.155 0.214 0.264 [0.216, 0.315] M2-M1 0.004(1) -0.018 -0.033
Free* 0.638(2) 2535.140 1 1 0.019 0.000 [0.000, 0.073] M3-M2  59.108(1)***  -0.845 0.264
Combined identity processes (commitment, exploration, reconsideration)
No Growth 484.303(36) 7635.172 0.435 0.435 0.203 0.183 [0.169, 0.198]
Linear 479.774(33) 7647.025 0.437 0.385 0.202 0.191 [0.176, 0.206] M2-M1 5.002(3) -0.002 -0.008
Free* 206.829(30) 7339.569 0.777 0.732 0.086 0.126 [0.110, 0.143] M3-M2  216.648(3)***  -0.240 0.065




Note. *Residual variance had to be fixed to 0 to avoid model misidentification. x? = chi-square; df = degree of freedom; CFl = Comparative Fit Index; TLI =
Tucker-Lewis Index; SRMR = Standardized Root MeanSquare Residual; RMSEA = Root Mean Square Error of Approximation; Cl = Confidence Interval



Table S5.

Latent Growth Curve Analysis per Identity Process and Combined for Short-Term Time Scale.

Model fit Model Comparison
Models X2(df) BIC CFI TLI SRMR RMSEA [90% Cl] Models Ay ACFI ARMSEA
European identity commitment
No Growth (M1)  139.261(53) 5105.592 0.928 0.938 0.136  0.069 [0.055, 0.083]
Linear (M2) 67.120(50) 4987.457 0.986 0.987 0.073 0.032[0.000, 0.050] M2-M1 51.964(3)*** -0.058 0.037
Quadratic (M3) 57.114(46) 4994.062 0.991 0.991 0.042 0.027 [0.000, 0.047] M3-M2 10.766(4)* -0.005 0.005
Free (M4) 61.438(42) 5012.093 0.984 0.983 0.038  0.037[0.013,0.055] M4-M3 1.313(4) 0.007 -0.010
European identity exploration
No Growth (M1)  121.183(53) 7220.635 0.933 0.943 0.100  0.061[0.047, 0.076]
Linear (M2) 70.165(50) 7162.168 0.980 0.982 0.070 0.034[0.011, 0.052] M2-M1  45.841(3)*** -0.047 0.027
Quadratic (M3) 34.823(46) 7133.949 1 1 0.033 0.000 [0.000, 0.018] M3-M2  36.364(4)*** -0.020 0.034
Free (M4) 86.477(42) 7196.393 0.956 0.953 0.058  0.055[0.039,0.072] M4-M3 -6.697(4) 0.044 -0.055
European identity reconsideration
No Growth (M1)  151.476(53) 6566.614 0.929 0.940 0.098  0.073[0.060, 0.087]
Linear (M2) 70.941(50) 6479.512 0.985 0.986 0.068  0.035[0.012,0.052] M2-M1 63.915(3)*** -0.055 0.038
Quadratic (M3) 53.202(46) 6480.348 0.995 0.995 0.037  0.021[0.000, 0.043] M3-M2 9.601(4)* -0.010 0.014
Free (M4) / / / / / /
Combined identity processes (commitment, exploration, reconsideration)
No Growth (M1) 925.598(456) 18811.767 0.909 0.913 0.081 0.055 [0.050, 0.060]
Linear (M2) 906.416(453) 118802.375 0.912 0.915 0.075 0.054 [0.049,0.059] M2-M1  16.278(3)** -0.003 0.001



Quadratic (M3) 901.465(452) 18801.561 0.913 0.916 0.075 0.054 [0.049, 0.059] M3-M2 9.083(3)* -0.001 0.000
Free (M4) / / / / / /

Note. y? = chi-square; df = degree of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR = Standardized Root MeanSquare Residual; RMSEA
= Root Mean Square Error of Approximation; Cl = confidence interval. / = model did not converge.



Conditional Latent Growth Curve Models

Table S6.

Univariate Conditional LGCMs Predicting Control Variables on Initial Starting Values (Intercept), Slope Between
Beginning to Mid of the School Year (Slope T1-T2) and Slope Between Mid to End of the School Year (Slope T2-T3).

European identity European identity exploration European identity
commitment reconsideration
Intercept  Slope Slope Intercept  Slope Slope Intercept Slope Slope
T1-T2  T2-T3 T1-T2 T2-T3 T1-T2 T2-T3
Fluc. com. -0.51** 0.01 -0.03 -0.30* 0.15 0.10 -0.02 0.03 0.29
Fluc. expl. 0.10 -0.01 -0.04 0.01 0.02 0.03 -0.03 0.14 0.06
Fluc. reco. 0.00 0.09 -0.22 -0.24 0.13 -0.09 -0.20 0.09 0.01
Gender
Female 0.15 -0.22* 0.11 0.14 -0.14 0.03 0.06 -0.07 0.13
Nonbinary -0.54 0.24 0.76 0.17 -0.14 -1.62%** 0.19 -14 0.28
Ethnic
Background
Ethnic minority 0.03 -0.18 0.04 0.06 0.03 0.07 -0.46%** 0.25* 0.29*
School track
College-bound 0.09 -0.14 0.16 -0.05 -0.05 0.04 0.04 -0.01 -0.01
Vocational -0.09 -0.00 -0.29 0.32 0.32 -0.23 -0.30 0.61**  -0.46*
Federal state 0.19* -0.04 -0.10 0.03 -0.01 -0.07 0.27* -0.16 -0.14

Note. References are male and comprehensive schools. Results for nonbinary are not trustworthy due to small sample
size (n = 2).

*** p<.001, **p<.01, *p < .05



Exploratory Analysis

Table Al.

Multivariate MLM with Cross-Level Interaction Predicting Change in European Identity Commitment, Exploration and
Reconsideration by Fluctuation Scores. (Estimator = BAYES)

European identity European identity European identity
commitment exploration reconsideration
b 95% Cl b 95% Cl b 95% Cl on
Fluc. com. -0.25* [-0.36, -0.13] -0.03 [-0.13, 0.09] 0.07 [-0.06, 0.19]
Fluc. expl. 0.09 [-0.00, 0.19] 0.04 [-0.04, 0.13] 0.08 [-0.01, 0.18]
Fluc. reco. 0.01 [-0.11, 0.13] -0.08 [-0.18, -0.03] -0.09 [-0.18, 0.01]

Note. Estimator is significant, if 0 is not covered in the 95% Credible Interval.

*Non-null credible interval

Note. The BAYES estimator was used for modelling. A major difference between ML and
Bayesian MCMC is that ML yields a single point estimate for each parameter and Bayesian
MCMC yields an entire distribution of possible values. The credible interval provides a 95%
interval that covers 2.5 and 97.5 percentile of the posterior parameters (McNeish & Hamaker,
2020). The effect sizes can be interpreted in the same manner as MLR/ML/etc. estimators, but

significance is indicated differently (p-value for MLR, non-null credible interval for BAYES).

McNeish, D., & Hamaker, E. L. (2020). A primer on two-level dynamic structural equation models for intensive
longitudinal data in Mplus. Psychological Methods, 25(5), 610—635.
https://doi.org/10.1037/met0000250

Putnick, D. L., & Bornstein, M. H. (2016). Measurement invariance conventions and reporting: The state of the
art and future directions for psychological research. Developmental Review, 41, 71-90.

https://doi.org/10.1016/j.dr.2016.06.004
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