The decline in learning enjoyment and learning effort over primary and secondary school: Do gender, migration background, and SES matter?
Online Supplement

Table of Contents
Sample Size and Missing Data	2
Table 1S Field Times and Sample Sizes at Each Measurement Occasion	2
Table 2S Number of Students With Data on Enjoyment and Effort at a Given Number of Measurement Occasions	3
Measurement Invariance	4
Table 3S Measurement Invariance of the Effort Scale Across Time and Groups in NEPS-SC1	4
Table 4S Measurement Invariance of the Enjoyment Scale Across Time and Groups in NEPS-SC1	5
Table 5S Measurement Invariance of the Effort Scale Across Time and Groups in NEPS-SC2	6
Table 6S Measurement Invariance of the Enjoyment Scale Across Time and Groups in NEPS-SC2	7
Detailed Results	8
Table 7S  Results of Curve-of-Factors Growth Curve Models for Enjoyment and Effort in NEPS-SC1 and NEPS-SC2	8
Table 8S Results of Conditional Dyadic Curve-of-Factor Growth Curve Models with Time-Invariant Covariates (Unstandardized)	9
Table 9S Model-Derived Means of Enjoyment and Effort in NEPS-SC1 and NEPS-SC2 by Gender	10
Table 10S Model-Derived Means of Enjoyment and Effort in NEPS-SC1 and NEPS-SC2 by Migration Background	11
Table 11S Model-Derived Means of Enjoyment and Effort in NEPS-SC1 and NEPS-SC2 by SES	12
Item Information	13
Table 12S  Item Wording in the Scales on Enjoyment and Effort in NEPS-SC1 and NEPS-SC2	13
Table 13S  Model Fit and Reliability of the Effort Scale in NEPS-SC1 and NEPS-SC2 Before and After Excluding Item 3	14
Analysis Code	15
Analysis Code for Conditional Parallel Curve-Of-Factor Model in NEPS-SC1	15
Analysis Code for Conditional Parallel Curve-Of-Factor Model in NEPS-SC2	17

DECLINE IN ENJOYMENT AND EFFORT		9

[bookmark: _Toc191299937]Sample Size and Missing Data
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Field Times and Sample Sizes at Each Measurement Occasion
	Measurement occasion
	Field time
	N
	%

	NEPS-SC1
	
	
	

	Wave 8 / Grade 1
	03–07.2019
	2012
	93.11

	Wave 9 / Grade 2
	06–08.2020 a
	1845
	85.38

	Wave 10 / Grade 3
	04–07.2021
	1897
	87.78

	NEPS-SC2
	
	
	

	Wave 5 / Grade 3
	11.2014–01.2015
	5497
	74.75

	Wave 6 / Grade 4
	11.2015–01.2016
	6570
	89.34

	Wave 7 / Grade 5
	10.2016–01.2017
	4160
	56.57

	Wave 8 / Grade 6
	10.2017–01.2018
	4111
	55.90

	Wave 9 / Grade 7
	10.2018–04.2019
	3584
	48.74

	Wave 10 / Grade 9
	10.2020–01.2021 b
	3644
	49.55

	Wave 11 / Grade 9/10
	06.2021–01.2022 
	2653
	36.08


Note. NNEPS-SC1 = 2161; NNEPS-SC2 = 7354. % = percent of the analytical sample.
a The measurement occasion partially overlaps with the first school closures (ca. March–June 2020).
b The measurement occasion partially overlaps with second school closures (ca. December 2020–March 2021).
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Number of Students With Data on Enjoyment and Effort at a Given Number of Measurement Occasions
	No. of occasions with data
	Learning enjoyment
	Learning effort

	
	n of students
	%
	n of students
	% 

	NEPS-SC1
	
	
	
	

	1
	184
	8.51
	184
	8.51

	2
	361
	16.71
	361
	16.71

	3
	1616
	74.78
	1616
	74.78

	NEPS-SC2
	
	
	
	

	1
	849
	11.54
	848
	11.53

	2
	1657
	22.53
	1657
	22.53

	3
	663
	9.02
	657
	8.93

	4
	766
	10.42
	768
	10.44

	5
	846
	11.50
	835
	11.35

	6
	1313
	17.85
	1307
	17.77

	7
	1254
	17.05
	1279
	17.39


Note.  NNEPS-SC1 = 2161; NNEPS-SC2 = 7354. % = percent of the analytical sample.
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Measurement Invariance of the Effort Scale Across Time and Groups in NEPS-SC1
	Invariance test
	χ2
	df
	p
	RMSEA
	CFI
	TLI
	SRMR
	Δ 
CFI
	Δ RMSEA
	Δ SRMR

	Longitudinal

	Configural
	19.43
	15
	.304
	.008
	1.000
	.999
	.009
	
	
	

	Metric
	26.12
	21
	.202
	.011
	.999
	.998
	.018
	-.001
	.003
	.009

	Scalar
	112.58
	25
	< .001
	.040
	.983
	.975
	.034
	-.016
	.029
	.016

	Partial scalar
	44.68
	24
	.006
	.020
	.996
	.994
	.020
	-.003
	.009
	.002

	Longitudinal & across gender

	Configural
	46.69
	35
	.090
	.018
	.998
	.995
	.016
	
	
	

	Metric
	68.56
	45
	.013
	.022
	.995
	.992
	.034
	-.003
	.004
	.018

	Scalar
	166.53
	55
	< .001
	.043
	.977
	.970
	.047
	-.018
	.021
	.013

	Partial scalar a
	100.59
	53
	< .001
	.029
	.990
	.987
	.041
	-.005
	.007
	.007

	Longitudinal & across migration background

	Configural
	37.83
	35
	.341
	.009
	.999
	.999
	.014
	
	
	

	Metric
	44.04
	45
	.513
	.000
	1.000
	1.000
	.022
	.001
	-.009
	.008

	Scalar
	137.43
	55
	< .001
	.038
	.984
	.979
	.036
	-.016
	.038
	.014

	Partial scalar a
	68.76
	53
	.072
	.017
	.997
	.996
	.023
	-.003
	.017
	.001

	Longitudinal & across low- and high-SES groups b

	Configural
	40.66
	35
	.235
	.012
	.999
	.998
	.015
	
	
	

	Metric
	55.35
	45
	.139
	.015
	.998
	.997
	.030
	-.001
	.003
	.015

	Scalar
	148.55
	55
	< .001
	.040
	.982
	.976
	.044
	-.016
	.025
	.014

	Partial scalar a
	79.88
	53
	.010
	.022
	.995
	.993
	.034
	-.003
	.007
	.004


Note. RMSEA = root means square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis Index; SRMR = standardized root mean squared residual.
a Models with the same intercepts freed (item 3 in wave 8). Item wording is available in Table 12S.
b Median split (ISEI-08 = 57.03).
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Measurement Invariance of the Enjoyment Scale Across Time and Groups in NEPS-SC1
	Invariance test
	χ2
	df
	p
	RMSEA
	CFI
	TLI
	SRMR
	Δ CFI
	Δ RMSEA
	Δ SRMR

	Longitudinal

	Configural
	57.09
	15
	< .001
	.036
	.993
	.982
	.030
	
	
	

	Metric
	70.23
	19
	< .001
	.035
	.991
	.983
	.041
	-.002
	-.001
	.011

	Scalar
	150.84
	23
	< .001
	.051
	.978
	.965
	.055
	-.013
	.016
	.014

	Partial scalar
	92.34
	22
	< .001
	.038
	.988
	.980
	.044
	-.003
	.003
	.003

	Longitudinal & across gender

	Configural
	61.51
	30
	.001
	.031
	.994
	.986
	.030
	
	
	

	Metric
	76.91
	40
	< .001
	.029
	.993
	.988
	.043
	-.001
	-.002
	.013

	Scalar
	187.99
	50
	< .001
	.051
	.975
	.964
	.063
	-.018
	.022
	.020

	Partial scalar a
	115.91
	48
	< .001
	.036
	.988
	.982
	.046
	-.005
	.007
	.003

	Longitudinal & across migration background

	Configural
	69.38
	30
	< .001
	.035
	.993
	.983
	.032
	
	
	

	Metric
	84.83
	40
	< .001
	.032
	.992
	.986
	.045
	-.001
	-.003
	.013

	Scalar
	165.81
	50
	< .001
	.047
	.980
	.971
	.057
	-.012
	.015
	.012

	Partial scalar a
	110.24
	48
	< .001
	.035
	.989
	.984
	.047
	-.003
	.003
	.002

	Longitudinal & across low- and high-SES groups b

	Configural
	72.09
	30
	< .001
	.036
	.993
	.983
	.032
	
	
	

	Metric
	88.94
	40
	< .001
	.034
	.992
	.985
	.046
	-.001
	-.002
	.014

	Scalar
	186.30
	50
	< .001
	.050
	.977
	.963
	.059
	-.015
	.016
	.013

	 Partial scalar a
	120.24
	48
	< .001
	.037
	.988
	.981
	.049
	-.004
	.003
	.003


Note. RMSEA = root means square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis Index; SRMR = standardized root mean squared residual.
a Models with the same intercepts freed (item 3 in wave 8). Item wording is available in Table 12S.
b Median split (ISEI-08 = 57.03).
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Measurement Invariance of the Effort Scale Across Time and Groups in NEPS-SC2
	Invariance test
	χ2
	df
	p
	RMSEA
	CFI
	TLI
	SRMR
	Δ 
CFI
	Δ RMSEA
	Δ SRMR

	Longitudinal
	

	Configural
	331.09
	111
	< .001
	.016
	.990
	.981
	.029
	
	
	

	Metric
	368.70
	123
	< .001
	.016
	.989
	.980
	.034
	-.001
	.000
	.005

	Scalar
	1323.30
	135
	< .001
	.035
	.945
	.914
	.049
	-.044
	.019
	.015

	Partial scalar
	514.09
	131
	< .001
	.020
	.982
	.971
	.036
	-.007
	.004
	.002

	Longitudinal & across gender

	Configural
	403.87
	222
	< .001
	.015
	.991
	.983
	.026
	
	
	

	Metric
	447.86
	248
	< .001
	.015
	.990
	.983
	.033
	-.001
	.000
	.007

	Scalar
	1637.73
	274
	< .001
	.037
	.933
	.897
	.049
	-.057
	.022
	.016

	Partial scalar a
	587.17
	261
	< .001
	.018
	.984
	.974
	.036
	-.006
	.003
	.003

	Longitudinal & across migration background

	Configural
	419.91
	222
	< .001
	.017
	.990
	.981
	.032
	
	
	

	Metric
	476.92
	248
	< .001
	.018
	.988
	.980
	.037
	-.002
	.001
	.005

	Scalar
	1392.72
	274
	< .001
	.037
	.942
	.911
	.055
	-.046
	.019
	.018

	Partial scalar a
	543.07
	261
	< .001
	.019
	.985
	.977
	.038
	-.003
	.001
	.001

	Longitudinal & across low- and high-SES groups b, c

	Configural
	498.61
	244
	< .001
	.018
	.987
	.978
	.032
	
	
	

	Metric
	548.22
	270
	< .001
	.018
	.986
	.979
	.037
	-.001
	.000
	.005

	Scalar
	1474.09
	296
	< .001
	.035
	.942
	.917
	.053
	-.044
	.017
	.016

	Partial scalar a
	617.04
	283
	< .001
	.019
	.984
	.976
	.038
	-.002
	.001
	.001


Note. RMSEA = root means square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis Index; SRMR = standardized root mean squared residual.
a Models with the same intercepts freed (item 3 in all waves). Item wording is available in Table 12S.
b Median split (ISEI-08 = 56).
c Due to convergence problems, additional constraints on residual correlations between repeated items were imposed. 
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Measurement Invariance of the Enjoyment Scale Across Time and Groups in NEPS-SC2
	Invariance test
	χ2
	df
	p
	RMSEA
	CFI
	TLI
	SRMR
	Δ CFI
	Δ RMSEA
	Δ SRMR

	Longitudinal
	

	Configural
	146.36
	105
	< .001
	.007
	.999
	.998
	.019
	
	
	

	Metric
	199.67
	117
	< .001
	.010
	.998
	.997
	.021
	-.001
	.003
	.002

	Scalar
	1252.49
	129
	< .001
	.034
	.978
	.964
	.033
	-.020
	.024
	.012

	Partial scalar
	527.91
	125
	< .001
	.021
	.992
	.987
	.025
	-.006
	.011
	.004

	Longitudinal & across gender

	Configural
	247.06
	210
	< .001
	.007
	.999
	.999
	.020
	
	
	

	Metric
	326.88
	236
	< .001
	.007
	.998
	.997
	.023
	-.001
	.000
	.003

	Scalar
	1415.37
	262
	< .001
	.035
	.977
	.963
	.035
	-.021
	.028
	.012

	Partial scalar a
	540.37
	252
	< .001
	.018
	.994
	.990
	.026
	-.004
	.011
	.003

	Longitudinal & across migration background

	Configural
	251.24
	210
	< .001
	.008
	.999
	.998
	.022
	
	
	

	Metric
	337.65
	236
	< .001
	.012
	.998
	.996
	.027
	-.001
	.004
	.005

	Scalar
	1332.73
	262
	< .001
	.037
	.977
	.963
	.039
	-.021
	.025
	.012

	Partial scalar a
	527.45
	252
	< .001
	.019
	.994
	.990
	.029
	-.004
	.007
	.002

	Longitudinal & across low- and high-SES groups b

	Configural
	270.69
	210
	< .001
	.009
	.999
	.997
	.021
	
	
	

	Metric
	340.52
	236
	< .001
	.012
	.998
	.996
	.024
	-.001
	.003
	.003

	Scalar
	1382.41
	262
	< .001
	.036
	.977
	.963
	.036
	-.021
	.024
	.012

	Partial scalar a
	553.18
	252
	< .001
	.019
	.994
	.990
	.028
	-.004
	.007
	.004


Note. RMSEA = root means square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis Index; SRMR = standardized root mean squared residual.
a Models with the same intercepts freed (item 2 in waves 6 and 10; item 4 in waves 5, 6, and 7). Item wording is available in Table 12S.
b Median split (ISEI-08 = 56). 
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Results of Curve-of-Factors Growth Curve Models for Enjoyment and Effort in NEPS-SC1 and NEPS-SC2
	Coefficient
	NEPS-SC1
	NEPS-SC2

	
	Enjoyment a
	Effort b
	Effort c
	Enjoyment d
	Effort e

	Slope loadings f
	
	
	
	
	

	Grade 1
	0
	0
	0
	
	

	Grade 2
	0.775 (0.047)
	0.484 (0.054)
	0.5
	
	

	Grade 3
	1
	1
	1
	0
	0

	Grade 4
	
	
	
	0.279 (0.027)
	0.266 (0.039)

	Grade 5
	
	
	
	-0.327 (0.061)
	0.340 (0.051)

	Grade 6
	
	
	
	0.109 (0.038)
	0.622 (0.052)

	Grade 7
	
	
	
	0.569 (0.033)
	0.795 (0.051)

	Grade 9.1
	
	
	
	0.987 (0.034)
	0.970 (0.034)

	Grade 9/10
	
	
	
	1
	1

	Latent means f
	
	
	
	
	

	Intercept
	3.544 (0.012)
	3.070 (0.012)
	3.071 (0.012)
	3.005 (0.012)
	3.363 (0.009)

	Slope
	-0.134 (0.014)
	-0.108 (0.012)
	-0.108 (0.012)
	-0.344 (0.017)
	-0.177 (0.011)

	Variances f
	
	
	
	
	

	Intercept
	0.224 (0.011)
	0.192 (0.013)
	0.194 (0.011)
	0.268 (0.008)
	0.107 (0.005)

	Slope
	0.193 (0.016)
	0.112 (0.015)
	0.115 (0.014)
	0.202 (0.024)
	0.144 (0.014)

	Corr. intercept & slope g
	-.469 (0.033)
	-.221 (0.066)
	-.234 (0.055)
	-.337 (0.033)
	-.319 (0.038)


Note. The models were estimated separately for every construct in each sample. Grade 9.1 = Grade 9, winter semester; Grade 9/10 = the end of Grade 9 and the winter semester of Grade 10. Standard errors are in parentheses. Coefficients without a standard error were fixed in the model. All coefficients with a standard error are statistically significant.
a Model fit: χ2 = 92.92 (23, 2161), p < .001, RMSEA = .038, CFI = .993, TLI = .989, SRMR = .043.
b Model fit: χ2 = 45.33 (25, 2161), p < .001, RMSEA = .019, CFI = .997, TLI = .996, SRMR = .021. 
c Linear trend; model fit: χ2 = 45.39 (24, 2161), p < .001, RMSEA = .019, CFI = .997, TLI = .996, SRMR = .021.
d Model fit: χ2 = 1126.96 (142, 7384), p < .001, RMSEA = .031, CFI = .990, TLI = .986, SRMR = .065.
e Model fit: χ2 = 610.37 (141, 7351), p < .001, RMSEA = .021, CFI = .982, TLI = .973, SRMR = .047.
f Unstandardized estimates. g Standardized estimates.
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Results of Conditional Dyadic Curve-of-Factor Growth Curve Models with Time-Invariant Covariates (Unstandardized)
	Coefficient
	NEPS-SC1
	NEPS-SC2

	
	Enjoyment
	Effort a
	Enjoyment
	Effort

	Slope loadings
	
	
	
	

	Grade 1
	0
	0
	
	

	Grade 2
	0.692 (0.059)***
	0.5
	
	

	Grade 3
	1
	1
	0
	0

	Grade 4
	
	
	0.278 (0.026)***
	0.205 (0.032)***

	Grade 5
	
	
	-0.214 (0.058)***
	0.322 (0.039)***

	Grade 6
	
	
	0.160 (0.037)***
	0.569 (0.039)***

	Grade 7
	
	
	0.582 (0.030)***
	0.712 (0.038)***

	Grade 9.1
	
	
	0.988 (0.031)***
	0.917 (0.031)***

	Grade 9/10
	
	
	1
	1

	Means
	
	
	
	

	Intercept
	3.468 (0.019)***
	2.968 (0.018) ***
	2.842 (0.013)***
	3.299 (0.012)***

	Slope
	-0.181 (0.022)***
	-0.130 (0.019)***
	-0.267 (0.017)***
	-0.305 (0.017)***

	Variances
	
	
	
	

	Intercept
	0.211 (0.028)***
	0.187 (0.012)***
	0.277 (0.010)***
	0.102 (0.005)***

	Slope
	0.195 (0.030)***
	0.110 (0.015)***
	0.226 (0.028)***
	0.149 (0.013)***

	Regression coeff. → intercept
	
	
	

	Female b
	0.116 (0.023)***
	0.191 (0.023)***
	0.292 (0.017)***
	0.102 (0.013)***

	Migration background c
	0.069 (0.026)**
	0.030 (0.028)
	0.147 (0.021)***
	0.067 (0.016)***

	SES
	0.011 (0.001)*
	0.000 (0.001)
	0.001 (0.000)***
	0.001 (0.000)***

	Regression coeff. → slope
	
	
	
	

	Female b
	0.082 (0.023)**
	0.030 (0.023)
	-0.146 (0.028)***
	0.187 (0.020)***

	Migration backgroundc
	0.016 (0.030)
	0.023 (0.030)
	-0.077 (0.029)**
	0.033 (0.027)

	SES
	0.000 (0.001)
	0.001 (0.001)
	0.001 (0.001)
	-0.002 (0.001)***

	R2
	
	
	
	

	Intercept
	.022 (0.008)***
	.050 (0.012)***
	.090 (0.009)***
	.036 (0.007)***

	 Slope
	.009 (0.006)
	.004 (0.005)
	.030 (0.008)***
	.078 (0.014)***


Note. NEPS-SC1 model fit: χ2 = 824.4 (df = 163), p < .001, RMSEA = .043, CFI = .959, TLI = .947, SRMR = .059; NEPS-SC2 model fit: χ2 = 4061.0 (df = 827), p < .001, RMSEA = .023, CFI = .965, TLI = .958, SRMR = .055. SES = socio-economic status; Grade 9.1 = Grade 9, winter semester; Grade 9/10 = end of Grade 9 and the winter semester of Grade 10. All coefficients are unstandardized except for R2. Standard errors are in parentheses. Parameters without a standard error were fixed in the model. SES was centered.
a Linear model. Factor loadings were fixed to 0, 0.5, and 1 instead of 0, 1, and 2 to allow a linear trend and retain the interpretation of the loadings as a proportion of change.
b Reference group: male. c Reference group: no migration background.
* p ≤  .05. ** p ≤  .01. *** p ≤  .001.
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Model-Derived Means of Enjoyment and Effort in NEPS-SC1 and NEPS-SC2 by Gender
	Measurement occasion
	Enjoyment
	Effort

	
	Female
	Male
	Female
	Male

	NEPS-SC1
	
	
	
	

	Grade 1
	3.584 (0.016)
	3.468 (0.019)
	3.159 (0.017)
	2.968 (0.018)

	Grade 2
	3.515 (0.015)
	3.343 (0.018)
	3.109 (0.016)
	2.903 (0.016)

	Grade 3
	3.485 (0.018)
	3.287 (0.021)
	3.059 (0.018)
	2.838 (0.019)

	NEPS-SC2
	
	
	
	

	Grade 3
	3.134 (0.016)
	2.842 (0.013)
	3.402 (0.009)
	3.299 (0.012)

	Grade 4
	3.019 (0.013)
	2.767 (0.012)
	3.377 (0.008)
	3.237 (0.010)

	Grade 5
	3.223 (0.020)
	2.899 (0.015)
	3.363 (0.008)
	3.201 (0.010)

	Grade 6
	3.068 (0.014)
	2.799 (0.013)
	3.334 (0.008)
	3.126 (0.010)

	Grade 7
	2.893 (0.013)
	2.686 (0.013)
	3.317 (0.009)
	3.082 (0.011)

	Grade 9.1
	2.725 (0.018)
	2.577 (0.017)
	3.293 (0.011)
	3.019 (0.013)

	Grade 9/10
	2.720 (0.018)
	2.574 (0.017)
	3.283 (0.011)
	2.994 (0.014)


Note. Grade 9.1 = Grade 9, winter semester; Grade 9/10 = end of Grade 9 and the winter semester of Grade 10. Standard errors are in parentheses.
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Model-Derived Means of Enjoyment and Effort in NEPS-SC1 and NEPS-SC2 by Migration Background
	Measurement occasion
	Enjoyment
	Effort

	
	Migration background 
	No migration background
	Migration background 
	No migration background

	NEPS-SC1
	
	
	
	

	Grade 1
	3.536 (0.026)
	3.468 (0.019)
	2.998 (0.028)
	2.968 (0.018)

	Grade 2
	3.422 (0.024)
	3.343 (0.018)
	2.944 (0.024)
	2.903 (0.016)

	Grade 3
	3.372 (0.029)
	3.287 (0.021)
	2.891 (0.029)
	2.838 (0.019)

	NEPS-SC2
	
	
	
	

	Grade 3
	2.988 (0.022)
	2.842 (0.013)
	3.367 (0.016)
	3.299 (0.012)

	Grade 4
	2.892 (0.019)
	2.767 (0.012)
	3.311 (0.014)
	3.237 (0.010)

	Grade 5
	3.062 (0.025)
	2.899 (0.015)
	3.279 (0.013)
	3.201 (0.010)

	Grade 6
	2.933 (0.020)
	2.799 (0.013)
	3.212 (0.014)
	3.126 (0.010)

	Grade 7
	2.788 (0.021)
	2.686 (0.013)
	3.173 (0.016)
	3.082 (0.011)

	Grade 9.1
	2.648 (0.027)
	2.577 (0.017)
	3.117 (0.019)
	3.019 (0.013)

	Grade 9/10
	2.643 (0.027)
	2.574 (0.017)
	3.095 (0.021)
	2.994 (0.014)


Note. Grade 9.1 = Grade 9, winter semester; Grade 9/10 = end of Grade 9 and the winter semester of Grade 10.  Standard errors are in parentheses.
[bookmark: _Toc191299950]Table 11S
Model-Derived Means of Enjoyment and Effort in NEPS-SC1 and NEPS-SC2 by SES
	Measurement occasion
	Enjoyment
	Effort

	
	Low SES
	High SES
	Low SES
	High SES

	NEPS-SC1
	
	
	
	

	Grade 1
	3.445 (0.023)
	3.490 (0.021)
	2.962 (0.023)
	2.974 (0.020)

	Grade 2
	3.321 (0.021)
	3.364 (0.020)
	2.892 (0.020)
	2.914 (0.018)

	Grade 3
	3.266 (0.025)
	3.307 (0.023)
	2.822 (0.024)
	2.854 (0.022)

	NEPS-SC2
	
	
	
	

	Grade 3
	2.816 (0.016)
	2.868 (0.015)
	3.277 (0.014)
	3.323 (0.014)

	Grade 4
	2.737 (0.015)
	2.798 (0.014)
	3.223 (0.011)
	3.251 (0.012)

	Grade 5
	2.876 (0.019)
	2.922 (0.017)
	3.193 (0.011)
	3.209 (0.011)

	Grade 6
	2.771 (0.015)
	2.828 (0.014)
	3.129 (0.011)
	3.123 (0.011)

	Grade 7
	2.651 (0.016)
	2.722 (0.014)
	3.091 (0.012)
	3.072 (0.012)

	Grade 9.1
	2.537 (0.022)
	2.619 (0.018)
	3.038 (0.015)
	3.000 (0.015)

	Grade 9.2
	2.533 (0.022)
	2.616 (0.018)
	3.017 (0.016)
	2.971 (0.016)


Note. Low SES = 20th percentile of ISEI-08. High SES = 80th percentile of ISEI-08, Grade 9.1 = Grade 9, winter semester; Grade 9/10 = end of Grade 9 and the winter semester of Grade 10.  Standard errors are in parentheses.


[bookmark: _Toc191299951]Item Information
[bookmark: _Toc191299952]Table 12S 
Item Wording in the Scales on Enjoyment and Effort in NEPS-SC1 and NEPS-SC2
	
	NEPS-SC1
	NEPS-SC2

	Enjoyment

	1
	<target child's name> likes attending school.
	I like attending school.

	2
	For <target child's name> school is fun.
	School is fun.

	3
	<target child's name> really enjoys learning at school.
	I really enjoy learning at school.

	Effort

	1
	<target child's name> handles his/her working materials carefully.
	I handle my working materials carefully.

	2
	<target child's name> completes all his/her tasks with great care.
	I complete all tasks with great care.

	3
	<target child's name> gives up quickly when something is difficult. a
	I give up quickly when something is difficult. a

	4
	<target child's name> tries hard, even when tasks are difficult.
	I try hard, even when tasks are difficult.


Note. 
a Excluded item.


[bookmark: _Toc191299953]Table 13S 
Model Fit and Reliability of the Effort Scale in NEPS-SC1 and NEPS-SC2 Before and After Excluding Item 3
	Model
	RMSEA
	CFI
	TLI
	SRMR
	df
	χ2
	N par.
	AIC
	BIC
	Adj. BIC
	Cronbach’s α (range)

	NEPS-SC2, 4 items a
	.037
	.907
	.860
	.064
	251
	2836.4
	183
	240878.0
	242141.2
	241559.7
	.457 -.661

	NEPS- SC2, 3 items a
	.016
	.990
	.981
	.029
	111
	331.1
	141
	168833.9 
	169807.2
	169359.1
	.601 - .682

	NEPS- SC1 4 items b
	.082
	.873
	.796
	.080
	41
	1449.2
	49
	91108.7
	91428.5
	91272.8
	.710 -.746

	NEPS- SC1, 3 items b
	.008
	1.00
	.999
	.009
	17
	19.43
	37
	31274.2
	31484.3
	31366.8
	.682 - .720


Note. RMSEA = root means square error of approximation; CFI = comparative fit index; TLI = Tucker-Lewis Index; SRMR = standardized root mean squared residual, N par. = number of parameters, AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion Adj. BIC = sample-size adjusted BIC. Item wording is available in Table 12S.
a Seven waves, configural model.
b Three waves, configural model.






[bookmark: _Toc191299954]Analysis Code
[bookmark: _Toc191299955]Analysis Code for Conditional Parallel Curve-Of-Factor Model in NEPS-SC1
(parts of code omitted for brevity)

USEVARIABLES ARE
! Learning enjoyment (each wave in a separate line)
            pb000308 pb000708 pb001308 
            pb000309 pb000709 pb001309
            pc00030 pc00070 pc00130
! Learning effort (each wave in a separate line)
            pb000208 pb000608 pb001008 
            pb000209 pb000609 pb001009
            pc00020 pc00060 pc00100
! Covariates (HISEI-08, migration background, gender)
	   lhisei08 lang gender;

! Missing data correlates
 AUXILIARY = (M)
              man5_sc1
              scn6_sc1
              man7_sc1
              von8_sc3 scn8_sc1
              p7319151 p7319153 p7319154 p7319155
              books2 books3 books4 books5 books6
              LCASMINY;
  
ANALYSIS:
      ESTIMATOR IS mlr;
      PROCESSORS = 4;

DEFINE:
  center lhisei08 (grandmean);

MODEL:
! CURVE-OF-FACTOR MODEL FOR LEARNING EFFORT
 !Factor loadings
  eff8  by pb000308* pb000708 pb001308 (l1 l2 l3);
  eff9  by pb000309* pb000709 pb001309 (l1 l2 l3);
  eff10 by pc00030*  pc00070  pc00130  (l1 l2 l3);

 !Item intercepts
  [pb000308* pb000309* pc00030*] (t1);
  [pb000708 pb000709 pc00070] (t2);
  [pb001308] (t3); 
  [pb001309 pc00130] (t4);

  i_ef s_ef | eff8@0
              eff9@0.5
              eff10@1;

  i_ef with s_ef;
  [i_ef*]; [s_ef*];
  i_ef; s_ef;
  eff10@0; 

!Residual covariances / correlations for repeated items
  pb000308 with pb000309; pb000308 with pc00030; pb000309 with pc00030;
  pb000708 with pb000709; pb000708 with pc00070; pb000709 with pc00070;
  pb001308 with pb001309; pb001308 with pc00130; pb001309 with pc00130;

! CURVE-OF-FACTOR MODEL FOR LEARNING ENJOYMENT
  !Factor loadings
    enj8 by pb000208* pb000608 pb001008 (L4 L5 L6);
    enj9 by pb000209* pb000609 pb001009 (L4 L5 L6);
    enj10 by pc00020* pc00060 pc00100 (L4 L5 L6);

  !Item intercepts
  [pb000208* pb000209* pc00020*] (t5);
  [pb000608 pb000609 pc00060] (t6);
  [pb001008] (t7);
  [pb001009 pc00100] (t8);

  i_en s_en | enj8@0
              enj9*
              enj10@1;

  i_en with s_en;
  [i_en*]; [s_en*];
  i_en*; s_en*;

 !Residual covariances / correlations for repeated items
  pb000208 pb000209 pc00020 with pb000208 pb000209 pc00020;
  pb000608 pb000609 pc00060 with pb000608 pb000609 pc00060;
  pb001008 pb001009 pc00100 with pb001008 pb001009 pc00100;

!Covariances / correlations between residual variances of latent variables in the same wave
  enj9  with eff9;
  enj10 with eff10@0;
  enj8  with eff8;

!Covariates
  i_en s_en i_ef s_ef on gender lang lhisei08;
  gender lang lhisei08 with gender lang lhisei08;

MODEL CONSTRAINT:
      L1 = 3 - L2 - L3;
      T1 = 0 - T2 - T3;
      L4 = 3 - L5 - L6;
      T5 = 0 - T6 - T7;

OUTPUT: sampstat standardized tech4;
PLOT: type is plot3; series=eff8-eff10 (s_ef); series=enj8-enj10 (s_en);



[bookmark: _Toc191299956]Analysis Code for Conditional Parallel Curve-Of-Factor Model in NEPS-SC2
(parts of code omitted for brevity)

USEVARIABLES ARE
! Learning enjoyment (each wave in a separate line)
              t000205 t000605 t001005 
              t000206 t000606 t001006
              t000207 t000607 t001007
              t000208 t000608 t001008
              t000209 t000609 t001009
              t0002010 t0006010 t0010010
              t0002011 t0006011 t0010011
! Learning effort (each wave in a separate line)
              t000305 t000705 t001305 
              t000306 t000706 t001306 
              t000307 t000707 t001307  
              t000308 t000708 t001308  
              t000309 t000709  t001309  
              t0003010 t0007010  t0013010 
              t0003011 t0007011  t0013011 
! Covariates (HISEI-08, migration background, gender)
            LHISEI08 lang gender;
 
! missing data correlates
AUXILIARY = (M)         
              vog1_sc1 grg1_sc1 mag1_sc1 scg1_sc1
              mag2_sc1
              vog3_sc1 scg3_sc1
              mag4_sc1 reg4_sc1
              reg7_sc1 mag7_sc1 scg7_sc1
              gpa_p5 gpa_p6 gpa_p7 gpa_p9
              book2 book3 book4 book5 book6;
DEFINE:
  center LHISEI08 (grandmean);

ANALYSIS:
      ESTIMATOR IS mlr;
      PROCESSORS = 4;

MODEL:
! CURVE-OF-FACTOR MODEL FOR LEARNING ENJOYMENT
  !Factor loadings
    enj5 by t000205* t000605 t001005 (L1 L2 L3);
    enj6 by t000206* t000606 t001006 (L1 L2 L3);
    enj7 by t000207* t000607 t001007 (L1 L2 L3);
    enj8 by t000208* t000608 t001008 (L1 L2 L3);
    enj9 by t000209* t000609 t001009 (L1 L2 L3);
    enj10 by t0002010* t0006010 t0010010 (L1 L2 L3);
    enj11 by t0002011* t0006011 t0010011 (L1 L2 L3);

  !Item intercepts
   [t000205* t000206* t000207* t000208* t000209* t0002010* t0002011*] (t1);
   [t000605* t000607 t000608 t000609 t0006011](t2);
   [t000606* t0006010] (t3 t4);
   [t001008* t001009 t0010010 t0010011] (t5);
   [t001005 t001006 t001007] (t6 t7 t8);

  i_en s_en | enj5@0
        enj6* (en6)
        enj7* (en7)
        enj8* (en8)
        enj9* (en9)
        enj10* (en10)
        enj11@1 (en11);
  i_en with s_en ;
  [i_en*]; [s_en*];
  i_en*; s_en*;

  !Residual covariances / correlations for repeated items
    t000205 t000206 t000207 t000208 t000209 t0002010 t0002011 with
            t000205 t000206 t000207 t000208 t000209 t0002010 t0002011;
    t000605 t000606 t000607 t000608 t000609 t0006010 t0006011 with
            t000605 t000606 t000607 t000608 t000609 t0006010 t0006011;
    t001005 t001006 t001007 t001008 t001009 t0010010 t0010011 with
            t001005 t001006 t001007 t001008 t001009 t0010010 t0010011;

 ! CURVE-OF-FACTOR MODEL FOR LEARNING EFFORT
  !Factor loadings
    eff5 by t000305* t000705 t001305 (LL1 LL2 LL3);
    eff6 by t000306* t000706 t001306 (LL1 LL2 LL3);
    eff7 by t000307* t000707  t001307 (LL1 LL2 LL3);
    eff8 by t000308* t000708  t001308 (LL1 LL2 LL3);
    eff9 by t000309* t000709 t001309 (LL1 LL2 LL3);
    eff10 by t0003010* t0007010  t0013010 (LL1 LL2 LL3);
    eff11 by t0003011* t0007011  t0013011 (LL1 LL2 LL3);

  !Item intercepts
  [t000305* t000306* t000307* t000308* t000309* t0003010* t0003011*] (TT1);
  [t000705 t000706 t000707 t000708 t000709 t0007010 t0007011] (TT2);
  [t001305 t001306 t001307 t001308 t001309 t0013010 t0013011] (TT5-TT11);

  i_ef s_ef | eff5@0
        eff6* 
        eff7* 
        eff8* 
        eff9* 
        eff10* 
        eff11@1;
  i_ef with s_ef;
  [i_ef*]; [s_ef*]; 
  i_ef*; s_ef*;

 !Residual covariances / correlations for repreated items ! 
  t000305 t000306 t000307 t000308 t000309 t0003010 t0003011 with
       t000305 t000306 t000307 t000308 t000309 t0003010 t0003011;
   t000705 t000706 t000707 t000708 t000709 t0007010 t0007011 with
       t000705 t000706 t000707 t000708 t000709 t0007010 t0007011;
  t001305 t001306 t001307 t001308 t001309 t0013010 t0013011 with
     t001305 t001306 t001307 t001308 t001309 t0013010 t0013011;

!Covariances / correlations between residual variances of latent variables in the same wave

enj5 enj6 enj7 enj8 enj9 enj10 enj11 pwith eff5 eff6 eff7 eff8 eff9 eff10 eff11;

!Covariates
i_ef i_en s_ef s_en on LHISEI08 lang gender;
LHISEI08 lang gender with LHISEI08 lang gender;

MODEL CONSTRAINT:
  L1 = 3 - L2 - L3;
  T1 = 0 - T2 - T6;
  LL1 = 3 - LL2 - LL3;
  TT1 = 0 - TT2 - TT5;

OUTPUT: sampstat standardized tech4;
PLOT: type is plot3; series=enj5-enj11 (s_en); series=enj5-enj11 (s_ef);

