Supplement A: Items of latent variables and factor loadings 
Table A1: Items factor loadings
	Variable
	Factor loadings
	Item

	Curiosity
	.69
	I actively seek as much information as I can in new situations.

	
	.73
	I am at my best when doing something that is 
complex or challenging.

	
	.83
	I view challenging situations as an opportunity 
to grow and learn.

	
	.76
	I am always looking for experiences that challenge 
how I think about myself and the world.

	Persistence
	.44
	Setbacks don't discourage me

	
	.74
	I am a hard worker

	
	.64
	I finish whatever I begin



Supplement B: Model indexes of linear, quadratic and cubic models 
Table B1: AIC and BIC of linear, quadratic and cubic models
	
	Mathematics
	Science

	
	AIC
	BIC
	adjust-BIC
	AIC
	BIC
	adjust-BIC

	
	Overall

	Linear
	46564.58
	46750.47
	46651.97
	45695.12
	45880.51
	45782.01

	Quadratic
	46565.43
	46769.32
	46661.29
	45527.80
	45731.13
	45623.10

	Cubic
	46560.21
	46788.09
	46667.35
	45550.86
	45778.11
	45657.37

	
	6-9 Grades

	Linear
	25301.50 
	25472.29 
	25373.80 
	25284.89 
	25455.70 
	25357.21 

	Quadratic
	25194.07 
	25381.39 
	25273.37 
	25166.29 
	25353.62 
	25245.61 

	Cubic
	25205.54 
	25414.90 
	25294.17 
	25167.28 
	25376.65 
	25255.93 

	
	10-12 Grades

	Linear
	21156.90 
	21313.27 
	21214.80 
	20270.36 
	20425.37 
	20326.91 

	Quadratic
	21157.41 
	21328.91 
	21220.92 
	20230.10 
	20400.11 
	20292.12 

	Cubic
	21164.14 
	21355.81 
	21235.11 
	20241.68 
	20431.69 
	20311.00 





Supplement C: Missing data patterns at the item level
Table C1: Missing data patterns at the item level
	Item
	Number of missing
	Rate of missing

	Gender
	0
	0.00

	Grade
	5
	0.12

	Race
	0
	0.00

	Curiosity 1
	2216
	52.77

	Curiosity 2
	2216
	52.77

	Curiosity 3
	2216
	52.77

	Curiosity 4
	2216
	52.77

	Persistence 1
	2104
	50.11

	Persistence 2
	2104
	50.11

	Persistence 3
	2104
	50.11

	Science (T2)
	885
	21.08

	Science (T1)
	905
	21.55

	Math (T2)
	779
	18.55

	Math (T1)
	904
	21.53



Supplement D: Sensitivity test
To conduct a sensitivity test, we excluded the participants only participating in the first-wave survey, remaining 3,433 participants. All models show the similar results as the main results in Table 3-6 with good model fits.
Table D1: AIC and BIC of linear, quadratic and cubic models
	
	Mathematics
	Science

	
	AIC
	BIC
	adjust-BIC
	AIC
	BIC
	adjust-BIC

	
	Overall

	Linear
	44711.87 
	44896.56 
	44798.07 
	43842.53 
	44026.70 
	43928.20 

	Quadratic
	44712.93 
	44915.49 
	44807.46 
	43662.33 
	43864.32 
	43756.30 

	Cubic
	44708.49 
	44934.88 
	44814.15 
	44347.78 
	44567.60 
	44450.04 

	
	6-9 Grades

	Linear
	23687.29 
	23856.35 
	23757.87 
	23670.80 
	23839.87 
	23741.39 

	Quadratic
	23572.74 
	23758.16 
	23650.15 
	23545.58 
	23731.02 
	23623.00 

	Cubic
	23873.43 
	24075.21 
	23957.66 
	23545.22 
	23752.48 
	23631.76 

	
	10-12 Grades

	Linear
	20933.07 
	21089.06 
	20990.59 
	20046.34 
	20200.95 
	20102.49 

	Quadratic
	20933.66 
	21104.74 
	20996.74 
	20002.35 
	20171.93 
	20063.94 

	Cubic
	20940.37 
	21131.57 
	21010.88 
	20013.46 
	20202.99 
	20082.29 



Table D2: Basic model of curiosity and persistence effects on STEM achievement 
(Overall; N = 3,433)
	
	Mathematics (T2)
	Science (T2)

	
	B
	SE
	sig
	B
	SE
	sig

	Sex
	1.32*** 
	0.34 
	<.001 
	2.25*** 
	0.52 
	<.001 

	Grade
	-0.60* 
	0.25 
	.015 
	-0.72 
	0.46 
	.117 

	Economic disadvantage
	-3.98*** 
	0.83 
	<.001 
	-3.35*** 
	0.82 
	<.001 

	Race
	2.15** 
	0.62 
	.001 
	2.36** 
	0.85 
	.005 

	Mathematics / Science 
achievement (T1)
	0.55*** 
	0.05 
	<.001 
	0.54*** 
	0.03 
	<.001 

	Curiosity T1
	0.34 
	0.54 
	.532 
	0.09 
	0.43 
	.835 

	Persistence T1
	1.55* 
	0.65 
	.018 
	1.56** 
	0.50 
	.002 


*p < .05; **p < .01; ***p < .001
Note: in Mathematics Model: CFI = .99; TLI = .99; RMSEA = .05; SRMR = .07; in Science Model: CFI = 1.00; TLI = 1.00; RMSEA = .05; SRMR = .07

Table D3: Response surface analysis of curiosity and persistence effects on science achievement (Overall; N = 3,433)
	
	B
	SE
	sig

	Sex
	1.65** 
	0.50 
	.001 

	Grade
	-0.55 
	0.41 
	.186 

	Economic disadvantage
	-2.33* 
	1.10 
	.034 

	Race
	1.62 
	0.85 
	.055 

	Science achievement (T1)
	0.50*** 
	0.02 
	<.001 

	Curiosity T1 (b1)
	-3.71 
	2.16 
	.086 

	Persistence T1 (b2)
	5.41* 
	2.43 
	.026 

	Curiosity² (b3)
	-8.06* 
	3.22 
	.012 

	Curiosity × Persistence (b4)
	23.43*** 
	5.99 
	<.001 

	Persistence² (b5)
	-15.80*** 
	2.71 
	<.001 

	
	
	
	

	a1 (b1 + b2)
	1.70*** 
	0.39 
	<.001 

	a2 (b3 + b4 + b5)
	-0.43 
	0.36 
	.226 

	a3 (b1 - b2)
	-9.11* 
	4.59 
	.047 

	a4 (b3 - b4 + b5)
	-47.29*** 
	11.87 
	<.001 

	p10
	0.17** 
	0.06 
	.004 

	p11
	0.72*** 
	0.08 
	<.001 


*p < .05; **p < .01; ***p < .001
Note: RSA in mathematics achievement was not analyzed, since it showed a weaker model fit than the basic model (see Supplement C1). This result represents that the RSA results are less valid to illustrate the associations than the results in the linear model (shown in Supplement C2), and thus, the related RSA analysis is less meaningful.


Table D4: Basic model of curiosity and persistence effects on STEM achievement (Different age groups)
	
	6-9 Grades (N = 2,177)
	10-12 Grades (N = 1,251)

	
	Mathematics (T2)
	Science (T2)
	Mathematics (T2)
	Science (T2)

	
	β
	SE
	sig
	β
	SE
	sig
	β
	SE
	sig
	β
	SE
	sig

	Sex
	0.68 
	0.46 
	.144 
	2.05***  
	0.44 
	<.001 
	2.38***  
	0.34 
	<.001 
	2.70* 
	1.25 
	0.031 

	Grade
	-0.60 
	0.84 
	.470 
	-1.81* 
	0.79 
	.022 
	0.01 
	1.10 
	.992 
	0.33 
	1.43 
	0.816 

	Economic disadvantage
	-4.55*** 
	1.26 
	<.001 
	-2.70** 
	0.99 
	.007 
	-3.36** 
	1.02 
	.001 
	-5.23***  
	0.64 
	<.001 

	Race
	2.31** 
	1.11 
	.038 
	2.07** 
	0.98 
	.036 
	2.00 
	1.31 
	.126 
	3.48***  
	0.91 
	<.001 

	Mathematics / Science 
achievement (T1)
	0.62***  
	0.06 
	<.001 
	0.59***  
	0.06 
	<.001 
	0.44***  
	0.03 
	<.001 
	0.45***  
	0.03 
	<.001 

	Curiosity T1
	-0.28 
	0.59 
	.640 
	0.23 
	0.66 
	.731 
	0.90 
	1.11 
	.418 
	-0.49 
	0.42 
	0.243 

	Persistence T1
	2.12*** 
	0.69 
	.002 
	1.87* 
	0.75 
	.012 
	1.13 
	0.95 
	.232 
	1.66** 
	0.53 
	0.002 


*p < .05; **p < .01; ***p < .001
Note: in Mathematics Model (6-9 grades): CFI = .93; TLI = .90; RMSEA = .05; SRMR = .08; in Science Model (6-9 grades): CFI = .96; TLI = .95; RMSEA = .04; SRMR = .07; in Mathematics Model (10-12 grades): CFI = .99; TLI = .98; RMSEA = .05; SRMR = .05; in Science Model (10-12 grades): CFI = .95; TLI = .94; RMSEA = .05; SRMR = .06

Table D5: Response surface analysis of curiosity and persistence effects on STEM achievement (Different age groups)
	
	6-9th Grades (N = 2,770)
	10-12th Grades (N = 1,424)

	
	Mathematics
	Science
	Science

	
	B
	SE
	sig
	B
	SE
	sig
	B
	SE
	sig

	Sex
	0.48 
	0.40 
	.232 
	1.51* 
	0.60 
	.011 
	1.98 
	1.02 
	.053 

	Grade
	-0.22 
	0.93 
	.810 
	-1.55 
	0.83 
	.061 
	0.04 
	1.16 
	.975 

	Economic disadvantage
	-3.05 
	1.70 
	.073 
	-1.81 
	1.24 
	.143 
	-4.10*** 
	0.67 
	<.001 

	Race
	1.65 
	1.33 
	.216 
	1.25 
	1.01 
	.215 
	2.70* 
	1.05 
	.010 

	Mathematics / Science
achievement (T1)
	0.58*** 
	0.06 
	<.001 
	0.54*** 
	0.04 
	<.001 
	0.44*** 
	0.01 
	<.001 

	Curiosity T1 (b1)
	-3.83 
	2.19 
	.081 
	-2.91 
	1.97 
	.139 
	-3.39 
	3.27 
	.299 

	Persistence T1 (b2)
	5.59* 
	2.56 
	.029 
	4.80* 
	2.42 
	.047 
	4.86 
	4.09 
	.235 

	Curiosity² (b3)
	-11.23*** 
	1.14 
	<.001 
	-7.82*** 
	2.01 
	<.001 
	-7.38 
	5.12 
	.150 

	Curiosity × Persistence (b4)
	29.47*** 
	0.96 
	<.001 
	21.74*** 
	4.45 
	<.001 
	22.74 
	13.33 
	.088 

	Persistence² (b5)
	-18.81*** 
	1.14 
	<.001 
	-14.77*** 
	2.52 
	<.001 
	-15.65 
	8.70 
	.072 

	
	
	
	
	
	
	
	
	
	

	a1 (b1 + b2)
	1.77** 
	0.56 
	.002 
	1.89** 
	0.55 
	.001 
	1.47 
	0.83 
	.079 

	a2 (b3 + b4 + b5)
	-0.57** 
	0.20 
	.005 
	-0.85* 
	0.34 
	.013 
	-0.29 
	0.56 
	.611 

	a3 (b1 - b2)
	-9.42* 
	4.74 
	.047 
	-7.71 
	4.38 
	.078 
	-8.24 
	7.35 
	.262 

	a4 (b3 - b4 + b5)
	-59.51*** 
	1.90 
	<.001 
	-44.33*** 
	8.87 
	<.001 
	-45.77 
	27.13 
	.092 

	p10
	0.14 
	0.07 
	.055 
	0.15* 
	0.07 
	.029 
	0.15 
	0.21 
	.465 

	p11
	0.78*** 
	0.05 
	<.001 
	0.73*** 
	0.04 
	<.001 
	0.70*** 
	0.05 
	<.001 


*p < .05; **p < .01; ***p < .001
Note: RSA in mathematics achievement in 10-12th grades was not analyzed, since it showed a weaker model fit than the basic model (see Supplement C1). This result represents that the RSA results are less valid to illustrate the associations than the results in the linear model (shown in Supplement C4), and thus, further RSA analysis is less meaningful.

Supplement E: The prospective effects of curiosity before accounting for persistence
[bookmark: _GoBack]Table E1: The prospective effects of curiosity before accounting for persistence
	
	Mathematics (T2)
	Science (T2)

	
	B
	SE
	sig
	B
	SE
	sig

	Sex
	1.39*** 
	0.35 
	<.001 
	2.31*** 
	0.53 
	<.001 

	Grade
	-0.63** 
	0.24 
	.008 
	-0.75 
	0.46 
	.102 

	Economic disadvantage
	-4.02*** 
	0.82 
	<.001 
	-3.40*** 
	0.82 
	<.001 

	Race
	2.16*** 
	0.62 
	<.001 
	2.37** 
	0.85 
	.005 

	Mathematics / Science achievement (T1)
	0.55*** 
	0.05 
	<.001 
	0.54*** 
	0.03 
	<.001 

	Curiosity T1
	1.44*** 
	0.24 
	<.001 
	1.25*** 
	0.30 
	<.001 


*p < .05; **p < .01; ***p < .001
CFI = .96, TLI = .94, RMSEA = .05, SRMR = .07 in mathematics model; 
CFI = .96, TLI = .95, RMSEA = .05, SRMR = .07 in science model

Supplement F: Moderated regression for mathematics models
Table F1: Moderated regression for mathematics models (In general and 10-12 grades)
	
	General (N = 4,199)
	10-12 Grades (N = 1,424)

	
	 β
	SE
	sig
	 β
	SE
	sig

	Sex
	1.27*** 
	0.34 
	<.001 
	2.34*** 
	0.32 
	<.001 

	Grade
	-0.60* 
	0.24 
	0.014 
	0.01 
	1.10 
	0.994 

	Economic disadvantage
	-3.95*** 
	0.82 
	<.001 
	-3.33** 
	0.99 
	0.001 

	Race
	2.14** 
	0.63 
	0.001 
	2.01 
	1.32 
	0.129 

	Mathematics achievement (T1)
	0.55*** 
	0.05 
	<.001 
	0.44*** 
	0.03 
	<.001 

	Curiosity T1
	0.39 
	0.46 
	0.394 
	0.89 
	1.05 
	0.396 

	Persistence T1
	1.49* 
	0.59 
	0.012 
	1.12 
	0.92 
	0.220 

	Curiosity × Persistence
	-0.42 
	0.29 
	0.145 
	-0.19 
	0.22 
	0.399 

	AIC
	46562.50 
	
	
	21158.43 
	
	

	BIC
	46754.40 
	
	
	21319.84 
	
	

	adjust-BIC
	46652.72 
	
	
	21218.19 
	
	


*p < .05; **p < .01; ***p < .001

Supplement G: Robustness check of age group division
Table G1: Basic Model of Curiosity and Persistence Effects on STEM Achievement
	
	6-8th Grades (N = 2172)

	
	Mathematics
	Science

	
	B
	SE
	sig
	B
	SE
	sig

	Sex
	0.77 
	0.57 
	.176 
	2.05*** 
	0.51 
	<.001 

	Grade
	-1.61 
	1.12 
	.149 
	-0.59 
	1.29 
	.647 

	Economic disadvantage
	-3.28** 
	1.15 
	.004 
	-1.67 
	1.08 
	.120 

	Race
	1.65 
	1.03 
	.110 
	2.54 
	1.39 
	.067 

	Mathematics / Science
achievement (T1)
	0.68*** 
	0.08 
	<.001 
	0.55*** 
	0.05 
	<.001 

	Curiosity T1
	-0.37 
	0.72 
	.606 
	-0.84 
	0.86 
	.328 

	Persistence T1
	3.04*** 
	0.79 
	<.001 
	2.66* 
	1.16 
	.022 


*p < .05; **p < .01; ***p < .001
Note: Older cohort (10-12 grades) were the same as the main analysis (Table 5-6)

Table E2: Response Surface Analysis of Curiosity and Persistence Effects on STEM Achievement (Age Differences)
	
	6-8th Grades (N = 2172)

	
	Mathematics
	Science

	
	B
	SE
	sig
	B
	SE
	sig

	Sex
	0.44 
	0.40 
	0.282 
	1.46 
	0.74 
	0.047 

	Grade
	-1.16 
	1.29 
	0.368 
	-0.53 
	1.28 
	0.680 

	Economic disadvantage
	-2.03 
	1.51 
	0.177 
	-0.59 
	1.30 
	0.650 

	Race
	0.84 
	1.39 
	0.545 
	1.38 
	1.45 
	0.341 

	Mathematics / Science
achievement (T1)
	0.66*** 
	0.06 
	<.001 
	0.49 
	0.05 
	<.001 

	Curiosity T1 (b1)
	-2.93 
	1.85 
	0.114 
	-3.83*** 
	0.95 
	<.001 

	Persistence T1 (b2)
	5.63* 
	2.23 
	0.012 
	5.16*** 
	1.19 
	<.001 

	Curiosity² (b3)
	-5.90 
	3.75 
	0.115 
	-7.63** 
	2.23 
	0.001 

	Curiosity × Persistence (b4)
	17.52* 
	7.68 
	0.022 
	20.08*** 
	4.16 
	<.001 

	Persistence² (b5)
	-12.28** 
	4.12 
	0.003 
	-12.03*** 
	2.01 
	<.001 

	
	
	
	
	
	
	

	a1 (b1 + b2)
	2.70*** 
	0.70 
	<.001 
	1.33*** 
	0.40 
	0.001 

	a2 (b3 + b4 + b5)
	-0.66 
	0.43 
	0.120 
	0.42*** 
	0.11 
	<.001 

	a3 (b1 - b2)
	-8.55* 
	4.04 
	0.034 
	-8.99*** 
	2.11 
	<.001 

	a4 (b3 - b4 + b5)
	-35.70* 
	15.20 
	0.019 
	-39.73*** 
	8.36 
	<.001 

	p10
	0.21*** 
	0.04 
	<.001 
	0.21** 
	0.07 
	0.004 

	p11
	0.70*** 
	0.13 
	<.001 
	0.81*** 
	0.05 
	<.001 


*p < 0.05; **p < 0.01; ***p < 0.001
Note: Older cohort (10-12 grades) were the same as the main analysis (Table 5-6)



