SUPPLEMENTARY MATERIAL

	Table A.1
Results of the preliminary confirmatory factor analyses on grit, positive youth development, and school engagement (n = 2,283)

	Model
	SB χ2 (df)
	p
	CFI
	TLI
	RMSEA
	90% CI
	SRMR
	AIC
	BIC

	Grit

	Three-factor Model
	174.900 (32)
	< .001
	.970
	.958
	.044
	.039, .049
	.038
	59221.814
	59411.011

	Positive Youth development

	Five-factor Model
	624.947 (109)
	< .001
	.917
	.908
	.046
	.043, .049
	.050
	93925.513
	94280.974

	School Engagement 

	Three-factor Model
	596.593 (87)
	< .001
	.947
	.936
	.051
	.047, .054
	.041
	60322.781
	60597.977

	Note. SB χ2 = Satorra–Bentler scaled chi-square test statistic; df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker–Lewis Index; RMSEA = Root Mean Square Error of Approximation; 90% CI = 90% Confidence Intervals; SRMR = Standardized Root Mean Square Residual; AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion.


















	Table A.2
Factor loadings in the confirmatory factor analysis on the triarchic model of grit (n = 2,283)

	Items
	Standardized Factor Loading
	Unstandardized Factor Loading
	Standard Error
	Lower Confidence Interval
	Upper Confidence Interval

	Perseverance of Effort
	
	
	
	

	1. I am a hard worker.
	.79
	.82
	.02
	.77
	.86

	2. I finish whatever I begin.
	.71
	.74
	.02
	.69
	.79

	3. I am diligent.
	.78
	.79
	.02
	.74
	.83

	Consistency of Interest
	
	
	
	

	4. New ideas and projects sometimes distract me from previous ones.
	.67
	.75
	.03
	.69
	.81

	5. I have been obsessed with a certain idea or project for a short time but later lost interest.
	.78
	.94
	.03
	.87
	1.00

	6. I often set a goal but later choose to pursue a different one.
	.54
	.67
	.03
	.61
	.74

	Adaptability to Situations
	
	
	
	

	7. I appreciate new opportunities that come into my life.
	.72
	.62
	.02
	.57
	.66

	8. Changing plans or strategies is important to achieve my long-term goals in life.
	.69
	.69
	.02
	.65
	.73

	9. Changes in life motivate me to work harder.
	.80
	.80
	.02
	.76
	.84

	10. I am able to cope with the changing circumstances in life.
	.73
	.73
	.02
	.69
	.77

	Note. All factor loadings are significant at p < .001.
	
	










	Table A.3
Factor loadings in the confirmatory factor analysis on the five-factor model of positive youth development (n = 2,283)

	Items
	Standardized Factor Loading
	Unstandardized Factor Loading
	Standard Error
	Lower Confidence Interval
	Upper Confidence Interval

	Competence
	
	
	
	
	

	1. I do a good job at school.
	.46
	.37
	.02
	.32
	.42

	2. I am better than my peers at sports.
	.40
	.41
	.03
	.36
	.46

	3. I have a lot of friends
	.57
	.63
	.03
	.58
	.69

	Confidence
	
	
	
	
	

	1. I am happy with who I am most of the time.
	.75
	.76
	.02
	.72
	.81

	2. I like the way I look.
	.81
	.86
	.02
	.82
	.90

	3. I am happy the way I am.
	.87
	.87
	.02
	.83
	.91

	Connection
	
	
	
	
	

	1. I received support from my school.
	.44
	.40
	.03
	.35
	.44

	2. I feel useful in my family.
	.52
	.57
	.03
	.51
	.63

	3. The adults of my community make me feel important.
	.61
	.61
	.03
	.55
	.66

	4. I think I have good friends.
	.42
	.35
	.03
	.30
	.40

	Character
	
	
	
	
	

	1. I hardly ever do things I know I should not do.
	.43
	.41
	.02
	.36
	.46

	2. It is important for me to help the world become a better place to live.
	.55
	.44
	.03
	.39
	.49

	3. It is important for me to take responsibility for my actions when I make a mistake.
	.49
	.35
	.03
	.30
	.40

	4. I enjoy being with people from other cultures.
	.46
	.37
	.03
	.32
	.42

	Caring
	
	
	
	
	

	1. I want to help when I see someone being taken advantage of.
	.62
	.50
	.03
	.45
	.55

	2. I feel sorry for people that are being picked on or bullied by someone else.
	.66
	.51
	.03
	.46
	.56

	3. I feel bad for people that are hurt or are upset.
	.66
	.54
	.02
	.49
	.59

	Note. All factor loadings are significant at p < .001.
	
	




























	Table A.4
Factor loadings in the confirmatory factor analysis on the three-factor model of school engagement (n = 2,283)

	Items
	Standardized Factor Loading
	Unstandardized Factor Loading
	Standard Error
	Lower Confidence Interval
	Upper Confidence Interval

	Behavioral School Engagement
	
	
	

	1. I come to class unprepared.
	.30
	.22
	.02
	.19
	.26

	2. I complete homework on time.
	.58
	.50
	.02
	.46
	.53

	3. I skip classes without permission.
	.36
	.25
	.02
	.21
	.28

	4. I actively take part in group discussions.
	.61
	.52
	.02
	.48
	.55

	5. I work hard to do well in school.
	.81
	.60
	.02
	.57
	.63

	Emotional School Engagement
	
	
	

	1. I feel part of my school.
	.75
	.49
	.02
	.46
	.51

	2. I care about the school I go to.
	.81
	.51
	.01
	.49
	.54

	3. I am happy to be at my school.
	.81
	.51
	.01
	.49
	.54

	4. I don’t find school fun and exciting.
	.44
	.36
	.02
	.32
	.40

	5. I enjoy the classes I am taking.
	.68
	.43
	.02
	.40
	.46

	Cognitive School Engagement
	
	
	

	1. I want to learn as much as I can at school.
	.73
	.42
	.01
	.39
	.44

	2. I think it is important to make good grades.
	.70
	.46
	.02
	.43
	.49

	3. I think the things I learn at school are useful.
	.71
	.47
	.02
	.44
	.50

	4. I think a lot about how to do well in school.
	.72
	.47
	.02
	.44
	.50

	5. School is very important for later success.
	.72
	.44
	.01
	.41
	.47

	Note. All factor loadings are significant at p < .001.
	
	








	Table B.1
Path coefficients in the structural equation modeling on the relations between the triarchic model of grit and the dimensions of school engagement via the Five Cs of positive youth development while controlling for the influence of socio-demographic covariates  (n = 2,283)

	Paths from Grit to PYD
	Standardized 
Factor Loading
	Unstandardized 
Factor Loading
	Standard Error
	p value
	Lower Confidence Interval
	Upper Confidence Interval

	From Perseverance of Effort to…
	
	
	
	

	Competence
	.61
	.83
	.10
	< .001
	.64
	1.02

	Confidence
	.31
	.36
	.05
	< .001
	.26
	.46

	Connection
	.45
	.59
	.07
	< .001
	.44
	.73

	Character
	.36
	.47
	.08
	< .001
	.32
	.63

	Caring
	.25
	.29
	.06
	< .001
	.18
	.41

	From Consistency of Interest to…
	
	
	
	< .001

	Competence
	-.17
	-.23
	.05
	< .001
	-.34
	-.13

	Confidence
	-.20
	-.23
	.03
	< .001
	-.29
	-.16

	Connection
	-.17
	-.22
	.05
	< .001
	-.31
	-.13

	Character
	-.02
	-.03
	.04
	.535
	-.11
	.06

	Caring
	.03
	.04
	.04
	.336
	-.04
	.11

	From Adaptability to Situations to…
	
	
	
	

	Competence
	.08
	.11
	.08
	.168
	-.05
	.26

	Confidence
	.18
	.20
	.05
	< .001
	.10
	.30

	Connection
	.25
	.32
	.07
	< .001
	.18
	.46

	Character
	.30
	.40
	.08
	< .001
	.24
	.55

	Caring
	.24
	.28
	.06
	< .001
	.16
	.39

	Paths from PYD to School Engagement
	Standardized
Factor Loading
	Unstandardized
Factor Loading
	Standard Error
	p value
	Lower Confidence Interval
	Upper Confidence Interval

	From Competence to...
	
	
	
	
	

	Behavioral Engagement
	.44
	.52
	.15
	.001
	.22
	.81

	Emotional Engagement
	.15
	.16
	.11
	.121
	-.04
	.37

	Cognitive Engagement
	.13
	.13
	.10
	.164
	-.06
	.32

	From Confidence to...
	
	
	
	
	

	Behavioral Engagement
	.29
	.41
	.13
	.002
	.16
	.67

	Emotional Engagement
	.06
	.07
	.08
	.371
	-.09
	.23

	Cognitive Engagement
	-.04
	-.05
	.08
	.491
	-.21
	.10

	From Connection to...
	
	
	
	
	

	Behavioral Engagement
	.09
	.11
	.06
	.061
	-.01
	.22

	Emotional Engagement
	.48
	.55
	.07
	< .001
	.41
	.68

	Cognitive Engagement
	.23
	.25
	.06
	< .001
	.14
	.36

	From Character to...
	
	
	
	
	

	Behavioral Engagement
	.22
	.27
	.19
	.160
	-.11
	.64

	Emotional Engagement
	.34
	.39
	.16
	.015
	.08
	.70

	Cognitive Engagement
	.66
	.71
	.22
	.001
	.28
	1.14

	From Caring to...
	
	
	
	
	

	Behavioral Engagement
	-.03
	-.04
	.18
	.844
	-.39
	.32

	Emotional Engagement
	-.08
	-.10
	.15
	.512
	-.39
	.19

	Cognitive Engagement
	-.17
	-.21
	.21
	.303
	-.61
	.19

	Paths from Grit to School Engagement
	Standardized
Factor Loading
	Unstandardized
Factor Loading
	Standard Error
	p value
	Lower Confidence Interval
	Upper Confidence Interval

	From Perseverance of Effort to
	
	
	
	

	Behavioral Engagement
	.37
	.60
	.13
	< .001
	.34
	.85

	Emotional Engagement
	-.04
	-.07
	.12
	.587
	-.31
	.17

	Cognitive Engagement
	.04
	.05
	.12
	.657
	-.18
	.28

	From Consistency of Interest to…
	
	
	
	

	Behavioral Engagement
	-.12
	-.20
	.05
	< .001
	-.29
	-.10

	Emotional Engagement
	.01
	.01
	.05
	.838
	-.09
	.11

	Cognitive Engagement
	.01
	.01
	.05
	.828
	-.08
	.10

	From Adaptability to Situations to…
	
	
	
	

	Behavioral Engagement
	.03
	.04
	.08
	.611
	-.12
	.20

	Emotional Engagement
	.05
	.07
	.07
	.320
	-.07
	.21

	Cognitive Engagement
	.00
	-.01
	.08
	.953
	-.16
	.15






























	Table B.2
Factor loadings in the structural equation modeling on the relations between the triarchic model of grit and the dimensions of school engagement via the Five Cs of positive youth development while controlling for the influence of socio-demographic covariates  (n = 2,283)

	Latent and Manifest Variables
	Standardized Factor Loading
	Unstandardized Factor Loading
	Standard Error
	Lower Confidence Interval
	Upper Confidence Interval

	Perseverance of Effort
	
	
	
	
	

	1. I am a hard worker.
	.78
	.81
	.02
	.77
	.85

	2. I finish whatever I begin.
	.70
	.72
	.02
	.68
	.77

	3. I am diligent.
	.78
	.78
	.02
	.74
	.82

	Consistency of Interest
	
	
	
	
	

	4. New ideas and projects sometimes distract me from previous ones.
	.67
	.75
	.03
	.69
	.81

	5. I have been obsessed with a certain idea or project for a short time but later lost interest.
	.77
	.93
	.03
	.87
	.99

	6. I often set a goal but later choose to pursue a different one.
	.55
	.68
	.03
	.61
	.74

	Adaptability to Situations
	
	
	
	
	

	7. I appreciate new opportunities that come into my life.
	.73
	.62
	.02
	.58
	.66

	8. Changing plans or strategies is important to achieve my long-term goals in life.
	.69
	.68
	.02
	.64
	.73

	9. Changes in life motivate me to work harder.
	.80
	.79
	.02
	.75
	.83

	10. I am able to cope with the changing circumstances in life.
	.73
	.73
	.02
	.69
	.77

	Competence
	
	
	
	
	

	1. I do a good job at school.
	.53
	.32
	.03
	.27
	.37

	2. I am better than my peers at sports.
	.36
	.27
	.02
	.23
	.32

	3. I have a lot of friends
	.50
	.41
	.03
	.35
	.47

	Confidence
	
	
	
	
	

	1. I am happy with who I am most of the time.
	.75
	.67
	.02
	.63
	.72

	2. I like the way I look.
	.81
	.75
	.02
	.71
	.80

	3. I am happy the way I am.
	.87
	.77
	.02
	.72
	.81

	Connection
	
	
	
	
	

	1. I received support from my school.
	.50
	.35
	.02
	.31
	.40

	2. I feel useful in my family.
	.48
	.40
	.03
	.35
	.46

	3. The adults of my community make me feel important.
	.59
	.45
	.03
	.39
	.51

	4. I think I have good friends.
	.40
	.26
	.02
	.21
	.30

	Character
	
	
	
	
	

	1. I hardly ever do things I know I shouldn’t do.
	.40
	.34
	.02
	.30
	.37

	2. It is important for me to help the world become a better place to live.
	.56
	.34
	.02
	.30
	.38

	3. It is important for me to take responsibility for my actions when I make a mistake.
	.53
	.29
	.02
	.24
	.33

	4. I enjoy being with people from other cultures.
	.41
	.25
	.02
	.22
	.29

	Caring
	
	
	
	
	

	1. I want to help when I see someone being taken advantage of.
	.63
	.44
	.02
	.40
	.48

	2. I feel sorry for people that are being picked on or bullied by someone else.
	.66
	.43
	.02
	.39
	.48

	3. I feel bad for people that are hurt or are upset.
	.65
	.45
	.02
	.41
	.50

	Behavioral School Engagement
	
	
	
	
	

	1. I come to class unprepared.
	.27
	.12
	.01
	.10
	.15

	2. I complete homework on time.
	.60
	.32
	.02
	.28
	.35

	3. I skip classes without permission.
	.33
	.14
	.01
	.12
	.17

	4. I actively take part in group discussions.
	.61
	.32
	.02
	.29
	.36

	5. I work hard to do well in school.
	.79
	.37
	.02
	.33
	.40

	Emotional School Engagement
	
	
	
	
	

	1. I feel part of my school.
	.75
	.32
	.02
	.29
	.35

	2. I care about the school I go to.
	.79
	.33
	.02
	.30
	.36

	3. I am happy to be at my school.
	.80
	.34
	.02
	.31
	.37

	4. I don’t find school fun and exciting.
	.43
	.23
	.02
	.20
	.27

	5. I enjoy the classes I am taking.
	.68
	.29
	.02
	.26
	.32

	Cognitive School Engagement
	
	
	
	
	

	1. I want to learn as much as I can at school.
	.73
	.29
	.02
	.26
	.32

	2. I think it is important to make good grades.
	.69
	.32
	.02
	.29
	.35

	3. I think the things I learn at school are useful.
	.70
	.32
	.02
	.29
	.35

	4. I think a lot about how to do well in school.
	.71
	.32
	.02
	.29
	.35

	5. School is very important for later success.
	.72
	.30
	.02
	.27
	.33

	Note. All factor loadings are significant at p < .001.
	
	
	
	
	


















	Table C. 
Associations of the socio-demographic covariates (i.e., gender, age, socio-economic status, and school type) with the dimensions of PYD and school engagement (n = 2,283)

	 
	Standardized Path Coefficients
	Unstandardized Path Coefficients
	Standard Error
	p value
	Lower Confidence Interval
	Upper Confidence Interval

	Competence
	 
	 
	 
	 
	 
	 

	Gender
	-.14
	-.39
	.08
	< .001
	-.55
	-.22

	Age
	.07
	.06
	.03
	.018
	.01
	.11

	Socio-economic Status
	-.02
	-.02
	.03
	.448
	-.08
	.04

	School Type
	.01
	.01
	.08
	.866
	-.15
	.18

	Confidence
	 
	 
	 
	 
	 
	 

	Gender
	-.09
	-.20
	.05
	< .001
	-.29
	-.11

	Age
	.05
	.04
	.01
	.009
	.01
	.06

	Socio-economic Status
	-.03
	-.03
	.02
	.206
	-.07
	.02

	School Type
	-.07
	-.16
	.05
	.003
	-.27
	-.06

	Connection
	 
	 
	 
	 
	 
	 

	Gender
	-.03
	-.07
	.07
	.296
	-.21
	.07

	Age
	.05
	.05
	.02
	.034
	.00
	.09

	Socio-economic Status
	.06
	.06
	.03
	.059
	.00
	.12

	School Type
	-.04
	-.09
	.08
	.229
	-.24
	.06

	Character
	 
	 
	 
	 
	 
	 

	Gender
	.16
	.44
	.08
	< .001
	.29
	.59

	Age
	-.04
	-.03
	.02
	.170
	-.07
	.01

	Socio-economic Status
	.05
	.05
	.03
	.077
	-.01
	.11

	School Type
	.18
	.47
	.08
	< .001
	.32
	.61

	Caring
	 
	 
	 
	 
	 
	 

	Gender
	.17
	.41
	.06
	< .001
	.30
	.52

	Age
	-.09
	-.06
	.02
	.003
	-.11
	-.02

	Socio-economic Status
	.06
	.05
	.02
	.021
	.01
	.10

	School Type
	.06
	.14
	.06
	.018
	.03
	.26

	Behavioral School Engagement 
	 
	 
	 
	 
	 

	Gender
	.15
	.49
	.09
	< .001
	.31
	.67

	Age
	-.11
	-.11
	.03
	< .001
	-.17
	-.06

	Socio-economic Status
	-.02
	-.03
	.03
	.407
	-.08
	.03

	School Type
	-.01
	-.03
	.10
	.742
	-.23
	.16

	Emotional School Engagement 
	 
	 
	 
	 
	 

	Gender
	.03
	.09
	.07
	.213
	-.05
	.24

	Age
	-.03
	-.03
	.02
	.136
	-.08
	.01

	Socio-economic Status
	-.07
	-.08
	.03
	.008
	-.14
	-.02

	School Type
	-.05
	-.14
	.09
	.123
	-.32
	.04

	Cognitive School Engagement 
	 
	 
	 
	 
	 

	Gender
	.08
	.24
	.08
	.002
	.09
	.40

	Age
	-.03
	-.03
	.02
	.176
	-.07
	.01

	Socio-economic Status
	-.10
	-.11
	.03
	< .001
	-.17
	-.06

	School Type
	-.08
	-.23
	.11
	.033
	-.43
	-.02

	Note: Significant coefficients are highlighted in bold.
	
	
	
	



As shown in Table C, females were more likely to report higher socio-emotional Cs (i.e., character and caring) as well as behavioral and cognitive engagements, while males were more likely to report higher self-efficacious Cs (i.e., competence and confidence). Older participants were more likely to report higher competence, confidence, and connection, while younger participants were more likely to report higher caring and behavioral engagement. Participants with higher socio-economic status were more likely to exhibit caring, while participants with lower socio-economic status were more likely to show emotional and cognitive engagements. Finally, students from public schools were more likely to report high confidence and cognitive engagement while students from private schools were more likely to report higher character and caring. 
