Supplementary Materials
Table S1
Student Reported Survey Items
	Variable
	Item
	Reliability ()

	Perceived
teacher competence
	1. My [Korean/math] teacher has extensive knowledge of the subject.
	.91/.93/.93/.92/.93/.94
.91/.93/.93/.91/.93/.94

	
	2. My [Korean/math] teacher explains the lesson content in an easy-to-understand way.
	

	
	3. My [Korean/math] teacher checks how well students understand during the class.
	

	
	4. My [Korean/math] teacher teaches according to the students’ level.
	

	Perceived
student-centered
instruction
	1. My [Korean/math] teacher guides students to gather each other’s opinions on a given topic and reach a conclusion.
	.94/.95/.95/.94/.94/.94
.95/.95/.95/.94/.94/.94

	
	2. When students present their opinions, my [Korean/math] teacher encourages them to agree or critique with logical reasons.
	

	
	3. My [Korean/math] teacher helps students discover the lesson’s objectives by themselves.
	

	
	4. My [Korean/math] teacher helps students solve problems on their own.
	

	
	5. Students exchange their own opinions about the lesson content in [Korean/math] class. 
	

	
	6. Students collect and research materials by themselves to solve problems in [Korean/math] class. 
	

	
	7. Students help each other to solve collaborative tasks in [Korean/math] class. 
	

	
	8. Students share roles and solve joint tasks together in [Korean/math] class. 
	

	
	9. Students help each other while working on joint tasks in [Korean/math] class. 
	

	Perceived
teacher closeness
	1. My teachers make an effort to be kind to me.
	.95/.94/.95/.94/.94/.94

	
	2. My teachers show interest in me.
	

	
	3. It is easy to get closer to my teachers.
	

	
	4. There is a teacher I want to consult with when I have concerns.
	

	
	5. I can have casual conversations with my teachers.
	

	
	6. There is a teacher I can talk to openly.
	

	Perceived
teacher enthusiasm
	1. My teachers are highly enthusiastic.
	.84/.87/.89/.87/.88/.90

	
	2. My teachers are enthusiastic in their work.
	

	
	3. My teachers are proud of our school.
	

	Student
self-efficacy
	1. I feel confident in understanding difficult content in [Korean/math] textbooks.
	.93/.94/.94/.92/.93/.94
.95/.95/.95/.94/.95/.95

	
	2. I feel confident in understanding even complicated lessons taught by the [Korean/math] teacher.
	

	
	3. I feel confident in completing the task given in [Korean/math].
	

	
	4. I feel confident in performing well on [Korean/math] exams.
	

	
	5. I feel confident in skillfully using what I have learned in [Korean/math] class.
	

	Student
interest
	1. When I study [Korean/math], I not only read textbooks and reference books, but also other related books.
	.88/.86/.87/.85/.86/.86
.89/.88/.88/.88/.90/.89

	
	2. I am good at concentrating when studying [Korean/math].
	

	
	3. I want to study [Korean/math] more because I’m curious about the subject.
	

	
	4. I like solving problems that are a bit more difficult than my current level in [Korean/math].
	


Note. Except for perceived teacher closeness and enthusiasm, reliability coefficients presented in the first row are Cronbach’s alpha coefficients for Korean and those presented in the second row are Cronbach’s alpha coefficients for math, both from Grades 7 to 12. 



Table S2
Summary of Findings
	
	Self-efficacy
	
	Interest
	
	Achievement

	
	Korean 
	Math
	
	Korean 
	Math
	
	Korean 
	Math

	　
	Middle
	High
	Middle
	High
	　
	Middle
	High
	Middle
	High
	　
	Middle
	High
	Middle
	High

	Direct effects
	Com (+)
Center (+)
Close (+)
	Com (+)
Center (+)
Close (+)
	Com (+)
Center (+)
Close (+)
	Com (+)
Center (+)
Close (+)
Enthu (-)
	
	Com (+)
Center (+)
Close (+) 
Enthu (-)
	Com (+)
Center (+)
Close (+)
Enthu (-)
	Com (+)
Center (+)
Close (+) 
Enthu (-)
	Com (+)
Center (+)
Close (+)
Enthu (-)
	
	Com (+)
Center (-)
Enthu (+)
	Com (+)
Center (-)
Close (+)
	Com (+)
Enthu (+)
	Com (+)
Center (-)
Close (+)

	Gender interaction
	Center (-)
	Center (-)
	
	
	
	Center (-)
	
	Center (-)
	
	
	
	
	
	

	Prior achievement 
interaction
	Com (+)
Center (-)
Close (+)
	Center (-)
	Center (-)
Enthu (+)
	Com (+)
Center (-)
	　
	Center (-)
Close (+)
	Center (-)
Close (+)
	Center (-)
	Center (-)
Close (+)
	　
	　
	Center (-)
	Com (+)
	Center (-)


Note. Only significant predictors (perceived teacher characteristics) and interactions for each outcome are summarized. Signs in the parentheses denote the positive (+) or negative (-) predictions. Com = perceived teacher competence; Center = perceived student-centered instruction; Close = perceived teacher closeness; Enthu = perceived teacher enthusiasm. 


Table S3 
Standardized Coefficients for the Direct and Interaction Effects of Each Teacher Variable on Student Self-Efficacy
	
	Korean Self-efficacy
	
	Math Self-efficacy

	
	Middle school
	
	High school
	
	Middle school
	
	High school

	　
	Model 2
	Model 3
	　
	Model 2
	Model 3
	　
	Model 2
	Model 3
	　
	Model 2
	Model 3

	Gender Moderation
	
	
	
	
	
	
	
	
	
	

	Level 1
	
	
	
	
	
	
	
	
	
	
	

	Prior score
	.38/.37/.40/.41
	.36/.35/.38/.40
	
	.39/.39/.40/.41
	.37/.36/.38/.38
	
	.39/.39/.42/.43
	.37/.37/.41/.43
	
	.38/.39/.39/.39
	.36/.35/.39/.40

	Teacher
	.39/.41/.32/.23
	.44/.46/.35/.23
	
	.32/.27/.29/.20
	.36/.31/.31/.21
	
	.32/.34/.27/.17
	.36/.37/.28/.18
	
	.25/.23/.23/.23
	.27/.26/.21/.13

	Level 2
	
	
	
	
	
	
	
	
	
	
	

	Gender
	n.s./n.s./.03/n.s.
	n.s./n.s./.03/n.s.
	
	n.s./.03/.04/.03
	n.s./.03/.04/.03
	
	-.07/-.06/-.06/-.08
	-.08/-.06/-.07/-.08
	
	-.09/-.09/-.09/-.09
	-.09/-.08/-.08/-.09

	Cross-level
	
	
	
	
	
	
	
	
	
	
	

	Gender×Teacher
	-.03/-.05/n.s./n.s.
	
	
	-.03/-.04/n.s./n.s.
	
	
	-.03/-.03/n.s./n.s.
	
	
	-.02/n.s./n.s./n.s.

	Achievement Moderation
	
	
	
	
	
	
	
	
	
	

	Level 1
	
	
	
	
	
	
	
	
	
	
	

	Prior score
	.39/.38/.40/.44
	.39/.38/.39/.39
	
	.42/.43/.41/.45
	.43/.42/.41/.45
	
	.37/.36/.38/.40
	.37/.36/.37/.40
	
	.40/.40/.40/.43
	.40/.40/.40/.43

	Teacher 
	.39/.42/.31/.21
	.39/.42/.39/.39
	
	.35/.28/.28/.17
	.35/.28/.28/.17
	
	.32/.35/.26/.15
	.32/.35/.26/.15
	
	.25/.23/.21/.10
	.25/.23/.21/.10

	Prior Ach
	.10/.11/.13/.12
	.10/.11/.10/.10
	
	.17/.19/.18/.16
	.17/.19/.18/.17
	
	.18/.20/.21/.20
	.18/.20/.21/.20
	
	.18/.20/.20/.20
	.18/.21/.20/.19

	Ach×Teacher
	　
	n.s./-.05/n.s./n.s.
	　
	　
	n.s./-.08/n.s./n.s.
	　
	　
	n.s./-.04/n.s./n.s.
	　
	　
	n.s./-.05/n.s./n.s.


Note. Only statistically significant coefficients at p < .01 are presented. Although each teacher variable was examined independently in separate models, we present the results of all models together for ease of comparison. The coefficients represent those obtained from the model assessing the impact of teachers’ competence/student-centeredness/closeness/enthusiasm, respectively. The prior score indicates the corresponding outcome score measured in the previous year. For conciseness, we have omitted Model 1 from the table. Model 1 served as the baseline model, including only the prior score and moderator variables. The coefficients in Model 1 were comparable to those presented in Model 2. n.s. = non-significant. 
Table S4
Standardized Coefficients for the Direct and Interaction Effects of Each Teacher Variable on Student Interest
	
	Korean Interest
	
	Math Interest

	
	Middle school
	
	High school
	
	Middle school
	
	High school

	　
	Model 2
	Model 3
	　
	Model 2
	Model 3
	　
	Model 2
	Model 3
	　
	Model 2
	Model 3

	Gender Moderation
	
	
	
	
	
	
	
	
	
	

	Level 1
	
	
	
	
	
	
	
	
	
	
	

	Prior score
	.27/.24/.28/.28
	.25/.22/.25/.27
	
	.41/.37/.40/.43
	.39/.34/.38/.31
	
	.27/.25/.28/.28
	.25/.22/.26/.27
	
	.39/.35/.38/.40
	.36/.32/.37/.32

	Teacher
	.33/.42/.31/.18
	.37/.48/.36/.18
	
	.28/.30/.26/.15
	.31/.34/.28/.16
	
	.30/.36/.28/.17
	.34/.42/.31/.17
	
	.23/.25/.19/.11
	.26/.27/.21/.13

	Level 2
	
	
	
	
	
	
	
	
	
	
	

	Gender
	-.06/-.05/-.04/-.05
	-.07/-.05/-.04/-.05
	
	n.s./n.s./n.s./n.s.
	n.s./n.s./n.s./n.s.
	
	-.10/-.09/-.09/-.10
	-.10/-.09/-.09/-.11
	
	-.09/-.07/-.08/-.09
	-.09/-.08/-.08/-.10

	Cross-level
	
	
	
	
	
	
	
	
	
	
	

	Gender×Teacher
	n.s./-.05/-.04/n.s.
	
	
	-.03/-.03/n.s./n.s.
	
	
	-.03/-.05/-.03/n.s.
	
	
	-.02/n.s./n.s./n.s.

	Achievement Moderation
	
	
	
	
	
	
	
	
	
	

	Level 1
	
	
	
	
	
	
	
	
	
	
	

	Prior score
	.35/.32/.39/.39
	.35/.43/.34/.37
	
	.42/.40/.40/.43
	.42/.40/.40/.43
	
	.32/.31/.32/.34
	.32/.45/.32/.35
	
	.42/.40/.41/.44
	.42/.40/.41/.44

	Teacher 
	.32/.40/.39/.39
	.32/.27/.30/.16
	
	.29/.30/.26/.14
	.29/.31/.26/.15
	
	.27/.34/.27/.15
	.27/.23/.27/.15
	
	.23/.26/.20/.11
	.23/.26/.20/.11

	Prior Ach
	.05/.06/.10/.10
	.05/.19/.07/.06
	
	.15/.16/.16/.15
	.15/.17/.16/.15
	
	.14/.15/.16/.16
	.14/.23/.16/.16
	
	.19/.21/.21/.20
	.19/.21/.21/.20

	Ach×Teacher
	　
	n.s./-.03/.03/n.s.
	　
	　
	n.s./-.05/n.s./n.s.
	　
	　
	n.s./-.04/n.s./n.s.
	　
	　
	n.s./-.04/.03/.03


Note. Only statistically significant coefficients at p < .01 are presented. Although each teacher variable was examined independently in separate models, we present the results of all models together for ease of comparison. The coefficients represent those obtained from the model assessing the impact of teachers’ competence/student-centeredness/closeness/enthusiasm, respectively. The prior score indicates the corresponding outcome score measured in the previous year. For conciseness, we have omitted Model 1 from the table. Model 1 served as the baseline model, including only the prior score and moderator variables. The coefficients in Model 1 were comparable to those presented in Model 2. n.s. = non-significant. 


Table S5
Standardized Coefficients for the Direct and Interaction Effects of Each Teacher Variable on Student Achievement
	
	Korean Achievement
	
	Math Achievement

	
	Middle school
	
	High school
	
	Middle school
	
	High school

	　
	Model 2
	Model 3
	　
	Model 2
	Model 3
	　
	Model 2
	Model 3
	　
	Model 2
	Model 3

	Gender Moderation
	
	
	
	
	
	
	
	
	
	

	Level 1
	
	
	
	
	
	
	
	
	
	
	

	Prior score
	.30/.30/.31/.31
	.30/.30/.31/.31
	
	.23/.27/.27/.26
	.26/.26/.26/.26
	
	.41/.41/.41/.41
	.41/.40/.41/.41
	
	.42/.42/.42/.42
	.42/.42/.42/.42

	Teacher
	.13/.07/.07/.14
	.14/.09/.09/.13
	
	.05/n.s./.04/.04
	.04/n.s./n.s./n.s.
	
	.07/.04/.06/.09
	.08/.04/.06/.09
	
	.06/n.s./.06/n.s.
	.07/n.s./.06/n.s.

	Level 2
	
	
	
	
	
	
	
	
	
	
	

	Gender
	.20/.20/.21/.20
	.20/.20/.21/.21
	
	n.s./n.s./n.s./n.s.
	n.s./n.s./n.s./n.s.
	
	-.03/-.03/-.03/-.03
	-.03/-.03/-.03/-.03
	
	-.03/-.03/-.03/-.03
	-.03/-.03/-.03/-.03

	Cross-level
	
	
	
	
	
	
	
	
	
	
	

	Gender×Teacher
	n.s./n.s./n.s./n.s.
	
	
	n.s./n.s./n.s./n.s.
	
	
	n.s./n.s./n.s./n.s.
	
	
	n.s./n.s./n.s./n.s.

	Achievement Moderation
	
	
	
	
	
	
	
	
	
	

	Level 1
	
	
	
	
	
	
	
	
	
	
	

	Teacher
	.13/.06/.06/.12
	.13/.06/.06/.12
	
	.05/-/.05/.05
	.05/n.s./.05/.05
	
	.09/.05/.06/.09
	.09/.05/.07/.10
	
	.07/.02/.06/.03
	.07/.02/.06/.03

	Prior Ach
	.50/.51/.51/.50
	.50/.51/.51/.50
	
	.52/.53/.53/.52
	.52/.54/.53/.52
	
	.59/.59/.59/.59
	.59/.59/.59/.59
	
	.58/.59/.59/.59
	.58/.59/.59/.59

	Ach×Teacher
	　
	n.s./-.03/n.s./n.s.
	　
	　
	n.s./-.05/n.s./n.s.
	　
	　
	.03/n.s./n.s./.03
	　
	　
	n.s./-.03/n.s./n.s.


Note. Only statistically significant coefficients at p < .01 are presented. Although each teacher variable was examined independently in separate models, we present the results of all models together for ease of comparison. The coefficients represent those obtained from the model assessing the impact of teachers’ competence/student-centeredness/closeness/enthusiasm, respectively. The prior score indicates the corresponding outcome score measured in the previous year. For conciseness, we have omitted Model 1 from the table. Model 1 served as the baseline model, including only the prior score and moderator variables. The coefficients in Model 1 were comparable to those presented in Model 2. n.s. = non-significant. 
