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Supplemental Material
This document is supplemental to the article “Teacher coaching in upper secondary school: Examining the effects on teacher-student interaction and student engagement”. The supplemental material contains the following sections: 
The INTERACT Coaching Cycle
Measurement Models
Bivariate Correlation Matrices 
Predictors of Compliance



The INTERACT Coaching Cycle
Table S1
The Six Steps of the INTERACT Coaching Cycle
	Step
	Activities in the coaching cycle
	Description

	1
	Video record teaching practice
	The teacher records an ordinary lesson (45 minutes). The specific class and subject are followed in every cycle.

	2
	Identify and comment video clips
	The teacher and the coach separately watch the video and choose 1-2 short clips that show interactions in which the teacher succeeds in facilitating emotional support, classroom organization or instructional support. The topic for the given cycle decides what categories of interactions to choose. Both the teacher and the coach write a short comment related to the clip. The coach connects the classroom situations to concepts and principles from the TTI framework.

	3
	Watch clips and read comments
	The teacher and the coach separately watch each other’s chosen clips and read comments.

	4
	Digital coaching dialog
	The professional dialog (60 minutes) bridges theory and practice through reflections based on the chosen clips.

	5
	Plan for improving practice
	At the end of the coaching dialog, the teacher chooses a specific element that he or she will work to improve. A written plan for development is made.

	6
	Try out and train
	During ordinary practice, the teacher specifically trains to implement and improve on the chosen type of interactions for two-three weeks before a new cycle starts. The practice of the new skills continues in the new cycles.





Measurement Models
The outcome variables were measured by multi-items scales. Below are psychometric details for the measurement models. 
Student-perceived Teacher-Student Interaction (TSI). Student-perceived TSI was measured by fifteen items that assessed emotional support (five items), classroom organization (five items), and instructional support (five items). Two-level measurement models were tested according to the theorized three-factor structure; first, each scale was tested separately, and then all fifteen items were tested in a three-factor two-level model (with no cross-loadings). All results below are from models where factor loadings are set equal across levels, i.e., with cross-level invariance.
[bookmark: _Hlk177673170][bookmark: _Hlk177721237]Emotional support (two-level, cross-level invariance), five items. Allowing residual correlation between the two items of Regard for adolescent perspective (RAP) (student level):
T1: χ2 (14) = 11.479, p = .648; RMSEA = .000; CFI = 1.00; TLI = 1.00.; SRMR = .013w/.067b,
T2 χ2 (14) = 58.210, p < .001; RMSEA = .057; CFI = .981; TLI = .993.; SRMR = .022w/.126b. 
Classroom organization (two-level, cross-level invariance), five items. Allowing residual correlation between items of productivity (student level):
T1: χ2 (14) = 31.199, p = .005; RMSEA = .030; CFI = .990; TLI = .986; SRMR = .017w/.091b, 
T2: χ2 (14) = 24.120, p = .044; RMSEA = .027; CFI = .994; TLI = .991; SRMR = .014 w/.108b.
Instructional support (two-level, cross-level invariance), five items. Allowing residual correlation between items of Instructional learning format (IF) and Content understanding (CU) (student level):
T1: χ2 (14) = 71.057, p < .001; RMSEA = .056; CFI = .974; TLI = .963; SRMR = .027w/.210b, 
T2: χ2 (14) = 32.205, p = .004; RMSEA = .037; CFI = .991; TLI = .988; SRMR = .021w/.080b. 

Overall measurement model of TSI: Three-factor, two-level model with equal factor loadings across levels. Fifteen items.
Allowing the same residual correlations as in separate models:
T1: χ2 (186) = 557.220, p < .001; RMSEA = .039; CFI = .962; TLI = .957; SRMR = .043w/.102b, 
T2: χ2 (186) = 523.907, p < .001; RMSEA = .043; CFI = .961; TLI = .956; SRMR = .047w/.077b. 

Student-reported Student Engagement (SE). Student-reported SE was measured by fifteen items that assessed emotional engagement (six items), behavioral engagement (five items), and cognitive engagement (five items). Two-level measurement models were tested according to the theorized three-factor structure; first, each scale was tested separately, and then all fifteen items were tested in a three-factor two-level model (with no cross loadings). All results below are from models where factor loadings are set equal across levels, i.e., with cross-level invariance.
Emotional engagement (two-level, cross-level invariance), six items: 
T1: χ2 (25) = 99.188, p < .001; RMSEA = .047; CFI = .978; TLI = .974; SRMR = .028w/.103b,
T2: χ2 (25) = 48.645, p = .003; RMSEA = .031; CFI = .992; TLI = .990; SRMR = .018w/.086b.
Behavioral engagement (two-level, cross-level invariance), five items. Allowing residual correlation between the two attention items (student level):
T1: χ2 (14) = 27.990, p = .014; RMSEA = .028; CFI = .995; TLI = .993; SRMR = .018 w/.199b,
T2: χ2 (14) = 10.340, p = 0.739; RMSEA = .000; CFI = 1.000; TLI = 1.000; SRMR = .010 w/.113b.
Cognitive engagement (two-level, cross-level invariance), four items:
T1: χ2 (7) = 50.145, p < .001; RMSEA = .068; CFI = .979; TLI = .964; SRMR = .018 w/.119b,
T2: χ2 (7) = 26.100 p < .001; RMSEA = .053; CFI = .989; TLI = .981; SRMR = .017 w/.127b.

Overall measurement model of student-reported SE: Two-level, three-factor model with equal factor loadings across levels. Fifteen items. Allowing the same residual correlations as in separate models:
T1: χ2 (188) = 493.188, p < .001; RMSEA = .035; CFI = .974; TLI = .971; SRMR = .033 w/.150b,
T2: χ2 (188) = 370.733, p < .001; RMSEA = .033; CFI = .981; TLI = .978; SRMR = .033 w/.120b.

Bivariate Correlation Matrices
Table S2 and S3 include estimated two-level bivariate correlations between variables in the TSI model and student-reported SE model, respectively. Within-level correlations are reported below the diagonal, and between-level correlations are reported above the diagonal. Estimations are obtained from the two-level models, as in the ITT analyses, saturating one level at a time and reporting the STDYX estimates from the saturated level. Table S4 reports bivariate correlations between variables in the observed classroom engagement model.


Table S2 
[bookmark: _Hlk194042952]Bivariate Correlations of Variables in the TSI Model; Student-Level Below the Diagonal and Classroom-Level Above the Diagonal.
	Variables
	Gender
	GPA
	Parental ed.
	ES T1
	CO T1
	IS T1
	ES T2
	CO T2
	IS T2
	Track
	INTERACT

	GPA
	.25**
	–
	
	
	
	
	
	
	
	
	

	Parental ed.
	.01
	.37***
	–
	
	
	
	
	
	
	
	

	ES T1
	.04
	.16**
	.05
	–
	.74***
	.93***
	.68***
	.50***
	.63***
	−.27*
	−.02

	CO T1
	.10**
	.15***
	.07*
	.66***
	–
	.90***
	.61***
	.81***
	.77***
	.02
	−.16

	IS T1
	.03
	.08*
	−.00
	.71***
	.73***
	–
	.73***
	.71***
	.80***
	−.10
	−.10

	ES T2
	.03
	.22***
	.11*
	.46***
	.33***
	.37***
	–
	.83***
	.94***
	−.09
	.19

	CO T2
	.11**
	.18***
	.10*
	.33***
	.37***
	.35***
	.71***
	–
	.96***
	.15
	.18

	IS T2
	.03
	.08
	.00
	.38***
	.36***
	.43***
	.72***
	.73***
	–
	.05
	.18

	Track
	
	
	
	
	
	
	
	
	
	−
	−.04


Note. GPA = grade point average; Parental ed. = parental education; T1= timepoint 1 (baseline); T2 = timepoint 2 (postintervention). ES = emotional support; CO = classroom organization; IS = instructional support. 
Gender is coded as 0 = male, 1 = female.
Track is coded as 0 = vocational track, 1 = academic track.
INTERACT is coded as practice as usual = 0, INTERACT intervention = 1.
* p < .05. ** p < .01. *** p < .001.



Table S3 
Bivariate Correlations for Variables in the Student-Reported SE Model; Student-Level Below the Diagonal and Classroom-Level Above the Diagonal.
	Variables
	Gender
	GPA
	Parental ed.
	EE T1
	BE T1
	CE T1
	EE T2
	BE T2
	CE T2
	Track
	INTERACT

	GPA
	.25***
	–
	
	
	
	
	
	
	
	
	

	Parental ed.
	.01
	.37***
	–
	
	
	
	
	
	
	
	

	EE T1
	.08
	.14***
	−.04
	−
	.80***
	.49***
	.87***
	.76***
	.65***
	−.22
	−.08

	BE T1
	.13***
	.21***
	−.02
	.65***
	−
	.48
	.67***
	.80***
	.44
	−.29
	.10

	CE T1
	.03
	.09*
	−.07*
	.51***
	.60***
	−
	.63**
	.80*
	.88***
	−.23
	.10

	EE T2
	.11*
	.18***
	.02
	.45***
	.36***
	.24***
	−
	.83***
	.77***
	−.03
	.06

	BE T2
	.18***
	.31***
	.02
	.46***
	.56***
	.34***
	.66***
	−
	.78***
	−.37
	.35*

	CE T2
	.04
	.14***
	−.02
	.32***
	.35***
	.44***
	.47***
	.58***
	−
	−.24
	−.02

	Track
	
	
	
	
	
	
	
	
	
	−
	−.04


Note. GPA = grade point average; Parental ed. = parental education; T1= timepoint 1 (baseline); T2 = timepoint 2 (postintervention). EE = emotional engagement; BE = behavioral engagement; CE = cognitive engagement. 
Gender is coded as 0 = male, 1 = female.
Track is coded as 0 = vocational track, 1 = academic track.
INTERACT is coded as practice as usual = 0, INTERACT intervention = 1.
* p < .05. ** p < .01. *** p < .001.





Table S4

Bivariate Correlations for Variables in the Observed Classroom Engagement Model.

	Variables
	SE T2
	SE T3
	SE T4
	SE T5
	SE T6
	SE T7
	Gender
	GPA
	Parental ed.
	Track
	INTERACT

	SE T1
	.23*
	.16
	.27*
	.30**
	.24
	.02
	.28**
	.24*
	.19
	.16
	−.01

	SE T2
	
	.20
	.40**
	.11
	.19
	.16
	.26*
	.25*
	.21*
	.17
	−.02

	SE T3
	
	
	.32**
	.41**
	.37**
	.14
	.22*
	−.16
	−.16
	−.07
	.11

	SE T4
	
	
	
	.27*
	.40**
	.40**
	.25*
	.19
	.20
	.25*
	.04

	SE T5
	
	
	
	
	.43**
	.28*
	.33**
	.07
	.09
	.18
	.09

	SE T6
	
	
	
	
	
	.31*
	.09
	.19
	.09
	.11
	.09

	SE T7
	
	
	
	
	
	
	.23
	.00
	.02
	−.08
	.02

	Gendera
	
	
	
	
	
	
	
	.30**
	.09
	.20
	−.11

	GPAa
	
	
	
	
	
	
	
	
	.74***
	.68***
	−.13

	Parental ed.a
	
	
	
	
	
	
	
	
	
	.64***
	−.11

	Track
	
	
	
	
	
	
	
	
	
	
	−.04


Note. SE = Student Engagement classroom observation; T1─T7 = Timepoint 1─7; GPA = grade point average; Parental ed. = parental education. 
a = Aggregated to the classroom level.
Gender is coded as 0 = male, 1 = female.
Track is coded as 0 = vocational track, 1 = academic track.
INTERACT is coded as practice as usual = 0, INTERACT intervention = 1.
* p < .05. ** p < .01. *** p < .001.










Predictors of Compliance
Table S5 and S6 include details on the variables used as predictors of compliance in the CACE models.
Table S5
[bookmark: _Hlk185586189]Means (M) of Variables Included as Predictors of Compliance in the CACE Models, Weighted by Estimated Class Probabilities (Complier Class, vs. Noncomplier Class). Results are Provided by Tech7 (Mplus) in CACE Models of Teacher-Student Interactions.
	Variables
	Emotional support-model Complier/Noncomplier, M/M
	Classroom organization-model Complier/Noncomplier, 
M/M
	Instructional support-model Complier/Noncomplier, M/M

	GPA (1–6)
	4.09/4.49*
	4.09/4.48
	4.08/4.49

	Study track (0 = vocational, 1 = academic)
	0.31/0.62
	0.31/0.61
	0.31/0.62

	Teacher job satisfaction, T1 (0–5)
	4.23/4.36
	4.27/4.33
	4.23/4.36

	Teacher intention to quit job, T1 (1–5)
	1.59/1.65
	1.53/1.68
	1.58/1.65

	Teacher self-efficacy for instruction, T1 (1–7)
	5.36/5.49
	5.37/5.49
	5.36/5.49

	Strike (0 = no, 1 = yes)
	0.37/0.31
	0.35/0.32
	0.36/0.32


Note. GPA = grade point average; T1 = timepoint 1 (Teacher baseline).  
* The variable is a statistically significant (p < .05) predictor of compliance in the model.






Table S6
Means (M) of Variables Included as Predictors of Compliance in the CACE Models, Weighted by Estimated Class Probabilities (Complier Class, vs. Noncomplier Class). Results are Provided by Tech7 (Mplus) in CACE Models of Engagement.
	Variables
	Emotional engagement-model Complier/Noncomplier, M/M
	Behavioral engagement-
model 
Complier/Noncomplier, 
M/M
	Cognitive engagement-model Complier/Noncomplier, M/M

	GPA (1–6)
	4.02/ 4.53**
	4.03/ 4.52
	4.03/ 4.52

	Study track (0 = vocational, 1 = academic)
	0.27/ 0.64*
	0.28/ 0.64*
	0.27/ 0.64*

	Teacher job satisfaction, T1 (0–5)
	4.25/4.35
	4.25/ 4.34
	4.25/ 4.35

	Teacher intention to quit job, T1 (1–5)
	1.51/ 1.69
	1.54/ 1.68
	1.52/ 1.68

	Teacher self-efficacy for instruction, T1 (1–7)
	5.42/ 5.45
	5.41/ 5.46
	5.40/ 5.47

	Strike (0 = no, 1 = yes)
	0.34/ 0.33
	0.35/ 0.33
	0.36/ 0.32


Note. GPA = grade point average; T1 = timepoint 1 (Teacher baseline).  
* The variable is a statistically significant (p < .05) predictor of compliance in the model.
** The variable is a statistically significant (p < .01) predictor of compliance in the model.


