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Supplemental Table 1 
Response Rates by Class
	Class
	Disciplinary Area
	Number of Respondents
	Total Class Enrollment
	Response Rate

	A
	Chemistry
	221
	270
	82%

	B
	Biology
	104
	343
	30%

	C
	Calculus
	99
	152
	65%

	D
	Physics
	83
	121
	69%

	E
	Computer Science
	98
	250
	39%

	F
	Chemistry
	172
	251
	69%

	G
	Biology
	673
	807
	83%

	H
	Biology
	20
	65
	31%

	I
	Physics
	175
	316
	55%

	J
	Geology
	17
	80
	21%

	K
	Chemistry
	140
	180
	78%

	L
	Calculus
	28
	36
	78%

	M 
	Biology
	55
	98
	56%





Supplemental Table 2 
Survey Scales, Summary Statistics, and Reliability Coefficients
	Item Name
	Item Wording
	Mean [SD]
	Skew
	Kurt-osis
	Retained in Final Model
	McDonald’s Omega Coefficient [95% Confidence Interval]

	Perceived Classroom Goal Structure (“Mastery”)

	Mas_1
	In this class, trying hard is very important.
	5.17
[0.85]
	-1.20
	2.40
	Y
	0.80 [0.78, 0.82]

	Mas_2
	In this class, how much you improve is really important.
	4.71
[1.09]
	-0.88
	0.71
	Y
	

	Mas_3
	In this class, really understanding the material is the main goal.
	5.06
[1.00]
	-1.27
	1.89
	Y
	

	Mas_4
	In this class, it's important to understand the work, not just memorize it.
	5.22
[0.94]
	-1.44
	2.42
	Y
	

	Mas_5
	In this class, learning new ideas and concepts is very important.
	5.23
[0.81]
	-1.15
	2.25
	Y
	

	Mas_6
	In this class, it's OK to make mistakes as long as you are learning.
	4.55
[1.31]
	-0.83
	0.13
	Y
	

	Perceived Relevance of the Course for Helping Others (“Relevance”)

	Rel_1
	I think knowledge and skills I learn in this class can be used to give back to my community.
	3.97
[1.29]
	-0.41
	-0.37
	Y
	0.96 [0.96, 0.96]

	Rel_2
	I think the knowledge and skills I learn in this class are useful for helping other people like me.
	4.07
[1.25]
	-0.50
	-0.19
	Y
	

	Rel_3
	I think the knowledge and skills I learn in this class are useful for helping other people similar to me.
	4.11
[1.22]
	-0.47
	-0.12
	Y
	

	Rel_4
	I think knowledge and skills I learn in this class can be used to attend to others’ needs.
	4.01
[1.26]
	-0.40
	-0.32
	Y
	

	Rel_5
	I think knowledge and skills I learn in this class will help me make a contribution to my community.
	4.02
[1.29]
	-0.47
	-0.29
	Y
	

	Rel_6
	I think I can apply knowledge and skills I learn in this class to helping others.
	4.11
[1.26]
	-0.52
	-0.18
	Y
	

	Students’ Trust in their Instructor (“Trust”)

	Tru_1
	The professor of this class is always ready to help.
	5.19
[0.88]
	-1.20
	2.01
	Y
	Full Scale:
0.95 [0.95, 0.95]

Modified Scale:
0.96 [0.95, 0.96]

	Tru_2
	The professor of this class has high expectations for all students.
	4.75
[0.92]
	-0.54
	0.39
	N
	

	Tru_3
	The professor of this class is easy to talk to.
	5.02
[0.96]
	-1.01
	1.13
	Y
	

	Tru_4
	The professor cares about students in this class.
	5.18
[0.84]
	-1.08
	1.73
	Y
	

	Tru_5
	The professor meets my expectations.
	5.05
[0.99]
	-1.19
	1.82
	Y
	

	Tru_6
	The professor of this class really listens to students.
	5.05
[0.95]
	-1.05
	1.51
	Y
	

	Tru_7
	The professor of this class is always honest with me.
	5.14
[0.84]
	-0.97
	1.53
	Y
	

	Tru_8
	The professor of this class does a terrific job.
	4.95
[1.09]
	-1.19
	1.54
	Y
	

	Tru_9
	Students can believe what this professor tells them.
	5.26
[0.80]
	-1.19
	2.44
	Y
	

	Tru_10
	The professor of this course is good at teaching.
	5.10
[0.97]
	-1.11
	1.26
	Y
	

	Tru_11
	Students learn a lot from the professor of this course.
	5.05
[0.97]
	-1.15
	1.75
	Y
	

	Tru_12
	Students in this class can depend on this professor for help.
	5.07
[0.96]
	-1.11
	1.55
	Y
	

	Perceived Sense of Competition in the Class (“Competition”)

	Com_1
	The professor seems to pit students against each other in a competitive manner in this class.
	1.88
[1.15]
	1.44
	1.61
	Y
	0.90 [0.89, 0.91]

	Com_2
	Students tend to be very competitive with each other in this class.
	2.63
[1.44]
	0.56
	-0.70
	Y
	

	Com_3
	Students are encouraged to outperform others.
	2.49
[1.46]
	0.77
	-0.42
	Y
	

	Com_4
	The professor frequently compares students to each other.
	1.53
[0.86]
	2.11
	5.24
	Y
	

	Com_5
	The amount of recognition students get in this class depends on how their performance compares to other students.
	1.93
[1.17]
	1.40
	1.53
	Y
	

	Com_6
	Everybody is concerned with finishing at the top of the class.
	3.00
[1.59]
	0.31
	-1.04
	Y
	

	Com_7
	Students in this class frequently compare their performance to each other.
	3.23
[1.60]
	0.11
	-1.13
	Y
	

	Com_8
	The grading in this course is competitive.
	3.39
[1.65]
	0.04
	-1.20
	Y
	

	Students’ Sense of Control Over their Learning (“Control”)

	Con_1
	I have a great deal of control over my academic performance in this class.
	4.51
[1.10]
	-0.77
	0.68
	Y
	0.85 [0.84, 0.87]

	Con_2
	The more effort I put into this class, the better I do.
	4.91
[1.05]
	-1.17
	1.68
	Y
	

	Con_3
	No matter what I do, I can’t seem to do well in this course.
	3.04
[1.42]
	0.42
	-0.63
	Y
	

	Con_4
	I see myself as largely responsible for my performance in this course.
	4.89
[0.92]
	-0.80
	0.90
	Y
	

	Con_5
	How well I do in this course is often the “luck of the draw”.
	2.67
[1.24]
	0.53
	-0.32
	Y
	

	Con_6
	There is little I can do about my performance in this course.
	2.32
[1.14]
	0.95
	0.72
	Y
	

	Con_7
	When I do poorly on an assignment or assessment in this course, it’s usually because I haven’t given it my best effort.
	4.01
[1.31]
	-0.46
	-0.43
	Y
	

	Con_8
	My grades are basically determined by things beyond my control and there is little I can do to change that.
	2.42
[1.21]
	0.83
	0.32
	Y
	

	Students’ Perceived Value of the Course (“Value”)

	Val_1
	I think I will be able to use what I learn in this course in other courses.
	4.73
[1.12]
	-0.99
	1.08
	Y
	0.92 [0.91, 0.93]

	Val_2
	It is important for me to learn the course material in this class.
	5.00
[1.02]
	-1.16
	1.54
	Y
	

	Val_3
	I am very interested in the content area of this course.
	4.32
[1.29]
	-0.59
	-0.19
	Y
	

	Val_4
	I think the course material in this class is useful for me to learn.
	4.71
[1.10]
	-0.93
	0.89
	Y
	

	Val_5
	I like the subject matter of this course.
	4.38
[1.25]
	-0.67
	0.01
	Y
	

	Val_6
	Understanding the subject matter of this course is very important to me.
	4.80
[1.12]
	-1.01
	0.95
	Y
	

	Students’ level of Cognitive Engagement in the Course (“Engagement”)

	CE_1
	I check my work for this class and make sure it is right.
	4.75
[0.94]
	-0.78
	0.86
	Y
	Full Scale:
0.73 [0.70, 0.75]

Modified Scale:
0.83 [0.81, 0.84]

	CE_2
	I think about different ways to solve problems.
	4.58
[0.99]
	-0.59
	0.37
	Y
	

	CE_3
	I try to connect what I am learning in this class to things I have learned before.
	4.81
[0.95]
	-0.80
	0.97
	Y
	

	CE_4
	I try to understand my mistakes when I get something wrong.
	5.04
[0.83]
	-0.86
	1.43
	Y
	

	CE_5
	I would rather be told the answer than have to do the work.
	2.97
[1.25]
	0.40
	-0.43
	N
	

	CE_6
	I don't think that hard when I am doing work for this class.
	2.59
[1.28]
	0.70
	-0.15
	N
	

	CE_7
	When work is hard, I only study the easy parts.
	2.45
[1.22]
	0.81
	0.15
	N
	

	CE_8
	I do more than is required for this class.
	3.54
[1.25]
	0.05
	-0.54
	N
	


Note. The question stem for each of these items was: “Please indicate how much you disagree or agree with the following statements about [name of course].” All items were asked on a six-point Likert scale (strongly disagree [1], disagree [2], somewhat disagree [3], somewhat agree [4], agree [5], strongly agree [6]). 




Supplemental Table 3  
Measurement Model Components of SEM
	Construct item contributes to
	Item Name
	Estimate ± Standard Error (p-value)
	Standardized Estimate

	
	
	
	

	Mastery
	Mas_1
	1.00
	0.52

	
	Mas_2
	1.42 ± 0.095 (< 0.001)
	0.58

	
	Mas_3
	1.67 ± 0.123 (< 0.001)
	0.74

	
	Mas_4
	1.74 ± 0.112 (< 0.001)
	0.82

	
	Mas_5
	1.55 ± 0.088 (< 0.001)
	0.86

	
	Mas_6
	1.35 ± 0.131 (< 0.001)
	0.46

	
	
	
	

	Relevance
	Rel_1
	1.00
	0.89

	
	Rel_2
	0.93 ± 0.017 (< 0.001)
	0.85

	
	Rel_3
	0.93 ± 0.016 (< 0.001)
	0.88

	
	Rel_4
	0.98 ± 0.017 (< 0.001)
	0.89

	
	Rel_5
	1.03 ± 0.015 (< 0.001)
	0.92

	
	Rel_6
	0.99 ± 0.017 (< 0.001)
	0.90

	
	
	
	

	Trust
	Tru_1
	1.00
	0.78

	
	Tru_3
	1.10 ± 0.031 (< 0.001)
	0.79

	
	Tru_4
	1.03 ± 0.031 (< 0.001)
	0.83

	
	Tru_5
	1.26 ± 0.036 (< 0.001)
	0.87

	
	Tru_6
	1.19 ± 0.034 (< 0.001)
	0.86

	
	Tru_7
	0.99 ± 0.036 (< 0.001)
	0.80

	
	Tru_8
	1.25 ± 0.041 (< 0.001)
	0.79

	
	Tru_9
	0.91 ± 0.038 (< 0.001)
	0.79

	
	Tru_10
	1.17 ± 0.041 (< 0.001)
	0.83

	
	Tru_11
	1.16 ± 0.042 (< 0.001)
	0.82

	
	Tru_12
	1.19 ± 0.033 (< 0.001)
	0.85

	
	
	
	

	Competition
	Com_1
	1.00
	0.70

	
	Com_2
	1.47 ± 0.054 (< 0.001)
	0.81

	
	Com_3
	1.49 ± 0.051 (< 0.001)
	0.82

	
	Com_4
	0.55 ± 0.027 (< 0.001)
	0.52

	
	Com_5
	0.87 ± 0.038 (< 0.001)
	0.60

	
	Com_6
	1.45 ± 0.063 (< 0.001)
	0.73

	
	Com_7
	1.38 ± 0.066 (< 0.001)
	0.69

	
	Com_8
	1.54 ± 0.066 (< 0.001)
	0.74

	
	
	
	

	Control 
	Con_1
	1.00
	0.80

	
	Con_2
	0.94 ± 0.029 (< 0.001)
	0.78

	
	Con_3
	-1.00 ± 0.050 (< 0.001)
	-0.62

	
	Con_4
	0.62 ± 0.030 (< 0.001)
	0.59

	
	Con_5
	-0.73 ± 0.045 (< 0.001)
	-0.52

	
	Con_6
	-0.73 ± 0.042 (< 0.001)
	-0.56

	
	Con_7
	0.74 ± 0.037 (< 0.001)
	0.49

	
	Con_8
	-0.67 ± 0.044 (< 0.001)
	-0.48

	
	
	
	

	Value
	Val_1
	1.00
	0.77

	
	Val_2
	0.94 ± 0.030 (< 0.001)
	0.80

	
	Val_3
	1.23 ± 0.041 (< 0.001)
	0.82

	
	Val_4
	1.15 ± 0.029 (< 0.001)
	0.89

	
	Val_5
	1.10 ± 0.040 (< 0.001)
	0.75

	
	Val_6
	0.98 ± 0.039 (< 0.001)
	0.75

	
	
	
	

	Engagement
	CE_1
	1.00
	0.72

	
	CE_2
	1.06 ± 0.035 (< 0.001)
	0.73

	
	CE_3
	1.08 ± 0.044 (< 0.001)
	0.77

	
	CE_4
	0.91 ± 0.034 (< 0.001)
	0.74

	
	
	
	

	Items or Constructs Covarying
	Estimate ± Standard Error (p-value)
	Standardized Estimate

	Mas_1 ~ Mas_2
	0.16 ± 0.022 (< 0.001)
	0.24

	Mas_1 ~ Mas_6
	-0.26 ± 0.021 (< 0.001)
	-0.31

	Rel_2 ~ Rel_3
	0.24 ± 0.020 (< 0.001)
	0.62

	Tru_10 ~ Tru_11
	0.14 ± 0.015 (< 0.001)
	0.46

	Com_1 ~ Com_4
	0.21 ± 0.020 (< 0.001)
	0.35

	Com_4 ~ Com_5
	0.23 ± 0.023 (< 0.001)
	0.33

	Com_6 ~ Com_7
	0.50 ± 0.044 (< 0.001)
	0.04

	Con_3 ~ Con_5
	0.45 ± 0.055 (< 0.001)
	0.38

	Con_3 ~ Con_6
	0.40 ± 0.054 (< 0.001)
	0.38

	Con_3 ~ Con_8
	0.31 ± 0.055 (< 0.001)
	0.26

	Con_5 ~ Con_6
	0.51 ± 0.052 (< 0.001)
	0.51

	Con_5 ~ Con_8
	0.52 ± 0.052 (< 0.001)
	0.46

	Con_6 ~ Con_8
	0.51 ± 0.055 (< 0.001)
	0.51

	Val_2 ~ Val_6
	0.09 ± 0.021 (< 0.001)
	0.19

	Val_3 ~ Val_5
	0.34 ± 0.029 (< 0.001)
	0.55

	Mastery ~ Competition
	-0.05 ± 0.001 (< 0.001)
	-0.15

	Mastery ~ Relevance 
	0.18 ± 0.017 (< 0.001)
	0.39

	Mastery ~ Trust 
	0.14 ± 0.013 (< 0.001)
	0.51

	Relevance ~ Trust
	0.25 ± 0.022 (< 0.001)
	0.35

	Relevance ~ Competition
	0.01 ± 0.02 (0.778)
	0.01

	Trust ~ Competition
	-0.12 ± 0.015 (< 0.001)
	-0.26

	Control ~ Value
	0.07 ± 0.014 (< 0.001)
	0.17

	Surprised ~ Curious
	0.15 ± 0.017 (< 0.001)
	0.23

	Surprised ~ Excited
	0.15 ± 0.020 (< 0.001)
	0.21

	Surprised ~ Confused
	0.12 ± 0.021 (< 0.001)
	0.16

	Surprised ~ Anxious
	0.11 ± 0.025 (< 0.001)
	0.11

	Surprised ~ Frustrated
	0.14 ± 0.024 (< 0.001)
	0.16

	Surprised ~ Bored
	-0.03 ± 0.022 (0.138)
	-0.04

	Curious ~ Excited
	0.29 ± 0.018 (< 0.001)
	0.52

	Curious ~ Confused
	0.02 ± 0.017 (0.333)
	0.03

	Curious ~ Anxious
	0.001 ± 0.020 (0.965)
	0.00

	Curious ~ Frustrated
	0.001 ± 0.018 (0.078)
	0.00

	Curious ~ Bored
	-0.11 ± 0.016 (< 0.001)
	-0.18

	Excited ~ Confused
	-0.05 ± 0.018 (0.006)
	-0.08

	Excited ~ Anxious
	-0.03 ± 0.021 (0.213)
	-0.03

	Excited ~ Frustrated
	-0.03 ± 0.020 (0.121)
	-0.04

	Excited ~ Bored
	-0.16 ± 0.018 (< 0.001)
	-0.24

	Confused ~ Anxious
	0.41 ± 0.027 (< 0.001)
	0.47

	Confused ~ Frustrated
	0.40 ± 0.027 (< 0.001)
	0.51

	Confused ~ Bored
	0.09 ± 0.020 (< 0.001)
	0.12

	Anxious ~ Frustrated
	0.54 ± 0.031 (< 0.001)
	0.56

	Anxious ~ Bored
	0.05 ± 0.023 (0.036)
	0.06

	Frustrated ~ Bored
	0.11 ± 0.023 (< 0.001)
	0.13





Supplemental Table 4 
Structural Model Components of SEM 
	[bookmark: _Hlk124942192]Outcome
	Predictor
	Estimate ± Standard Error (p-value)
	Standardized Estimate

	
	
	
	

	Mastery
(R2 = 0.09)
	Instructor A
	-0.11 ± 0.068 (0.101)
	-0.08

	
	Instructor B
	0.18 ± 0.073 (0.014)
	0.09

	
	Instructor C
	0.07 ± 0.074 (0.364)
	0.03

	
	Instructor D
	-0.10 ± 0.082 (0.213)
	-0.05

	
	Instructor E
	0.15 ± 0.072 (0.034)
	0.08

	
	Instructor F 
	0.04 ± 0.069 (0.618)
	0.02

	
	Instructor G
	-0.13 ± 0.064 (0.041)
	-0.14

	
	Instructor H
	0.03 ± 0.104 (0.760)
	0.01

	
	Instructor I
	0.00 ± 0.067 (0.968)
	0.00

	
	Instructor J
	-0.86 ± 0.162 (< 0.001)
	-0.18

	
	Instructor K
	0.15 ± 0.070 (0.033)
	0.09

	
	Instructor L
	0.10 ± 0.085 (0.226)
	0.03

	
	
	
	

	Relevance 
(R2 = 0.10)
	Instructor A
	-0.52 ± 0.178 (0.003)
	-0.15

	
	Instructor B
	0.45 ± 0.201 (0.026)
	0.09

	
	Instructor C
	-0.51 ± 0.210 (0.015)
	-0.10

	
	Instructor D
	-0.40 ± 0.203 (0.047)
	-0.07

	
	Instructor E
	0.45 ± 0.184 (0.015)
	0.09

	
	Instructor F 
	0.05 ± 0.180 (0.775)
	0.01

	
	Instructor G
	0.19 ± 0.164 (0.239)
	0.08

	
	Instructor H
	0.73 ± 0.254 (0.004)
	0.07

	
	Instructor I
	-0.55 ± 0.183 (0.003)
	-0.14

	
	Instructor J
	-0.99 ± 0.264 (< 0.001)
	-0.08

	
	Instructor K
	-0.17 ± 0.192 (0.389)
	-0.04

	
	Instructor L
	-0.63 ± 0.280 (0.024)
	-0.07

	
	
	
	

	Trust
(R2 = 0.07)
	Instructor A
	-0.22 ± 0.124 (0.083)
	-0.10

	
	Instructor B
	0.05 ± 0.133 (0.733)
	0.02

	
	Instructor C
	-0.01 ± 0.143 (0.975)
	0.00

	
	Instructor D
	0.35 ± 0.128 (0.007)
	0.10

	
	Instructor E
	-0.15 ± 0.130 (0.268)
	-0.05

	
	Instructor F 
	0.29 ± 0.124 (0.019)
	0.12

	
	Instructor G
	-0.18 ± 0.118 (0.139)
	-0.12

	
	Instructor H
	0.45 ± 0.142 (0.001)
	0.07

	
	Instructor I
	0.05 ± 0.124 (0.676)
	0.02

	
	Instructor J
	0.03 ± 0.204 (0.888)
	0.00

	
	Instructor K
	-0.04 ± 0.129 (0.751)
	-0.02

	
	Instructor L
	0.04 ± 0.168 (0.792)
	0.01

	
	
	
	

	Competition
(R2 = 0.25)
	Instructor A
	0.75 ± 0.104 (< 0.001)
	0.30

	
	Instructor B
	-0.07 ± 0.111 (0.491)
	-0.02

	
	Instructor C
	-0.10 ± 0.110 (0.389)
	-0.03

	
	Instructor D
	-0.16 ± 0.112 (0.160)
	-0.04

	
	Instructor E
	0.20 ± 0.112 (0.081)
	0.05

	
	Instructor F 
	0.14 ± 0.104 (0.191)
	0.05

	
	Instructor G
	0.84 ± 0.100 (< 0.001)
	0.51

	
	Instructor H
	-0.26 ± 0.180 (0.154)
	-0.03

	
	Instructor I
	0.40 ± 0.107 (< 0.001)
	0.14

	
	Instructor J
	-0.38 ± 0.146 (< 0.010)
	-0.05

	
	Instructor K
	0.08 ± 0.106 (0.464)
	0.03

	
	Instructor L
	-0.15 ±0.133 (0.268)
	-0.02

	
	
	
	

	Control
(R2 = 0.43)
	Mastery
	0.40 ± 0.079 (< 0.001)
	0.21

	
	Relevance 
	0.09 ± 0.023 (< 0.001)
	0.12

	
	Trust
	0.44 ± 0.044 (< 0.001)
	0.35

	
	Competition
	-0.25 ± 0.036 (< 0.001)
	-0.23

	
	Instructor A
	-0.04 ± 0.113 (0.761)
	-0.01

	
	Instructor B
	0.04 ± 0.114 (0.718)
	0.01

	
	Instructor C
	0.18 ± 0.121 (0.140)
	0.05

	
	Instructor D
	-0.08 ± 0.121 (0.531)
	-0.02

	
	Instructor E
	0.34 ± 0.121 (0.005)
	0.09

	
	Instructor F 
	0.07 ± 0.114 (0.552)
	0.02

	
	Instructor G
	0.26 ± 0.101 (0.012)
	0.14

	
	Instructor H
	0.53 ± 0.14 (< 0.001)
	0.06

	
	Instructor I
	-0.10 ± 0.113 (0.383)
	-0.03

	
	Instructor J
	0.86 ± 0.209 (< 0.001)
	0.09

	
	Instructor K
	0.03 ± 0.122 (0.835)
	0.01

	
	Instructor L
	0.27 ± 0.159 (0.093)
	0.04

	
	
	
	

	Value
(R2 = 0.54)
	Mastery
	0.42 ± 0.068 (< 0.001)
	0.22

	
	Relevance
	0.38 ± 0.021 (< 0.001)
	0.51

	
	Trust
	0.11 ± 0.033 (0.001)
	0.09

	
	Competition
	0.02 ± 0.027 (0.455)
	0.02

	
	Instructor A
	-0.33 ± 0.092 (<0.001)
	-0.12

	
	Instructor B
	-0.28 ± 0.103 (0.006)
	-0.08

	
	Instructor C
	-0.39 ± 0.106 (< 0.001)
	0.10

	
	Instructor D
	-0.59 ± 0.112 (< 0.001)
	-0.14

	
	Instructor E
	-0.01 ± 0.094 (0.958)
	0.00

	
	Instructor F 
	-0.25 ± 0.088 (0.005)
	-0.08

	
	Instructor G
	-0.12 ± 0.084 (0.140)
	-0.07

	
	Instructor H
	-0.38 ± 0.243 (0.120)
	-0.05

	
	Instructor I
	-0.63 ± 0.092 (< 0.001)
	-0.21

	
	Instructor J
	-0.75 ± 0.212 (< 0.001)
	-0.08

	
	Instructor K
	-0.24 ± 0.098 (0.014)
	-0.07

	
	Instructor L
	-0.57 ± 0.122 (< 0.001)
	-0.08

	
	
	
	

	Surprised
(R2 = 0.05)
	Mastery
	0.09 ± 0.076 (0.235)
	0.04

	
	Relevance
	0.15 ± 0.029 (< 0.001)
	0.18

	
	Trust
	0.12 ± 0.044 (0.006)
	0.09

	
	Competition
	0.15 ± 0.035 (< 0.001)
	0.12

	
	Control
	-0.003 ± 0.041 (0.943)
	0.0

	
	Value 
	-0.05 ± 0.042 (0.228)
	-0.05

	
	
	
	

	Curious
(R2 = 0.32)
	Mastery
	0.01 ± 0.064 (0.894)
	0.00

	
	Relevance
	0.06 ± 0.029 (0.037)
	0.08

	
	Trust
	0.15 ± 0.036 (< 0.001)
	0.12

	
	Competition
	0.05 ± 0.028 (0.06)
	0.05

	
	Control
	0.024 ± 0.032 (0.468)
	0.02

	
	Value
	0.45 ± 0.051 (< 0.001)
	0.45

	
	
	
	

	Excited
(R2 = 0.30)
	Mastery
	-0.17 ± 0.064 (0.010)
	-0.08

	
	Relevance
	0.16 ± 0.030 (< 0.001)
	0.20

	
	Trust
	0.19 ± 0.039 (< 0.001)
	0.14

	
	Competition
	0.03 ± 0.031 (0.316)
	0.03

	
	Control
	0.10 ± 0.036 (0.004)
	0.09

	
	Value
	0.34 ± 0.051 (< 0.001)
	0.31

	
	
	
	

	Confused
(R2 = 0.26)
	Mastery
	0.73 ± 0.094 (< 0.001)
	0.33

	
	Relevance
	0.04 ± 0.029 (0.211)
	0.042

	
	Trust
	-0.12 ± 0.047 (0.010)
	-0.09

	
	Competition
	0.05 ± 0.035 (0.157)
	0.04

	
	Control
	-0.45 ± 0.043 (< 0.001)
	-0.40

	
	Value
	-0.32 ± 0.046 (< 0.001)
	-0.28

	
	
	
	

	Anxious
(R2 = 0.26)
	Mastery
	0.72 ± 0.104 (< 0.001)
	0.27

	
	Relevance
	0.01 ± 0.034 (0.812)
	0.01

	
	Trust
	0.01 ± 0.054 (0.816)
	0.01

	
	Competition
	0.15 ± 0.043 (< 0.001)
	0.10

	
	Control
	-0.64 ± 0.054 (< 0.001)
	-0.47

	
	Value 
	-0.24 ± 0.052 (< 0.001)
	-0.17

	
	
	
	

	Frustrated
(R2 = 0.29)
	Mastery
	0.80 ± 0.105 (< 0.001)
	0.32

	
	Relevance
	0.05 ± 0.032 (0.155)
	0.05

	
	Trust
	-0.18 ± 0.055 (0.001)
	-0.11

	
	Competition
	0.06 ± 0.041 (0.114)
	0.05

	
	Control
	-0.60 ± 0.051 (< 0.001)
	-0.47

	
	Value 
	-0.26 ± 0.053 (< 0.001)
	-0.20

	
	
	
	

	Bored
(R2 = 0.17)
	Mastery
	-0.29 ± 0.075 (< 0.001)
	-0.14

	
	Relevance
	-0.08 ± 0.029 (0.007)
	-0.10

	
	Trust
	-0.15 ± 0.044 (0.001)
	-0.11

	
	Competition
	0.10 ± 0.032 (0.002)
	0.08

	
	Control
	0.01 ± 0.040 (0.875)
	0.01

	
	Value 
	-0.20 ± 0.046 (< 0.001)
	-0.18

	
	
	
	

	Engagement
(R2 = 0.35)
	Control
	0.16 ± 0.031 (< 0.001)
	0.21

	
	Value
	0.27 ± 0.030 (< 0.001)
	0.34

	
	Surprised
	-0.01 ± 0.017 (0.432)
	-0.20

	
	Curious
	0.08 ± 0.027 (0.003)
	0.10

	
	Excited
	0.05 ± 0.024 (0.047)
	0.07

	
	Confused
	-0.003 ± 0.024 (0.897)
	-0.01

	
	Anxious 
	0.02 ± 0.019 (0.359)
	0.03

	
	Frustrated
	0.02 ± 0.021 (0.307)
	0.04

	
	Bored 
	-0.07 ± 0.019 (< 0.001)
	-0.10

	
	
	
	




Supplemental Table 5 
Breakdown of Total Effects of Course Environment Features on Engagement 
	
	
	Indirect Effect
	Total Effect

	Predictor
	Mediator
	Estimate ± Standard Error (p-value)
	Standardized Estimate
	Estimate ± Standard Error (p-value)
	Standardized Estimate

	
	
	
	
	
	

	Mastery
	Control
	0.07 ± 0.018 (< 0.001)
	0.04
	0.23 ± 0.038 (< 0.001)
	0.15

	
	Value
	0.11 ± 0.022 (< 0.001)
	0.07
	
	

	
	Surprised
	-0.001 ± 0.001 (0.515)
	-0.001
	
	

	
	Curious
	0.02 ± 0.008 (0.034)
	0.01
	
	

	
	Excited
	0.001 ± 0.003 (0.811)
	0.000
	
	

	
	Confused
	-0.001 ± 0.010 (0.896)
	-0.001
	
	

	
	Anxious
	0.01 ± 0.007 (0.374)
	0.004
	
	

	
	Frustrated
	0.01 ± 0.010 (0.998)
	0.01
	
	

	
	Bored
	0.03 ± 0.009 (0.003)
	0.02
	
	

	
	
	
	
	
	

	Relevance
	Control
	0.02 ± 0.004 (0.001)
	0.03
	0.16 ± 0.012 (< 0.001)
	0.26

	
	Value
	0.10 ± 0.012 (<0.001)
	0.17
	
	

	
	Surprised
	-0.002 ± 0.002 (0.438)
	-0.003
	
	

	
	Curious
	0.02 ± 0.007 (0.004)
	0.03
	
	

	
	Excited
	0.01 ± 0.007 (0.051)
	0.03
	
	

	
	Confused
	0.000 ± 0.003 (0.897)
	0.001
	
	

	
	Anxious
	-0.002 ± 0.003 (0.369)
	-0.004
	
	

	
	Frustrated
	-0.002 ± 0.002 (0.320)
	-0.004
	
	

	
	Bored
	0.011 ± 0.003 (0.001)
	0.02
	
	

	
	
	
	
	
	

	Trust
	Control
	0.07 ± 0.016 (<0.001)
	0.07
	0.13 ± 0.020 (< 0.001)
	0.13

	
	Value
	0.03 ± 0.009 (0.002)
	0.03
	
	

	
	Surprised
	-0.002 ± 0.002 (0.444)
	-0.002
	
	

	
	Curious
	0.02 ± 0.006 (0.008)
	0.02
	
	

	
	Excited
	0.01 ± 0.007 (0.061)
	0.01
	
	

	
	Confused
	0.001 ± 0.009 (0.897)
	0.001
	
	

	
	Anxious
	-0.01 ± 0.006 (0.359)
	-0.01
	
	

	
	Frustrated
	-0.01 ± 0.010 (0.309)
	-0.01
	
	

	
	Bored
	0.01 ± 0.004 (0.007)
	0.01
	
	

	
	
	
	
	
	

	Competition
	Control
	-0.04 ± 0.009 (<0.001)
	-0.05
	-0.03 ± 0.014 (0.028)
	-0.04

	
	Value
	0.01 ± 0.007 (0.459)
	0.01
	
	

	
	Surprised
	-0.002 ± 0.003 (0.436)
	-0.002
	
	

	
	Curious
	0.01 ± 0.003 (0.091)
	0.01
	
	

	
	Excited
	0.001 ± 0.002 (0.684)
	0.001
	
	

	
	Confused
	-0.000 ± 0.004 (0.896)
	-0.001
	
	

	
	Anxious
	0.01 ± 0.006 (0.365)
	0.01
	
	

	
	Frustrated
	0.01 ± 0.005 (0.315)
	0.01
	
	

	
	Bored
	-0.01 ± 0.003 (0.017)
	-0.01
	
	

	
	
	
	
	
	


Notes. The mediated path from each predictor to the outcome (Engagement) via the appraisals is the product of the direct path from the predictor to the appraisal and the direct path from the appraisal to the outcome. The mediated path from each predictor to the outcome via the emotions is the product of the total effect of the predictor on each emotion (which is the sum of the direct path from the predictor to the emotion and the mediated paths between the predictor and emotion via the appraisals) and the direct effect of that emotion on the outcome.
