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IMMERSION AND LEARNING

Supplemental Material
Experiment 1- Models’ results 
Table 1
ANCOVA results of H1 test using self-efficacy (post-test) as criterion: reduced model

	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.57
	1
	0.57
	4.24
	.045
	.08
	

	self- efficacy (pre)
	12.11
	1
	12.11
	89.50
	.000
	.64
	[.50, .72]

	Error
	6.77
	50
	0.14
	
	
	
	


Note. LL and UL represent the lower-limit and upper-limit of the partial η2 confidence interval, respectively; * p < 0.5, ** p < 0.01, *** p < 0.001

Table 2
ANCOVA results of H1 test using self-efficacy (post-test) as criterion: expanded model

	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.83
	1
	0.83
	6.63
	.013
	.13
	

	self- efficacy (pre)
	10.45
	1
	10.45
	82.97
	.000
	.64
	[.49, .73]

	understanding (post)
	0.00
	1
	0.00
	0.03
	.861
	.00
	[.00, .04]

	application (post)
	0.22
	1
	0.22
	1.74
	.194
	.04
	[.00, .16]

	creation (post)
	0.27
	1
	0.27
	2.17
	.147
	.04
	[.00, .17]

	multiple-choice (post)
	0.58
	1
	0.58
	4.64
	.037
	.09
	[.00, .23]

	Error
	5.79
	46
	0.13
	
	
	
	



Table 2
ANOVA results: H1 expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	50
	6.77
	
	
	
	

	Expanded model
	46
	5.7971
	4
	0.97
	1.93
	0.120



Table 4
ANCOVA results of RQ1 test using multiple-choice learning assessment (post-test) as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.03
	1
	0.03
	0.98
	.328
	.02
	

	Multiple-choice (pre)
	0.38
	1
	0.38
	14.41
	.000
	.22
	[.07, .37]

	Error
	1.31
	50
	0.03
	
	
	
	



Table 5
ANCOVA results of RQ1 test using multiple-choice learning assessment (post-test) as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.00
	1
	0.00
	0.03
	.855
	.00
	

	Multiple-choice(pre)
	0.35
	1
	0.35
	15.88
	.000
	.24
	[.09, .39]

	Self-efficacy(pre)
	0.22
	1
	0.22
	10.05
	.003
	.17
	[.04, .32]

	Error
	1.09
	49
	0.02
	
	
	
	



Table 6
ANOVA results: RQ1 (multiple-choice learning assessment) expanded and reduced models’ comparison 
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	50
	1.31
	
	
	
	

	Expanded model
	49
	1.09
	1
	0.22
	10.05
	0.003




Table 7
ANCOVA results of RQ1 test using knowledge understanding (post-test) as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.25
	1
	0.25
	0.32
	.573
	.01
	

	Understanding (pre)
	1.34
	1
	1.34
	1.71
	.197
	.03
	[.00, .14]

	Error
	38.98
	50
	0.78
	
	
	
	




Table 8
ANCOVA results of RQ1 test using knowledge understanding (post-test) as criterion: expanded model

	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.04
	1
	0.04
	0.06
	.814
	.00
	

	Understanding (pre)
	0.71
	1
	0.71
	1.00
	.322
	.02
	[.00, .12]

	Self-efficacy (pre)
	4.43
	1
	4.43
	6.28
	.016
	.11
	[.01, .26]

	Error
	34.55
	49
	0.71
	
	
	
	



Table 9
ANOVA results: RQ1(knowledge understanding) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	50
	38.98
	
	
	
	

	Expanded model
	49
	34.55
	1
	4.43 
	6.28
	0.015




Table 10
ANCOVA results of RQ1 test using knowledge application (post-test) as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.05
	1
	0.05
	0.06
	.803
	.00
	

	Application(pre)
	1.90
	1
	1.90
	2.58
	.115
	.05
	[.00, .17]

	Error
	36.91
	50
	0.74
	
	
	
	



Table 11
ANCOVA results of RQ1 test using knowledge application (post-test) as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.01
	1
	0.01
	0.01
	.915
	.00
	

	Application(pre)
	2.56
	1
	2.56
	3.47
	.068
	.07
	[.00, .20]

	Self-efficacy (pre)
	0.73
	1
	0.73
	0.98
	.326
	.02
	[.00, .12]

	Error
	36.18
	49
	0.74
	
	
	
	



Table 12
ANOVA results: RQ1(knowledge application) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	50
	36.91
	NA
	NA
	NA
	NA

	Expanded model
	49
	36.18
	1
	0.73
	0.98
	0.326



Table 13
ANCOVA results of RQ1 test using knowledge creation (post-test) as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.11
	1
	0.11
	0.13
	.721
	.00
	

	Creation (pre)
	0.87
	1
	0.87
	1.06
	.308
	.02
	[.00, .12]

	Error
	40.77
	50
	0.82
	
	
	
	



Table 14
ANCOVA results of RQ1 test using knowledge creation (post-test) as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.05
	1
	0.05
	0.07
	.797
	.00
	

	Creation (pre)
	1.47
	1
	1.47
	1.92
	.172
	.04
	[.00, .15]

	Self-efficacy (pre)
	3.24
	1
	3.24
	4.23
	.045
	.08
	[.00, .21]

	Error
	37.53
	49
	0.77
	
	
	
	



Table 15
ANOVA results: RQ1(knowledge creation) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	50
	40.77
	
	
	
	

	Expanded model
	49
	37.53
	1
	3.24
	4.23
	0.045




Experiment 2 – Models’ results 

Table 16
ANCOVA results of H1 test, self-efficacy at post-first as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.36
	1
	0.36
	3.58
	.061
	.03
	

	Self-efficacy(pre)
	16.26
	1
	16.26
	161.29
	.000
	.55
	[.45, .62]

	grade
	0.09
	2
	0.04
	0.45
	.638
	.01
	[.00, .03]

	Error
	13.51
	134
	0.10
	
	
	
	



Table 17
ANCOVA results of H1 test, self-efficacy at post-first as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.21
	1
	0.21
	2.37
	.126
	.02
	

	Self-efficacy(pre)
	13.66
	1
	13.66
	154.79
	.000
	.55
	[.45, .62]

	Understanding (post-first)
	0.52
	1
	0.52
	5.94
	.016
	.04
	[.00, .11]

	Application(post-first)
	0.03
	1
	0.03
	0.37
	.544
	.00
	[.00, .04]

	Creation (post-first)
	0.10
	1
	0.10
	1.11
	.295
	.01
	[.00, .05]

	Multiple-choice (post-first)
	0.09
	1
	0.09
	0.99
	.321
	.01
	[.00, .05]

	Learning agency (post-first)
	0.52
	1
	0.52
	5.95
	.016
	.04
	[.00, .11]

	grade
	0.23
	2
	0.12
	1.29
	.278
	.02
	[.00, .06]

	Error
	11.39
	129
	0.09
	
	
	
	



Table 18
ANOVA results: H1(self-efficacy at post-first) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	13.51
	
	
	
	

	Expanded model
	129
	11.39
	5
	2.12
	4.81
	< 0.001



Table 19
ANCOVA results of H1 test, self-efficacy at post-second as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.01
	1
	0.01
	0.19
	.663
	.00
	

	Self-efficacy (post-first)
	24.46
	1
	24.46
	359.42
	.000
	.73
	[.66, .77]

	grade
	0.18
	2
	0.09
	1.34
	.264
	.02
	[.00, .06]

	Error
	9.12
	134
	0.07
	
	
	
	



Table 20
ANCOVA results of H1 test, self-efficacy at post-second as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.01
	1
	0.01
	0.10
	.757
	.00
	

	Self-efficacy (post-first)
	21.09
	1
	21.09
	335.54
	.000
	.72
	[.66, .77]

	Understanding (post-second)
	0.08
	1
	0.08
	1.25
	.266
	.01
	[.00, .06]

	Application (post-second)
	0.00
	1
	0.00
	0.00
	.969
	.00
	[.00, 1.00]

	Creation (post-second)
	0.32
	1
	0.32
	5.14
	.025
	.04
	[.00, .11]

	Multiple-choice (post-second)
	0.27
	1
	0.27
	4.27
	.041
	.03
	[.00, .10]

	Learning Agency (post-second)
	0.20
	1
	0.20
	3.18
	.077
	.02
	[.00, .08]

	grade
	0.13
	2
	0.07
	1.01
	.365
	.02
	[.00, .06]

	Error
	8.11
	129
	0.06
	
	
	
	



Table 21
ANOVA results: H1(self-efficacy at post-second) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	9.12
	
	
	
	

	Expanded model
	129
	8.11
	5
	1.01
	3.216
	0.009



Table 22
ANCOVA results of RQ1 test, multiple-choice learning assessment at post-first as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.01
	1
	0.01
	0.16
	.694
	.00
	

	Multiple-choice (pre)
	0.55
	1
	0.55
	6.26
	.014
	.04
	[.01, .11]

	grade
	0.01
	2
	0.01
	0.08
	.921
	.00
	[.00, .01]

	Error
	11.72
	134
	0.09
	
	
	
	



Table 23
ANCOVA results of RQ1 test, multiple-choice learning assessment at post-first as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.01
	1
	0.01
	0.10
	.758
	.00
	

	Multiple-choice (pre)
	0.51
	1
	0.51
	5.86
	.017
	.04
	[.00, .11]

	Self-efficacy (pre)
	0.06
	1
	0.06
	0.69
	.407
	.01
	[.00, .04]

	grade
	0.01
	2
	0.01
	0.08
	.922
	.00
	[.00, .01]

	Error
	11.66
	133
	0.09
	
	
	
	



Table 24
ANOVA results: RQ1 (multiple-choice learning assessment, at post-first) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	11.72
	
	
	
	

	Expanded model
	133
	11.66
	1
	0.06
	0.69
	0.407



Table 25
ANCOVA results of RQ1 test, multiple-choice learning assessment at post-second as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.02
	1
	0.02
	0.26
	.614
	.00
	

	Multiple-choice (pre)
	1.44
	1
	1.44
	18.40
	.000
	.12
	[.05, .21]

	grade
	0.17
	2
	0.09
	1.07
	.345
	.02
	[.00, .06]

	Error
	10.48
	134
	0.08
	
	
	
	



Table 26
ANCOVA results of RQ1 test, multiple-choice learning assessment at post-second as criterion: expanded model

	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.02
	1
	0.02
	0.25
	.617
	.00
	

	Multiple-choice (pre)
	1.39
	1
	1.39
	17.68
	.000
	.12
	[.04, .20]

	Self-efficacy (post-first)
	0.00
	1
	0.00
	0.00
	.974
	.00
	[.00, 1.00]

	grade
	0.17
	2
	0.09
	1.06
	.348
	.02
	[.00, .06]

	Error
	10.48
	133
	0.08
	
	
	
	



Table 27
ANOVA results: RQ1 (multiple-choice learning assessment, at post-second) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	10.48
	
	
	
	

	Expanded
model
	133
	10.48
	1
	8.42
	0.01
	0.974



Table 28
ANCOVA results of RQ1 test, knowledge understanding at post-first as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.13
	1
	0.13
	0.11
	.742
	.00
	

	Understanding (pre)
	7.59
	1
	7.59
	6.52
	.012
	.05
	[.01, .12]

	grade
	3.94
	2
	1.97
	1.69
	.188
	.02
	[.00, .07]

	Error
	155.97
	134
	1.16
	
	
	
	



Table 29
ANCOVA results of RQ1 test, knowledge understanding at post-first as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.13
	1
	0.13
	0.11
	.738
	.00
	

	Understanding (pre)
	7.20
	1
	7.20
	6.14
	.014
	.04
	[.00, .11]

	Self-efficacy (pre)
	0.01
	1
	0.01
	0.01
	.935
	.00
	[.00, .01]

	grade
	3.95
	2
	1.98
	1.68
	.190
	.02
	[.00, .07]

	Error
	155.96
	133
	1.17
	
	
	
	



Table 30
ANOVA results: RQ1 (knowledge understanding, at post-first) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	155.97
	
	
	
	

	Expanded model
	133
	155.96
	1
	0.01
	0.01
	0.935



Table 31
ANCOVA results of RQ1 test, knowledge understanding at post-second as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.01
	1
	0.01
	0.01
	.906
	.00
	

	Understanding (pre)
	2.03
	1
	2.03
	2.09
	.151
	.02
	[.00, .07]

	grade
	0.55
	2
	0.28
	0.29
	.752
	.00
	[.00, .03]

	Error
	129.97
	134
	0.97
	
	
	
	



Table 32
ANCOVA results of RQ1 test, knowledge understanding at post-second as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.19
	1
	0.19
	0.21
	.646
	.00
	

	Understanding (pre)
	0.64
	1
	0.64
	0.70
	.403
	.01
	[.00, .04]

	Self-efficacy (post-first)
	8.75
	1
	8.75
	9.60
	.002
	.07
	[.01, .14]

	grade
	0.70
	2
	0.35
	0.39
	.681
	.01
	[.00, .03]

	Error
	121.22
	133
	0.91
	
	
	
	



Table 33
ANOVA results: RQ1 (knowledge understanding, at post-second) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	129.97
	
	
	
	

	Expanded model
	133
	121.22
	1
	8.75
	9.60
	0.002



Table 34
ANCOVA results of RQ1 test, knowledge application at post-first as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.19
	1
	0.19
	0.15
	.702
	.00
	

	Application (pre)
	5.21
	1
	5.21
	4.04
	.047
	.03
	[.00, .09]

	grade
	4.04
	2
	2.02
	1.57
	.213
	.02
	[.00, .07]

	Error
	172.93
	134
	1.29
	
	
	
	



Table 35
ANCOVA results of RQ1 test, knowledge application at post-first as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.14
	1
	0.14
	0.11
	.746
	.00
	

	Application (pre)
	5.03
	1
	5.03
	3.88
	.051
	.03
	[.00, .09]

	Self-efficacy (pre)
	0.47
	1
	0.47
	0.36
	.549
	.00
	[.00, .04]

	grade
	4.07
	2
	2.04
	1.57
	.212
	.02
	[.00, .07]

	Error
	172.46
	133
	1.30
	
	
	
	



Table 36
ANOVA results: RQ1 (knowledge application, at post-first) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	172.93
	
	
	
	

	Expanded model
	133
	172.46
	1
	0.47
	0.36
	0.549



Table 37
ANCOVA results of RQ1 test, knowledge application at post-second as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	1.68
	1
	1.68
	1.71
	.193
	.01
	

	Application (pre)
	0.46
	1
	0.46
	0.47
	.494
	.00
	[.00, .04]

	grade
	2.37
	2
	1.19
	1.20
	.303
	.02
	[.00, .06]

	Error
	131.67
	134
	0.98
	
	
	
	



Table 38
ANCOVA results of RQ1 test, knowledge application at post-second as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	1.21
	1
	1.21
	1.23
	.269
	.01
	

	Application (pre)
	0.39
	1
	0.39
	0.40
	.531
	.00
	[.00, .04]

	Self-efficacy (post-first)
	1.03
	1
	1.03
	1.05
	.307
	.01
	[.00, .05]

	grade
	2.54
	2
	1.27
	1.29
	.278
	.02
	[.00, .06]

	Error
	130.63
	133
	0.98
	
	
	
	



Table 39
ANOVA results: RQ1 (knowledge application, at post-second) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	131.67
	
	
	
	

	Expanded model
	133
	130.63
	1
	1.03
	1.05
	0.307



Table 40
ANCOVA results of RQ1 test, knowledge creation at post-first as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	2.75
	1
	2.75
	4.07
	.046
	.03
	

	Creation (pre)
	14.72
	1
	14.72
	21.72
	.000
	.14
	[.06, .23]

	grade
	0.30
	2
	0.15
	0.22
	.804
	.00
	[.00, .02]

	Error
	90.77
	134
	0.68
	
	
	
	



Table 41
ANCOVA results of RQ1 test, knowledge creation at post-first as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	2.15
	1
	2.15
	3.27
	.073
	.02
	

	Creation (pre)
	13.95
	1
	13.95
	21.17
	.000
	.14
	[.06, .23]

	Self-efficacy (pre)
	3.10
	1
	3.10
	4.71
	.032
	.03
	[.00, .10]

	grade
	0.32
	2
	0.16
	0.25
	.783
	.00
	[.00, .02]

	Error
	87.66
	133
	0.66
	
	
	
	



Table 42
ANOVA results: RQ1 (knowledge creation, at post-first) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	90.77
	
	
	
	

	Expanded model
	133
	87.66
	1
	3.10
	4.71
	0.032



Table 43
ANCOVA results of RQ1 test, knowledge creation at post-second as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	6.43
	1
	6.43
	8.86
	.003
	.06
	

	Creation (pre)
	13.49
	1
	13.49
	18.60
	.000
	.12
	[.05, .21]

	grade
	0.98
	2
	0.49
	0.68
	.511
	.01
	[.00, .04]

	Error
	97.15
	134
	0.73
	
	
	
	



Table 44
ANCOVA results of RQ1 test, knowledge creation at post-second as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	5.23
	1
	5.23
	7.25
	.008
	.05
	

	Creation (pre)
	12.38
	1
	12.38
	17.15
	.000
	.11
	[.04, .20]

	Self-efficacy (post-first)
	1.14
	1
	1.14
	1.58
	.211
	.01
	[.00, .06]

	grade
	0.86
	2
	0.43
	0.60
	.553
	.01
	[.00, .04]

	Error
	96.02
	133
	0.72
	
	
	
	



Table 45
ANOVA results: RQ1 (knowledge creation, at post-second) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	97.15
	
	
	
	

	Expanded model
	133
	96.02
	1
	1.14
	1.58
	0.211



Table 46
ANCOVA results of RQ2 test, multiple-choice learning assessment at delayed post-test as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.11
	1
	0.11
	2.41
	.123
	.02
	

	Multiple-choice (post-second)
	0.45
	1
	0.45
	9.45
	.003
	.07
	[.01, .14]

	grade
	0.58
	2
	0.29
	6.14
	.003
	.08
	[.02, .16]

	Error
	6.37
	134
	0.05
	
	
	
	



Table 47
ANCOVA results of RQ2 test, multiple-choice learning assessment at delayed post-test as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	[bookmark: _GoBack]condition
	0.10
	1
	0.10
	2.04
	.155
	.02
	

	Multiple-choice (post-second)
	0.46
	1
	0.46
	9.57
	.002
	.07
	[.01, .14]

	Self-efficacy (post-second)
	0.01
	1
	0.01
	0.29
	.589
	.00
	[.00, .03]

	grade
	0.58
	2
	0.29
	6.12
	.003
	.08
	[.02, .16]

	Error
	6.36
	133
	0.05
	
	
	
	



Table 48
ANOVA results: RQ2 (multiple-choice, at delayed post-test) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	6.37
	
	
	
	

	Expanded model
	133
	6.35
	1
	0.014
	0.29
	0.589



Table 49
ANCOVA results of RQ3 test, self-efficacy at delayed post-test as criterion: reduced model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.01
	1
	0.01
	0.04
	.837
	.00
	

	Self-efficacy (post-second)
	0.16
	1
	0.16
	0.60
	.442
	.00
	[.00, .04]

	grade
	0.07
	2
	0.04
	0.14
	.872
	.00
	[.00, .01]

	Error
	35.31
	134
	0.26
	
	
	
	



Table 50
ANCOVA results of RQ3 test, self-efficacy at delayed post-test as criterion: expanded model
	Predictor
	Sum
of
Squares
	df
	Mean
Square
	F
	p
	partial η2
	partial η2 
90% CI
[LL, UL]

	condition
	0.06
	1
	0.06
	0.27
	.606
	.00
	

	Self-efficacy (post-second)
	0.07
	1
	0.07
	0.30
	.585
	.00
	[.00, .03]

	Understanding (delayed)
	1.04
	1
	1.04
	4.27
	.041
	.03
	[.00, .10]

	Application(delayed)
	0.03
	1
	0.03
	0.10
	.747
	.00
	[.00, .02]

	Creation (delayed)
	0.03
	1
	0.03
	0.13
	.721
	.00
	[.00, .03]

	Multiple-choice (delayed)
	0.01
	1
	0.01
	0.04
	.840
	.00
	[.00, .02]

	Learning agency (delayed)
	1.10
	1
	1.10
	4.53
	.035
	.03
	[.00, .10]

	grade
	0.04
	2
	0.02
	0.09
	.914
	.00
	[.00, .01]

	Error
	31.27
	129
	0.24
	
	
	
	



Table 51
ANOVA results: RQ2 (multiple-choice, at delayed post-test) expanded and reduced models’ comparison
	
	Residual df
	Residual Sum of Squares 
	df
	Sum of Squares
	F
	p

	Reduced model
	134
	35.31
	
	
	
	

	Expanded model
	129
	31.27
	5
	4.04
	3.33
	0.007





