Appendix S4 – VKS_6 model
	Parameters
	Model 1
	Model 2a
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Fixed effects
	
	
	
	
	
	
	

	Group
	
	
	
	
	
	
	

	Time
	
	
	
	
	
	
	

	Condition
	
	
	
	
	
	
	

	Group*Time
	
	
	
	
	
	
	

	Condition*Group*Time
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Random effects
	
	
	
	
	
	
	

	Participants (Intercept)
	.50***(.14)
	.30 (.15)
	.49***(.15)
	.54*** (.14)
	.56*** (.14)
	.56*** (.14)
	.53***(.16)

	Time | Participants slope
	
	.50**(.16)
	.50**(.16)
	
	
	
	.50***(.16)

	Time | Participants (correlation intercept-slope)
	
	
	
	-.32 (.32)
	-.29 (.32)
	-.29 (.33)
	

	Group | Participants slope
	
	-b
	
	
	
	
	

	Group | Participants (correlation intercept-slope)
	
	
	
	
	
	
	

	Condition | Participants slope
	
	.07 (.08)
	.07 (.08)
	.08 (.09)
	
	
	

	Condition | Participants (correlation intercept-slope)
	
	
	
	
	
	
	

	Items (Intercept)
	.52***(.08)
	.37***(.11)
	.57***(.11)
	.58***(.11)
	.60***(.11)
	.69***(.09)
	.69***(.09)

	Time | Items slope
	
	-b
	
	
	
	
	

	Time | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	Group | Items slope
	
	-b
	
	
	
	
	

	Group | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	Condition | Items slope
	
	.22 (.17)
	.22 (.17)
	.22 (.17)
	.20 (18)
	
	

	Condition | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Model summary
	
	
	
	
	
	
	

	Deviance statistic (AIC corrected)
	10535.87
	11881.16
	11875.11
	11957.15
	11839.70
	11739.26
	11675.14

	
	
	
	
	
	
	
	

	Covariance structure
	VC
	VC
	VC
	AR1
	AR1
	AR1
	VC

	
	
	
	
	VC Condition slopes
	VC Condition | Items
	VC (Items)
	

	Next step:
	Add slopes
	Remove Redundant
	
	Remove Condition | Participants
	Remove Condition | Items
	Remove Time | participant correlation
	Back to model 1 (best fi). Add fixed effects


Note. Parameter estimate standard error listed in parentheses. Number of data points = 1560; items = 40; participants = 39. Probability distribution: multinomial; link function: cumulative negative log-log. VC = Variance components; AR1 = first-order autoregressive; Reference categories (descending) = SW, Pretest, and VKS score 1. Degrees of freedom estimation = Satterthwaite.
aError = Hessian matrix is not positive definite. bRedundant.
*p < 0.05 **p < 0.01, *** p < 0.001


Appendix K – VKS_6 model (continued)
	Parameters
	Model 8
	Model 9c
	Model 10
	Final Model
	Model 13a

	Fixed effects
	
	
	
	
	

	Group
	.09 (.27)
	.09 (.27)
	.09 (.27)
	.08 (.26)
	.07 (.23)

	Time
	-.98***(.12)
	-.98***(.12)
	-.98***(.12)
	-1.01***(.12)
	-.85***(.12)

	Condition
	-.03 (.12)
	-.03 (.12)
	-.03 (.12)
	-.03 (.12)
	-.04 (.10)

	Group*Time
	.35*(.15)
	.35*(.15)
	.35*(.15)
	.38*(.16)
	.38*(.15)

	Group*Condition
	.05 (.22)
	.05 (.22)
	.05 (.22)
	.04 (.21)
	.06 (.18)

	Time*Condition
	.26 (.15)
	.26 (.15)
	.26 (.15)
	.26 (.15)
	.26 (.15)

	Condition*Group*Time
	-.23 (.21)
	-.23 (.21)
	-.23 (.21)
	-.21 (.21)
	-.21 (.19)

	
	
	
	
	
	

	Random effects
	
	
	
	
	

	Participants (Intercept)
	.60*** (.17)
	.60*** (.17)
	.60*** (.17)
	.29*** (.07)
	.26*** (.06)

	Time | Participants slope
	
	.00 (.04)
	.00 (.04)
	
	

	Time | Participants (correlation intercept-slope)
	
	
	
	.30 (.31)
	.49 (.30)

	Group | Participants slope
	
	
	
	
	

	Group | Participants (correlation intercept-slope)
	
	
	
	
	

	Condition | Participants slope
	
	
	
	
	

	Condition | Participants (correlation intercept-slope)
	
	
	
	
	

	Items (Intercept)
	.80*** (.10)
	.80*** (.10)
	.80*** (.10)
	.77*** (.10)
	.21***(.03)

	Time | Items slope
	
	-b
	
	
	

	Time | Items (correlation intercept-slope)
	
	
	
	
	-b

	Group | Items slope
	
	
	
	
	

	Group | Items (correlation intercept-slope)
	
	
	
	
	

	Condition | Items slope
	
	
	
	
	

	Condition | Items (correlation intercept-slope)
	
	
	
	
	

	
	
	
	
	
	

	Model summary
	
	
	
	
	

	Deviance statistic (AIC corrected)
	12728.79
	12728.82
	12726.81
	12029.92
	10598.78

	
	
	
	
	
	

	Covariance structure
	VC
	VC
	VC
	AR1
	AR1

	
	
	
	
	VC (Items)
	

	Next step:
	Add slopes
	Remove time | items
	Add Time | Participant correlation
	Add Time | Items (AR1)
	


Note. Parameter estimate standard error listed in parentheses. Number of data points = 1560; items = 40; participants = 39. Probability distribution: multinomial; link function: cumulative negative log-log. VC = Variance components; AR1 = first-order autoregressive; Reference categories (descending) = SW, Pretest, and VKS score 1. Degrees of freedom estimation = Satterthwaite.
aError = Hessian matrix is not positive definite. bRedundant. cError: Convergence not achieved.
*p < 0.05 **p < 0.01, *** p < 0.001






Appendix S4 – VKS_3 model
	Parameters
	Model 1
	Model 2ab
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Fixed effects
	
	
	
	
	
	
	

	Group
	
	
	
	
	
	
	.08 (.26)

	Time
	
	
	
	
	
	
	-.86***(.10)

	Condition
	
	
	
	
	
	
	-.09 (.11)

	Group*Time
	
	
	
	
	
	
	.42**(.13)

	Group*Condition
	
	
	
	
	
	
	.07 (.21)

	Time*Condition
	
	
	
	
	
	
	.25* (.13)

	Condition*Group*Time
	
	
	
	
	
	
	-.19 (.18)

	
	
	
	
	
	
	
	

	Random effects
	
	
	
	
	
	
	

	Participants (Intercept)
	.48***(.13)
	.16 (.13)
	.41***(.13)
	.41***(.13)
	.37***(.10)
	.62***(.11)
	.52***(.15)

	Time | Participants slope
	
	.31**(.11)
	.31**(.11)
	.31**(.11)
	
	.58***(.11)
	

	Time | Participants (correlation intercept-slope)
	
	
	
	
	.71* (.33)
	.72* (.34)
	

	Group | Participants slope
	
	-c
	
	
	
	
	

	Group | Participants (correlation intercept-slope)
	
	
	
	
	
	
	

	Condition | Participants slope
	
	.03 (.06)
	.03 (.06)
	
	
	
	

	Condition | Participants (correlation intercept-slope)
	
	
	
	
	
	
	

	Items (Intercept)
	.43***(.07)
	.27***(.16)
	.46***(.08)
	.46***(.07)
	.48***(.08)
	.48***(.08)
	.54***(.08)

	Time | Items slope
	
	-c
	
	
	
	
	

	Time | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	Group | Items slope
	
	-c
	
	
	
	
	

	Group | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	Condition | Items slope
	
	-c
	
	
	
	
	

	Condition | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Model summary
	
	
	
	
	
	
	

	Deviance statistic (AIC corrected)
	6084.76
	6197.78
	6189.71
	6186.80
	6284.35
	6290.00
	6407.82

	
	
	
	
	
	
	
	

	Covariance structure
	VC
	VC
	VC
	VC
	AR1
	ARH1
	VC

	
	
	
	
	
	VC (Items)
	VC (Items)
	

	Next step:
	Add slopes
	Remove Redundant
	Remove Condition | Participants
	Add correlation (AR1)
	Add correlation and slope (ARH1)
	Back to model 1 (best fi). Add fixed effects
	Add Time | Participants slope


Note. Parameter estimate standard error listed in parentheses. Number of data points = 1560; items = 40; participants = 39. Probability distribution: multinomial; link function: cumulative negative log-log. VC = Variance components; AR1 = first-order autoregressive; ARH1 – heterogenous autoregressive. Reference categories (descending) = SW, Pretest, and VKS score 1. Degrees of freedom estimation = Satterthwaite.
aError: The estimated covariance matrix is not positive definite bError = Hessian matrix is not positive definite. c Redundant.
*p < 0.05 **p < 0.01, *** p < 0.001.
Appendix K – VKS_3 model (continued)
	Parameters
	Model 8ab
	Final Model
	Model 11b

	Fixed effects
	
	
	

	Group
	.08 (.26)
	.05 (.23)
	.05 (.22)

	Time
	-.86***(.10)
	-.91***(.11)
	-.82***(.11)

	Condition
	-.09 (.11)
	-.07 (.11)
	-.07 (.10)

	Group*Time
	.42**(.13)
	.50**(.15)
	.51**(.15)

	Group*Condition
	.07 (.21)
	.05 (.19)
	.05 (.18)

	Time*Condition
	.25* (.13)
	.25* (.12)
	.24* (.12)

	Condition*Group*Time
	-.19 (.18)
	-.16 (.18)
	-.17 (.19)

	
	
	
	

	Random effects
	
	
	

	Participants (Intercept)
	.52***(.15)
	.21***(.06)
	.22***(.06)

	Time | Participants slope
	-c
	
	

	Time | Participants (correlation intercept-slope)
	
	.98*** (.29)
	.96*** (.26)

	Group | Participants slope
	
	
	

	Group | Participants (correlation intercept-slope)
	
	
	

	Condition | Participants slope
	
	
	

	Condition | Participants (correlation intercept-slope)
	
	
	

	Items (Intercept)
	.54***(.08)
	.51***(.08)
	.22***(.03)

	Time | Items slope
	
	
	

	Time | Items (correlation intercept-slope)
	
	
	-c

	Group | Items slope
	
	
	

	Group | Items (correlation intercept-slope)
	
	
	

	Condition | Items slope
	
	
	

	Condition | Items (correlation intercept-slope)
	
	
	

	
	
	
	

	Model summary
	
	
	

	Deviance statistic (AIC corrected)
	6409.83
	6290.88
	6286.32

	
	
	
	

	Covariance structure
	VC
	AR1
	AR1

	
	
	VC (Items)
	

	Next step:
	Add correlation (AR1); remove slope
	Add Time | Items correlation
	


Note. Parameter estimate standard error listed in parentheses. Number of data points = 1560; items = 40; participants = 39. Probability distribution: multinomial; link function: cumulative negative log-log. VC = Variance components; AR1 = first-order autoregressive; Reference categories (descending) = SW, Pretest, and VKS score 1. Degrees of freedom estimation = Satterthwaite.
aError: The estimated covariance matrix is not positive definite bError = Hessian matrix is not positive definite. c Redundant.
*p < 0.05 **p < 0.01, *** p < 0.001











Appendix S4 – Association model
	Parameters
	Model 1
	Model 2a
	Model 3
	Model 4
	Model 5
	Model 6
	Model 7

	Fixed effects
	
	
	
	
	
	
	

	Intercept
	-.74***(.15)
	-.94***(.15)
	-.94***(.15)
	-.87***(.15)
	-.80***(.15)
	-.85***(.15)
	-1.05***(.22)

	Group
	
	
	
	
	
	
	-.06 (.37)

	Time
	
	
	
	
	
	
	.76***(.14)

	Condition
	
	
	
	
	
	
	.10 (.18)

	Group*Time
	
	
	
	
	
	
	-.45* (.20)

	Group*Condition
	
	
	
	
	
	
	-.31 (.26)

	Time*Condition
	
	
	
	
	
	
	-.26 (.14)

	Condition*Group*Time
	
	
	
	
	
	
	.39* (.20)

	Random effects
	
	
	
	
	
	
	

	Participants (Intercept)
	.79***(.23)
	.37 (.23)
	.74***(.23)
	.64***(.18)
	.92***(.19)
	.92***(.17)
	.80***(.23)

	Time | Participants slope
	
	.43**(.15)
	.43**(.15)
	
	.70***(.14)
	.69***(.14)
	

	Time | Participants (correlation intercept-slope)
	
	
	
	-.21 (.33)
	-.30 (.42)
	-.25 (.42)
	

	Group | Participants slope
	
	-b
	
	
	
	
	

	Group | Participants (correlation intercept-slope)
	
	
	
	
	
	
	

	Condition | Participants slope
	
	.12 (.11)
	.12 (.11)
	.13 (.11)
	.13 (.11)
	
	

	Condition | Participants (correlation intercept-slope)
	
	
	
	
	
	
	

	Items (Intercept)
	.51***(.07)
	.24***(.07)
	.49***(.07)
	.49***(.07)
	.49***(.07)
	.52***(.07)
	.52***(.07)

	Time | Items slope
	
	-b
	
	
	
	
	

	Time | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	Group | Items slope
	
	-b
	
	
	
	
	

	Group | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	Condition | Items slope
	
	-b
	
	
	
	
	

	Condition | Items (correlation intercept-slope)
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Model summary
	
	
	
	
	
	
	

	Deviance statistic (AIC corrected)
	5701.04
	5726.88
	5718.82
	5708.08
	5716.53
	5714.04
	5715.18

	Covariance structure
	VC
	VC
	VC
	AR1
	ARH1
	ARH1
	VC

	
	
	
	
	VC
	VC
	VC (Items)
	

	Next step:
	Add slopes
	Remove redundant
	Add Time | Participant correlation (AR1)
	Add Time | Participant correlation and slope (ARH1)
	Remove Condition |Participant slope
	Return to model 1 (better fit). Add fixed effects.
	Add Time | Participants slope


Note. Parameter estimate standard error listed in parentheses. Number of data points = 1560; items = 40; participants = 39. Probability distribution: Poisson; link function: log. VC = variance components; AR1 = first-order autoregressive; ARH1 = heterogenous autoregressive. Predictor reference categories (descending) = SW, Pretest. Target reference category = ascending. Degrees of freedom estimation = Satterthwaite.
aError: Hessian matrix is not positive definite. bRedundant. 
*p < 0.05 **p < 0.01, *** p < 0.001
Appendix K – Association model (continued)
	Parameters
	Model 8
	Model 9a
	Model 10
	Final Model
	Model 12
	Model 13

	Fixed effects
	
	
	
	
	
	

	Intercept
	-1.07***(.24)
	-1.07***(.24)
	-1.11***(.24)
	-1.12***(.24)
	-1.09***(.24)
	-1.09***(.24)

	Group
	-.07 (.37)
	-.07 (.37)
	-.12 (.36)
	-.14 (.36)
	-.08 (.37)
	-.08 (.37)

	Time
	.76***(.15)
	.79***(.15)
	.87***(.16)
	.92***(.16)
	.87***(.14)
	.86***(.14)

	Condition
	.10 (.18)
	.10 (.18)
	.11 (.19)
	.13 (.19)
	.12 (.18)
	.12 (.18)

	Group*Time
	-.47* (.21)
	-.47* (.20)
	-.52* (.23)
	-.52* (.22)
	-.45* (.20)
	-.45* (.20)

	Group*Condition
	-.30 (.26)
	-.30 (.26)
	-.30 (.26)
	-.31 (.26)
	-.31 (.26)
	-.31 (.26)

	Time*Condition
	-.27 (.14)
	-.27 (.14)
	-.27 (.15)
	-.27 (.15)
	-.26 (.14)
	-.26 (.14)

	Condition*Group*Time
	.39* (.19)
	.39* (.19)
	.37* (.19)
	.36 (.19)
	.36 (.20)
	.36 (.20)

	
	
	
	
	
	
	

	Random effects
	
	
	
	
	
	

	Participants (Intercept)
	.85***(.25)
	.85***(.25)
	.59***(.17)
	.57***(.16)
	.82*** (.24)
	.81*** (.23)

	Time | Participants slope
	.07 (.06)
	.07 (.06)
	
	
	.03 (.05)
	

	Time | Participants (correlation intercept-slope)
	
	
	-.39 (.22)
	-.32 (.25)
	
	

	Group | Participants slope
	
	
	
	
	
	

	Group | Participants (correlation intercept-slope)
	
	
	
	
	
	

	Condition | Participants slope
	
	
	
	
	
	

	Condition | Participants (correlation intercept-slope)
	
	
	
	
	
	

	Items (Intercept)
	.52***(.07)
	.52***(.07)
	.52***(.07)
	.61***(.11)
	.62*** (.11)
	.63*** (.11)

	Time | Items slope
	
	-b
	
	
	
	

	Time | Items (correlation intercept-slope)
	
	
	
	-.73***(.08)
	-.73***(.08)
	-.73***(.08)

	Group | Items slope
	
	
	
	
	
	

	Group | Items (correlation intercept-slope)
	
	
	
	
	
	

	Condition | Items slope
	
	
	
	
	
	

	Condition | Items (correlation intercept-slope)
	
	
	
	
	
	

	
	
	
	
	
	
	

	Model summary
	
	
	
	
	
	

	Deviance statistic (AIC corrected)
	5723.84
	5724.43
	5709.68
	5667.63
	5683.06
	5678.66

	
	
	
	
	
	
	

	Covariance structure
	VC
	VC
	AR1
	AR1
	VC
	

	
	
	
	VC (Items)
	
	AR1 (Items)
	

	Next step:
	Add Time | Item slope
	Add Time | Participant correlation (AR1)
	Add Time | Item correlation (AR1)
	Remove Time | Participants correlation. Add slope
	Remove Time | Participants slope
	


Note. Parameter estimate standard error listed in parentheses. Number of data points = 1560; items = 40; participants = 39. Probability distribution: Poisson; link function: log. VC = variance components; AR1 = first-order autoregressive; ARH1 = heterogenous autoregressive. Predictor reference categories (descending) = SW, Pretest. Target reference category = ascending. Degrees of freedom estimation = Satterthwaite.
aError: Hessian matrix is not positive definite. bRedundant.
*p < 0.05 **p < 0.01, *** p < 0.001

