Appendix. Subgroup Analysis according to the gender
The following analysis was conducted to determine whether there were significant gender differences. BSEM models were again applied.

Similarly to all the data shown in the paper we considered a three-factor BSEM models for girls and boys with non-informative and informative prior cross-loading and two-factor BSEM models for girls and boys with non-informative priors and informative prior cross-loadings. Resulting in eight separate BSEM models (see Tables A1.1 and A2.1) The ordering of models (5 - 12) follows on from the models (1-4) shown in paper.
Reliability
Modeling for Girls 

The three-factor BSEM models with non-informative (Model 5) was a poor fitting model (see Table A1.1), while the informative cross-loadings (Model 6) was better fit although there were some significant cross loadings in the Locomotor factor for climb and scooter items. Examination of the factor loadings for these two models (see Table A1.2) suggests that the active play factor had low item loadings for cycle and scooter in Model 6 and skate and swim in model 5, whereas Active play items: skate and climb in model 6 were very low and not significant, respectively.
On the other hand, the two-factor model with non-informative priors (Model 7) and informative cross-loadings (Model 8) were both adequate fitting models. The posterior predictive p-value was equal or greater than 0.05, respectively, in each model (which is desirable), though Model 6 (posterior predictive p-value = 0.286) presented slightly superior indexes. Factor loadings in Model 7 and 8 (see Table A1.3) for locomotion ranged from 0.494 to 0.756. Factor loadings for ball skills in Models 7 and 8 ranged from 0.549 to 0.667. 

Modeling for Boys

The three-factor BSEM models with non-informative (Model 9) and informative cross-loadings (Model 10) were both poor fitting models (see Table A2.1). Examination of the factor loadings for these two models (see Table A2.2) suggests that all three factors had moderately reasonable loadings above 0.50, ranging 0.501 to 0.809 the highest loading for throw underarm (model 10). However, there was at least one item per factor which scored lower than 0.50 for the informative prior model 10.
Table A1.1. Girls : Bayesian structural equation modeling results for the PMSC with 2 factors and using informative cross-loadings and non-informative priors
	Model
	Priors specification
	No. of free parameters
	2.5 %

PP limit
	97.5 %

PP limit
	PP p-value
	No. of Iterations (Runtime)

	5
	Girls: Three factor (6-7-6); n=160 (non-Informative )
	79
	-1.56         
	105.10
	0.033
	60000 (3s)

	6
	Girls: Three factor (6-7-6); n=160  (Informative priors)
	117
	-33.64         
	83.01
	0.189
	60000 (6s)

	7
	Girls: Two factor (6-7); n=160      (Non-Informative )
	53
	-24.13
	56.45
	0.275
	60000 (2s)

	8
	Girls: Two factor (6-7); n=160     (Informative priors)
	66
	-24.12
	48.76
	0.286
	60000 (2s)


Note1. PP = posterior predictive; s = seconds. Informative priors on cross-loadings have a zero mean and variance of 0.01.

 

On the other hand, the two-factor model with non-informative priors (Model 11) and informative cross-loadings (Model 12) were both adequate fitting models. The posterior predictive p-value was equal or greater than 0.05, respectively, in each model (which is desirable), though Model 12 (posterior predictive p-value = 0.259) presented slightly superior indexes. Factor loadings in Model 11 and 12 (see Table A2.3) for locomotion ranged from 0.469 to 0.793. Factor loadings for ball skills in Models 11 and 12 ranged from 0.468 to 0.825. 

In summary

Firstly, it is important to state that all model results should be viewed with caution due to the reduction in sample sizes, caused through splitting the data by gender.  It appears that for both males and females as was the case in the paper the two factor models with informative priors and cross loadings are the more favourable models. 

There are differences in the factor loading for locomotor and ball skills for both girls and boys. However, assessing result model fitting from larger samples should possibly be considered before considering splitting the two factor model by gender.

Table A1.2 Bayesian structural equation model by Girls – three factor (6-7-6) models using informative cross-loadings and non-informative priors 
	Girls                                       Model 5 – Three factor (6-7-6); non-             informative priors
	Model 6 – Three factor (6-7-6); 

informative cross-loadings

	Item
	Locomotion
	Ball Skills 
	Active Play
	Item
	Locomotion
	Ball Skills 
	Active Play

	Run
	0.670*
	-
	-
	Run
	0.845*
	-0.037
	-0.007

	Gallop
	0.593*
	-
	-
	Gallop
	0.587*
	0.010
	0.000

	Hop
	0.615*
	-
	-
	Hop
	0.634*
	-0.018
	0.002

	Jump
	0.750*
	-
	-
	Jump
	0.705*
	0.020
	0.005

	Slide
	0.514*
	-
	-
	Slide
	0.461*
	0.043
	0.011

	Skip
	0.705*
	-
	-
	Skip
	0.690*
	-0.027
	0.006

	Throw upperarm
	-
	0.671*
	-
	Throw upperarm
	-0.042
	0.715*
	0.000

	Catch
	-
	0.583*
	-
	Catch
	0.025
	0.561*
	-0.002

	Kick
	-
	0.648*
	-
	Kick
	0.074
	0.584*
	-0.002

	Hit
	-
	0.540*
	-
	Hit
	-0.119
	0.628*
	0.007

	Bounce
	-
	0.650*
	-
	Bounce
	-0.035
	0.660*
	0.002

	Throw underarm
	-
	0.660*
	-
	Throw underarm
	0.054
	0.616*
	0.012

	Racket
	-
	0.579*
	-
	Racket
	-0.031
	0.606*
	-0.001

	Cycle
	-
	-
	0.503*
	Cycle
	0.141
	0.042
	0.368*

	Scooter
	-
	-
	0.613*
	Scooter
	0.212*
	0.095
	0.315*

	BBoard
	-
	-
	0.489*
	BBoard
	0.005
	0.006
	0.780*

	Skate
	-
	-
	0.232*
	Skate
	0.115
	0.053
	0.050

	Swim
	-
	-
	0.295*
	Swim
	-0.139
	-0.028
	0.757*

	Climb
	-
	-
	0.702*
	Climb
	0.399*
	0.146
	0.120

	
	
	
	Factor   Correlations
	
	
	

	Locomotion
	-
	
	
	Locomotion
	-
	
	

	Ball Skills
	0.634*
	-
	
	Ball Skills
	0.656*
	-
	

	Active Play
	0.808*
	0.698*
	-
	Active Play
	0.572*
	0.285
	-


Note1. All items were considered ordinal categorical data. Bold values indicate major loadings. 

Table  A1.3. Bayesian structural equation model by Girls – Two factor (6-7) models using informative cross-loadings and non-informative priors
	Boys                            Model 7 – Two factor (6-7); non- informative priors
	Model 8 – Two factor (6-7);

informative with cross-loadings

	Item
	Locomotion
	Ball Skills
	Item
	Locomotion
	Ball Skills

	Run
	0.652*
	-
	Run
	0.651*
	0.034

	Gallop
	0.597*
	-
	Gallop
	0.582*
	0.022

	Hop
	0.610*
	-
	Hop
	0.626*
	-0.008

	Jump
	0.754*
	-
	Jump
	0.756*
	0.019

	Slide
	0.530*
	-
	Slide
	0.494*
	0.033

	Skip
	0.748*
	-
	Skip
	0.751*
	-0.034

	Throw upperarm
	-
	0.667*
	Throw upperarm
	0.007
	0.657*

	Catch
	-
	0.583*
	Catch
	0.009
	0.574*

	Kick
	-
	0.628*
	Kick
	0.038
	0.592*

	Hit
	-
	0.549*
	Hit
	-0.041
	0.573*

	Bounce
	-
	0.624*
	Bounce
	-0.018
	0.641*

	Throw underarm
	-
	0.653*
	Throw underarm
	0.052
	0.615*

	Racket
	-
	0.577*
	Racket
	-0.009
	0.596*

	
	
	Factor   Correlations
	
	

	Locomotion
	-
	
	
	-
	

	Ball Skills
	0.624*
	-
	
	0.607*
	-


Note1.   All items were considered ordinal categorical data. Bold values indicate major loadings. 
Note2.  All major loadings were statistically significant (p-value < 0.001) with 95% credibility intervals that did not cover zero. 
Table A2.1. Bayesian structural equation modeling results for the PMSC with 3 factors and using informative cross-loadings and non-informative priors.
	Model
	Priors specification
	No. of free parameters
	2.5 %

PP limit
	97.5 %

PP limit
	PP p-value
	No. of Iterations (Runtime)

	9
	Boys: Three factor (6-7-6); n=201 (Non-Informative)
	79
	-15.90
	97.54
	0.099
	60000 (4s)

	10
	Boys: Three factor (6-7-6); n=201 (Informative priors)
	117
	-6.63
	96.84
	0.048
	60000 (8s)

	11
	Boys: Two factor (6-7); n=201 (Non-Informative)
	53
	-24.71
	55.20
	0.244
	60000 (5s)

	12
	Boys: Two factor (6-7); n=201 (Informative priors)
	66
	-27.79
	51.22
	0.259
	60000 (3s)


Note1. PP = posterior predictive; s = seconds.  Informative priors on cross-loadings have a zero mean and variance of 0.01.  

Table A2.2 Bayesian structural equation model by Boys – three factor (6-7-6) models using informative cross-loadings and non-informative priors
	Boys                                       Model 9 – Three factor (6-7-6); non-             informative priors
	Model 10 – Three factor (6-7-6); 

informative cross-loadings

	Item
	Locomotion
	Ball Skills 
	Active Play
	Item
	Locomotion
	Ball Skills 
	Active Play

	Run
	0.589*
	-
	-
	Run
	0.593*
	0.011
	0.005

	Gallop
	0.501*
	-
	-
	Gallop
	0.461*
	0.038
	0.012

	Hop
	0.676*
	-
	-
	Hop
	0.696*
	-0.029
	-0.004

	Jump
	0.701*
	-
	-
	Jump
	0.708*
	-0.031
	0.014

	Slide
	0.669*
	-
	-
	Slide
	0.637*
	0.035
	0.002

	Skip
	0.782*
	-
	-
	Skip
	0.773*
	0.016
	0.006

	Throw upperarm
	-
	0.611*
	-
	Throw upperarm
	-0.006
	0.635*
	0.006

	Catch
	-
	0.722*
	-
	Catch
	0.009
	0.706*
	0.006

	Kick
	-
	0.579*
	-
	Kick
	0.046
	0.534*
	0.006

	Hit
	-
	0.567*
	-
	Hit
	0.010
	0.516*
	0.047

	Bounce
	-
	0.631*
	-
	Bounce
	-0.001
	0.634*
	-0.004

	Throw underarm
	-
	0.785*
	-
	Throw underarm
	-0.009
	0.809*
	-0.016

	Racket
	-
	0.504*
	-
	Racket
	0.005
	0.482*
	0.026

	Cycle
	-
	-
	0.550*
	Cycle
	-0.003
	0.032
	0.548*

	Scooter
	-
	-
	0.718*
	Scooter
	-0.021
	0.004
	0.744*

	BBoard
	-
	-
	0.505*
	BBoard
	0.020
	-0.007
	0.491*

	Skate
	-
	-
	0.558*
	Skate
	-0.006
	0.006
	0.546*

	Swim
	-
	-
	0.550*
	Swim
	-0.005
	0.016
	0.541*

	Climb
	-
	-
	0.642*
	Climb
	0.074
	-0.005
	0.586*

	
	
	
	Factor   Correlations
	
	
	

	Locomotion
	-
	
	
	Locomotion
	-
	
	

	Ball Skills
	0.725*
	-
	
	Ball Skills
	0.719*
	-
	

	Active Play
	0.766*
	0.802*
	-
	Active Play
	0.751*
	0.785*
	-


Note. All items were considered ordinal categorical data. Bold values indicate major loadings.
Table 2.3 Bayesian structural equation model by Boys – Two  factor (6-7) models using informative cross-loadings and non-informative priors.

	Boys                            Model 11 – Two factor (6-7); non- informative priors
	Model 12 – Two factor (6-7);

informative with cross-loadings

	Item
	Locomotion
	Ball Skills
	Item
	Locomotion
	Ball Skills 

	Run
	0.592*
	-
	Run
	0.580*
	0.024

	Gallop
	0.502*
	-
	Gallop
	0.469*
	0.044

	Hop
	0.660*
	-
	Hop
	0.694*
	-0.032

	Jump
	0.679*
	-
	Jump
	0.714*
	-0.033

	Slide
	0.676*
	-
	Slide
	0.648*
	0.039

	Skip
	0.793*
	-
	Skip
	0.772*
	0.018

	Throw upperarm
	-
	0.629*
	Throw upperarm
	-0.005
	0.648*

	Catch
	-
	0.707*
	Catch
	0.014
	0.695*

	Kick
	-
	0.574*
	Kick
	0.048
	0.525*

	Hit
	-
	0.520*
	Hit
	0.015
	0.505*

	Bounce
	-
	0.640*
	Bounce
	0.003
	0.637*

	Throw underarm
	-
	0.801*
	Throw underarm
	-0.012
	0.825*

	Racket
	-
	0.473*
	Racket
	0.009
	0.468*

	
	
	Factor   Correlations
	
	

	Locomotion
	-
	
	
	-
	

	Ball Skills
	0.723*
	-
	
	0.708*
	-


Note1.   All items were considered ordinal categorical data. Bold values indicate major loadings. 
Note2.  All major loadings were statistically significant (p-value < 0.001) with 95% credibility intervals that did not cover zero. 

Internal consistency
Table A4.1.   Girls - Internal consistency for each subscale and the PSMC (n = 160).

	 
	Internal consistency
	

	Subscales & Scale
	Ordinal alpha a

	Cronbach’s alpha b
95% CI
	Software comparisons for

Cronbach’s alpha c
95% CI

	Locomotion
	0.82
	0.77 (0.74, 0.81)
	0.78 (0.73, 0.84)

	Ball skills
	0.81
	0.77 (0.72, 0.83)
	0.77 (0.71, 0.83)

	Active play
	0.62
	0.57 (0.47, 0.67)
	0.57 (0.47, 0.68)

	PMSCFMS (13 items)
	0.86
	0.83 (0.79, 0.87)
	0.83 (0.79, 0.88)

	PMSC (19 items)
	0.88
	0.85 (0.82, 0.88)
	0.85 (0.81, 0.89)


Note1. PMSC = Perception of Movement Skill Competence; FMS = Fundamental Movement Skills;13 items only include those items related to locomotion and ball skills; CI = Confidence Interval.
Note2. a = Ordinal alpha generated using R studio/SPSS; b= Cronbach’s alphas and the 95% CIs generated using R studio;  
            c = Cronbach’s alphas generated using Stata and the 95% CIs are generated using Stata’s bootstrapping methods.
Table A4.2 Boys - Internal consistency for each subscale and the PSMC (n = 201).

	 
	Internal consistency
	

	Subscales & Scale
	Ordinal alpha a

	Cronbach’s alpha b
95% CI
	Software comparisons for

Cronbach’s alpha c
95% CI

	Locomotion
	0.81
	0.77 (0.74, 0.81)
	0.77 (0.70, 0.83)

	Ball skills
	0.80
	0.75 (0.69, 0.80)
	0.75 (0.68, 0.82)

	Active play
	0.73
	0.67 (0.60, 0.74)
	0.67 (0.58, 0.75)

	PMSCFMS (13 items)
	0.87
	0.83 (0.80, 0.87)
	0.83 (0.78, 0.88)

	PMSC (19 items)
	0.90
	0.87 (0.84, 0.89)
	0.87 (0.83, 0.90)


Note1. PMSC = Perception of Movement Skill Competence; FMS = Fundamental Movement Skills;13 items only include those items related to locomotion and ball skills; CI = Confidence Interval.
Note2. a = Ordinal alpha generated using R studio/SPSS; b= Cronbach’s alphas and the 95% CIs generated using R studio;  
            c = Cronbach’s alphas generated using Stata and the 95% CIs are generated using Stata’s bootstrapping methods.

