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Abstract

The purpose of this study was to determine the validity and reliability of Persian version of
the Perceived Motor Competence Questionnaire in Childhood. This questionnaire includes
two dimensions of perceived competence of locomotion skills (includes running, standing
broad jump, hopping and leaping) and perceived competence of object-control skills (includes
throwing, catching, kicking and bouncing). For this purpose, 184 students aged 7 to 13 years (95
girls and 89 boys) were selected and they completed a 24-item of Perceived Motor Competence
Questionnaire. Cronbach’s alpha coefficient was used to determine the reliability of the
questionnaire and structural validity was used to determine the validity of the questionnaire
using confirmatory factor analysis, convergent validity, group differences and age differences.
Results of confirmatory factorial analysis and Cronbach’s alpha showed that the Persian
version of this questionnaire confirmed the two-factor structure of the initial questionnaire and
it has an acceptable internal consistency. Also, the validity of this instrument was confirmed
by convergent validity method (positive and significant correlation between perceived motor
competence and real motor competence), age differences (higher perceived motor competence
in younger children) and group differences (higher perceived motor competence of boys than
girls). The Persian version of the Perceived Motor Competence Questionnaire in Childhood
has acceptable validity and reliability and teachers and educators are suggested to use this
questionnaire to evaluate perceived motor competence especially in middle and final childhood
(7 to 13 years old)

Key words: confirmatory factorial analysis, convergent validity, internal consistency, perceived
motor competence
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Introduction

Motor Competence is defined as the ability to perform a wide range of motor
actions and has recently been considered as the ability to perform fundamental
motor skills (1, 2). Considerable literature confirms the association between motor
competence, perceived motor competence and health behaviors and physical
activity (1, 3-6). Some researchers believe that the assessment of perceived
motor competence using self-conception assessment tools is incorrect (7) and it
is unclear whether children perceive themselves based on physical fitness such
as coordination, strength of flexibility or not (8). Two pictorial scale of perceived
competence that have been developed so far (9, 10) can only be used for early
childhood (ages 4 to 8 years). Therefore, Dreiskaemper et al (2018) designed a
questionnaire aligned to the actual motor competence that assess the perceived
motor competence of children in secondary childhood (7 to 12 years) (11).
The purpose of this study is to investigate the psychometric properties of this
questionnaire to be used as an important tool to assess children’s perceived motor
competence if approved in the Iranian children.

Methodology

The statistical sample included 184 students aged 7 to 13 (95 girls and 89 boys).
Each group of girls and boys were divided into three age groups of 7-8 years, 9-11
years and 12-13 years. The perceived motor competence questionnaire includes
24 items and two subscales of locomotors skills and object control skills. The
locomotion skills questioned in this questionnaire included running, Hipping,
Leaping and Jumping, and the object control skills included Throwing, Catching,
Kicking and Bouncing. Dreiskaemper et al (2018) reported the reliability of this
questionnaire by Cronbach’s Alpha multi-section method for the object control
subscale 0.79-0.91 and for the locomotors subscale 0.79-0.89. In addition,
Dreiskaemper et al (2018) evaluated the construct validity of this questionnaire
using confirmatory factor analysis and considered it desirable based on factor
loads and model fit indices. In addition to perceived motor competence, the actual
motor competence of 123 participants in this study (65 girls and 58 boys) were also
measured using the Test of Gross Motor Development (TGMD-2). Raw scores of
locomotors skills and object control skills were recorded and finally participant’s
Development Quotient were calculated. Cronbach’s Alpha coefficient was used to
determine the internal consistency of the questionnaire and its subscales. In order
to evaluate the structural validity of questionnaire, four method were used: 1-
confirmatory factor analysis based on structural equations. 2- Convergent validity
(examining the relationship between scores in the perceived motor competence
questionnaire and Test of Gross Motor Development (actual motor competence).
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3- Examining age differences. 4- Study of group differences (gender differences).

Results

Cronbach’s Alpha coefficient showed that the total reliability of the questionnaire
was 0.883, and the reliability of the locomotion skills subscale and object
control skills were 0.845 and 0.821 respectively (Jumping 0.738, Running 0.778,
Hipping 0.756, Leaping 0.765, Throwing 0.629, Catching 0.685, Kicking 0.690
and Bouncing 0.729).

Due to the non-normality of univariate and multivariate questionnaire questions,
the Robust Maximum Likelihood (RML) method was used to perform
confirmatory analysis. Confirmatory factor analysis of the first and second order
by the maximum likelihood showed that the model for measuring observed
variables (questionnaire items) on latent variables (Running, Jumping, Hipping,
Leaping, Throwing, Catching, Kicking and Bouncing) has an acceptable fit with
the data of this study. Also, the model for measuring the above-mentioned skills
has an acceptable fit on the latent variables (locomotors and object control skills)
and the first and second order parameters are significant. Table 1 shows the fit
indices of the first and second order models along with the acceptable levels of
these indices.

Table 1- Fit indices of the first and second-order factor analysis model of the Perceived
Motor Competence Questionnaire in childhood

Fit Index Observed Values Observed Values Acceptable
First order factor Second order factor Values
1 459.01 520.82 L
df 224 241 L
sig 0.001 0.oor L
x/df 2.049 2.16 Less than 3
NFI 0.92 0.91 More than 0.9
TLI/NNFI 0.95 0.94 More than 0.9
CFI 0.96 0.95 More than 0.9
RMSEA 0.076 0.08 Less than 0.08
GFI 0.67 0.64 More than 0.9
PGFI 0.55 0.52 More than 0.5

In order to test the significance of factor loads (path coefficients between observed
variables and latent variables), t-test was used. In this study, all t-values were
greater than 2 and therefore all parameters were statistically significant (p< 0.05).
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To evaluate the convergent validity ofthe perceived motor competence questionnaire
in children, the correlation between the scores of the questionnaire and the Gross
Motor Development test was calculated. The results showed that the relationship
between perceived motor competence and actual motor competence is positive
and significant (= 0.254, p= 0.005). Also, The relationship between perceived
locomotion competence and perceived object control competence (= 0.230, p=
0.008) and also the relationship between perceived object control competence and
actual object control competence (1= 0.456, p= 0.001), was significant.

One-way analysis of variance was used to compare perceived motor competence
and its subscales (perceived locomotion and object control skills) in different
age groups. The results showed that there was a significant different in perceived
motor competence between groups in favor of the first age group (F, = 5.989,
p= 0.003). According to Harter (2012), Children in early childhood (up to 8
years), confuse their efforts with proficiency and therefore overestimate their
actual motor competence.

Independent t-test was used to compare perceived motor competence and its
subscales (perceived locomotors and object controls competence) between girls
and boys. There is a significant difference between girls and boys in perceived
motor competence (t= -2.375, p= 0.19) and also in perceived object control
competence (t=-2.175, p=0.031) in favor of boys.

Conclusion

The aim of this study was to determine the reliability and validity of the Persian
version of the Perceived Motor Competence Questionnaire in childhood. The
results of internal consistency showed the acceptable reliability of the second-order
model of the questionnaire. Also, The result of the first and second confirmatory
factor analysis showed that this questionnaire is completely fitted without
eliminating any questions, Because most of the fit indices are in the acceptable
range and in this regards is in line with the English version of Dreiskaemper et al.
(2018) and the French version of Maiano et al (2021) (11, 13).

Based on the factor loads, question 2 is the most important predictor of the
subscale of perceived locomotion skills and the most important predictor of
perceived motor competence in childhood. In addition, question 23 is the most
important predictor of the subscale of perceived object control skills. Also, leaping
is the most important predictor of perceived locomotors skills and catching is the
most important predictor of perceived object control skills as well as the most
important predictor of perceived motor competence in children.

In addition to factor analysis, this study showed that the perceived motor
competence questionnaire has acceptable convergent validity and show the
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difference between age groups and gender differences well.

According to the results of this study, the Persian version of the Perceived Motor
Competence Questionnaire in Childhood has acceptable validity and reliability
and teachers and educators are suggested to use this questionnaire to evaluate
perceived motor competence especially in middle and final childhood (7 to 13
years old).

Key words: confirmatory factorial analysis, convergent validity, internal
consistency, perceived motor competence
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Table 2- Cronbach’s Alpha for the 24-question perceived motor competence
questionnaire in childhood

Cronbach’s Number of

SD M Alpha Questions
0.39 3.18 0.883 24 wlbidun S
Whole questionnaire
0.442 3.21 0.845 12 by slaclos
Locomotion Skills
0.449 3.14 0.821 12 s IS sl
Object-Control Skills
0.63 2.97 0.738 3 i by
standing broad jump
0.54 3.37 0.778 3 kg2
Running
0.54 339 0.756 3 OF
Hopping
0.65 3.12 0.765 3 o
leaping
0.55 3.1 0.629 3 05y,
Throwing
0.66 2.9 0.685 3 02,5l
Catching
0.57 3.26 0.690 3 G250
Kicking
0.63 321 0.729 3 Ly Jet>
bouncing
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. Mardia’s Coefficient

. Robust Maximum Likelihood

. Chi-Square/ Degree of free

. Root Mean Square Error of Approximation
. Non-Normed Fit Index

. Tucker-Lewis Fit Index

. Comparative Fit Index

. Goodness of Fit Index
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“hi-Square=459%.01, df=224, P-value=0.00000, RMSEA=0.076
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Figure 1- The first-order model of the Perceived Motor Competence Questionnaire in
childhood

J: Standing Broad Jump, R: Running, H: Hipping, L: Leaping, Th: Throwing, C:
Catching, K: Kicking, B: Bouncing
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Table 3- Fit indices of the first-order factor analysis model of the Perceived Motor
Competence Questionnaire in childhood

Acceptable Observed

Values Values Fit Index
........ 459.01 (X%) 18 jgdome
........ 224 (df) g3l &y
........ 0.001 ylalize o
Less than 3 2.049 (F2/aF) oolil a4y 93518
More than 0.9 0.92 (NFI) odipp (o5l (sl
More than 0.9 0.95 (TLI/NNFI) Cogs ity (6 loimpt il asls
More than 0.9 0.96 (CFI) Jlity ks gl s Lo
Less than 0.08 0.076 (RMSEA) o, 3,90 yodone (5x0kio diyy sl
More than 0.9 0.67 (GFD) il (265 (sl
More than 0.5 0.55 (PGFI) suatiio (3l 255w (aslis

1. Browne and Cudeck
2. Hoyle
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Chi-Sguaze=520.82, d£f=241, P-value=0.00000, RMSEA=0.080
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Figure 2- The second-order model of the Perceived Motor Competence Questionnaire
in childhood
LO: Locomotion skills, OC: Object Control
J: Standing Broad Jump, R: Running, H: Hipping, L: Leaping, Th: Throwing, C:
Catching, K: Kicking, B: Bouncing
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Table 4- Fit indices of the second-order factor analysis model of the Perceived Motor
Competence Questionnaire in childhood

Mahes  Vahes. Fit Index
........ 520.82 (%) S yoiome
........ 241 (df) coolyl sy
........ 0.001 Sylalize o
Less than 0.3 2.16 (X218F) ool a5 & 93 (1S Canns
More than 0.9 0.91 (NFI) osiopys il sl
More than 0.9 0.94 (TLI/NNFI) Cogs ity (6yloimpt sbjlp (asli
More than 0.9 0.95 (CFI) jy ks gl sl
Less than 0.08 0.08 (RMSEA) 5 39y jgiomo pSoleo ddyy yaslis
More than 0.9 0.64 (GFD) (il (265 (a3l
More than 0.5 0.52 (PGFI) sasiio 53l 295 (sl
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Table S- Standard factor loads and T-values for path coefficients of questionnaire factors

T Values Standard factor loads Factors
4.8 % 0.67 O
Standing broad jumping
6.54 * 0.6 o9
Running
9.3 * 0.68 oS
Hopping
11.43 * 0.85 o
Leaping
9.53 * 0.88 025l
Throwing
11.43 * 1 02,58l
Catching
5.62 0.67 025 g
Kicking
7.58 * 0.66 2 2
Bouncing

*P<0.001
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Table 6- Correlation between perceived motor competence and actual motor

competence
8::2:1 Actual Actual Perceived Perceived  Perceived
Co lftl'Ol Locomotion =~ Motor  Object Control Locomotion = Motor
R Skills Competence Skills Skills Competence
Skills
P Sl
oJ.«i'JJI))l
1 Perceived
Motor
Competence
sl clba)lke
0.731 * oJ.«i'JJI))l
1 Perceived
0.001 ;
Locomotion
Skills
IS slas)lee
0414% 0667% xSl
! 0.001 0001 Perceived
Object Control
Skills
| 0.245 0.055 0.254 (csiny by2) (5=3lo
0.006 0.548 0.005 Actual Motor
Competence
sl claa)lke
| 0.418 * 0.258 * 0.239*  0.504 * A@% |
0.001 0.004 0.008  0.001 ctual
Locomotion
Skills
JrS slaclee
| 0.464 * 0432 * 0.456 * 0.130 0.366 * Al e oo
0.001 0.001 0.001 0.152 0.001 Actual Object
Control Skills
*P<0.001
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Table 7- One-Way Analysis of Variance output (Comparison of Perceived Motor
Competence between age categories)

Age . Sum of
Cagegories Sig. F df Squares
3.373 7-8 S Sl
2 206 DSV e
3.108 911 0003 5989 181 32.664 . o oP oSl
183 34825 Within Groups Perceived Motor
3.135 12-13 : Total Competence
3.320 7-8 ) 061 Between d,k;@l? Sl
3 . 1 95 9'1 1 ) Groups DMJ‘)‘)I
0.186 1.669 181 35.225 o Perceived
Within Groups -
3175 12-13 183 35.886 Total Locomotion
Competence
3.272 7-8 S Sl
Between st IS (Sl
3.033 9-11 2 1.671 Groups o351,
0.034 3.454 181 43.791 o Perceived
Within Groups .
- . ect Contro
3.071  12-13 183 45.462 Total Object Control
Competence
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Table 8- Independent t-test output (comparison of boys and girls in Perceived Motor

Competence)
M Group Sig. df t
3.23 Boy oai Sl Sy Srnls
0.019 182 -2.375 Perceived Motor
3.099 Girl Competence
3.280 Boy el onnSTl Sl
0.065 182 -1.854  Perceived Locomotion
3.159 Girl Competence
3.193 Boy 2 ol JyuS BancS Tl Salis
0.031 182 -2.175  Perceived Object Control
3.039 Girl Competence
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