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Resumen:

El desarrollo de la competencia motriz es
uno de los ohjetivos mas importantes de la Edu-
cacion Fisica, por lo que es necesario que su
diagnostico se realice desde un enfoque pedago-
gico, mediante instrumentos vélidos. La bateria
MOBAK ha sido disenada para la evaluacion de
las competencias motrices basicas en educa-
cion primaria, considerando una diferenciacion
segln el grado curricular, planteando una es-
tructura de dos factores correspondientes a las
competencias motrices de control de objetos y
control del cuerpo. Este estudio se plantea tres

objetivos: determinar la validez de constructo
de tres tramos de la bateria MOBAK para la
evaluacion de las competencias motrices; deter-
minar la relacién de las covariables sexo, IMC y
edad con las competencias motrices; y examinar
las competencias motrices basicas de escolares
de primaria de Chile. En total 1785 escolares de
primaria (45.7 % ninas) fueron evaluados, di-
vididos en el tramo de 1.° y 2.° grado (MOBAK
1-2; 559 escolares, 50.6 % ninas); en el tramo
de 3.° y 4.° grado (MOBAK 3-4; 496 escolares,
39.3 % ninas); y en el tramo de 5.° y 6.° grado
(MOBAK 5-6; 730 escolares, 46.3 % ninas). Se
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analizo la validez de constructo para cada uno
de los tramos mediante analisis factoriales con-
firmatorios (AFC). Los resultados confirman la
estructura de dos factores en todos los tramos
de la bateria MOBAK, confirman la relacién de
las covariables sexo, IMC y edad con las compe-
tencias motrices y evidencian que los escolares
chilenos poseen bajos niveles de competencia
motriz, especialmente en el tramo de 5.°y 6.° de
primaria. La bateria MOBAK se presenta como
instrumento adecuado para la evaluacion de las
competencias motrices bésicas en educacién
primaria, sirviendo de herramienta de diagnds-
tico y seguimiento tanto para las practicas pe-
dagdgicas como para la investigacion educativa.

Descriptores: competencias motrices, edu-
cacion fisica, evaluacion, educacion primaria,
baterias, analisis factorial.

Abstract:

The development of motor competencies is
one of the most important objectives of physical
education, and therefore it is necessary to as-
sess it from a pedagogical approach using valid
instruments. The MOBAK battery is designed
to assess basic motor competencies in primary
education. It differentiates by the stage in the
curriculum, and proposes a two-factor struc-
ture corresponding to the basic motor compe-

tencies of object movement and self-movement.
This study has three objectives: to determine
the construct validity of three test instruments
of the MOBAK battery for assessing motor
competencies; to determine how gender, BMI,
and age covariates relate to motor competen-
cies; and to examine the level of basic motor
competencies of primary school children in
Chile. A total of 1,785 children (45.7% girls)
were assessed, divided into 1st and 2nd grade
(MOBAK 1-2; 559 children; 50.6 % girls), 3rd
and 4th grade (MOBAK 3-4; 496 children, 39.3
% girls), and 5th and 6th grade (MOBAK 5-6;
730 children, 46.3 % girls). The construct valid-
ity of each section was analysed using the con-
firmatory factorial analysis (CFA). The results
confirm the two-factor structure in all sections
of the MOBAK battery, they confirm the rela-
tionship between motor competencies and the
covariates gender, BMI, and age, and they show
that Chilean primary school children have low
levels of motor competence, especially in 5th
and 6th grade. The MOBAK hattery is a suita-
ble instrument for the assessment of bhasic mo-
tor competencies in primary education and is a
diagnostic and monitoring tool for pedagogical
practices and educational research.

Keywords: motor competencies, physical ed-
ucation, assessment, primary education, test
batteries, factor analysis.
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1. Introduccion
En los tdltimos anos, la competencia
motriz se ha transformado en una te-

tivos mas importantes de la asignatura
de Educacion Fisica (Herrmann, Heim y
Seelig, 2019; Ruiz, 2014; UNESCO, 2015).
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matica relevante en el ambito pedagdgi-
co, transformandose en uno de los ohje-

Su desarrollo permite una participacién
activa en la cultura del juego, actividad
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fisica y deporte tanto en la escuela (Spes-
sato, Gabbard y Valentini, 2013) como
fuera de ella (Hulteen, Morgan, Barnett,
Stodden y Lubans, 2018; Loprinzi, Cardi-
nal, Loprinzi y Lee, 2012), por lo que es
considerada como uno de los requisitos
primordiales para la alfabetizacion fisica
(Cairney, Dudley, Kwan, Bulten y Krie-
llaars, 2019; Scheuer, Bund, Becker y He-
rrmann, 2017). La relevancia de la com-
petencia motriz en el &mbito educativo no
solo se vincula al desarrollo fisico, sino que
también se relaciona con aspectos cogniti-
vos (Ludyga et al., 2019; van der Fels et al.,
2015), psicoldgicos (Rose, Larkin, Parker y
Hands, 2015) y sociales (Schierz y Thiele,
2013), por lo que su promocion debe for-
mar parte de una vision holistica del desa-
rrollo integral de los escolares (Estevan y
Barnett, 2018; Leonard, 2016).

Desde una perspectiva pedagdgica, la
competencia motriz es definida como un

conjunto de conocimientos, procedimien-
tos, actitudes y sentimientos que intervienen
en las multiples interacciones que realiza en
su medio y con los demas, y que permiten su-
perar exitosamente los diferentes problemas
motrices planteados, tanto en las sesiones de
Educacién Fisica como en su vida cotidiana
(Ruiz, 1995, p. 19).

En ese sentido, la competencia mo-
triz debe ser entendida como un desem-
peno funcional latente, cuyos compo-
nentes pueden aprenderse y retenerse a
largo plazo, y que se desarrolla en fun-
cion de demandas motrices especificas
(Gerlach, Herrmann, Jekauc y Wagner,
2017). Al ser un desempeno funcional
latente, la competencia motriz no es

directamente observable, sino que se
ve reflejada en el resultado exitoso del
cumplimiento de una determinada tarea
motriz (Gerlach et al., 2017, Weinert,
2001). Estas tareas motrices observables
corresponden a habilidades motrices
fundamentales (Gerlach et al., 2017),
dentro de las cuales es posible distin-
guir dos categorias: las vinculadas a la
locomocién, es decir, el desplazamiento
y control del cuerpo en el espacio (gj. co-
rrer, saltar, rodar) y las relacionadas con
las habilidades que permiten controlar
objetos que implican usar manos y pies
para manipularlos o proyectarlos (lan-
zar, atrapar, driblear) (Gerlach et al.,
2017; Haywood y Getchell, 2019). Estas
habilidades constituyen la base funda-
mental para el desarrollo del movimien-
to y la actividad fisica futura (Clark y
Metcalfe, 2002; Hulteen et al., 2018),
evolucionando fuertemente en conjunto
con el desarrollo del individuo desde la
ninez, por lo que si no existe una esti-
mulacion adecuada, estas habilidades
no se podran consolidar en etapas pos-
teriores (Gomez-Garcia, Ruiz-Pérez y
Mata-Gomez, 2006). Es asi como en las
Bases Curriculares de Educacion Fisica
de Chile se presenta un eje denominado
habilidades motrices, indicando que «el
trabajo sistematico de estas hahilidades
contribuye al desarrollo y el perfeccio-
namiento de las destrezas coordinativas.
Estas les daran a los estudiantes la posi-
bilidad de enfrentar de forma adecuada
y prolija distintas situaciones de la vida
diaria» (Ministerio de Educacién, 2013,
p. 110), dando a entender que este eje
curricular busca que los escolares sean
competentes motrizmente.
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Existen diversos factores que influyen
en el desarrollo de la competencia motriz
y que es necesario considerar al planifi-
car las actividades didacticas en clases
de Educacion Fisica (Martinez-Lopez,
Grao-Cruces, Moral-Garcia, de la Torre,
2013). Dentro de estos factores se encuen-
tran el sexo y el indice de masa corporal
(IMC), los cuales son considerados como
determinantes de la competencia motriz
(Robinson et al., 2015; Stodden et al.,
2008). En el caso del sexo, existen dife-
rencias segun el tipo de competencia, en
donde los nifios presentarian significati-
vamente mejores niveles en la competen-
cia de control de objetos (Barnett, van
Beurden, Morgan, Brooks y Beard, 2010),
mientras que las nifas presentarian un
desempeno ligeramente mejor que los
ninos en la competencia de control del
cuerpo (Strotmeyer, Kehne y Herrmann,
2019). En el caso de la determinante IMC,
la evidencia indica que existe una corre-
lacién inversa, en donde los escolares con
un IMC mas alto presentan niveles mas
bajos de competencia motriz (Cliff et al.,
2012; Okely, Booth y Chey, 2004; Robin-
son et al., 2015).

La valoracion de la competencia motriz
es un elemento primordial para su desa-
rrollo, por lo que es necesario que su eva-
luacion sea abordada desde una perspecti-
va educativa, no tan solo para establecer
un diagnéstico inicial, sino que también
para realizar un monitoreo de los apren-
dizajes alcanzados por los escolares como
resultado de las intervenciones pedagogi-
cas (Scheuer, Herrmann y Bund, 2019).
Los instrumentos utilizados para evaluar
la competencia motriz en Educacion Fisica

tradicionalmente se han centrado en dos
enfoques: a) la valoracion de la aptitud fisi-
ca, asociada a aspectos fisiologicos y cuyos
métodos de evaluacion provienen del am-
bito deportivo y del ejercicio fisico (Marti-
nez Lopez, 2007; Scheuer et al., 2019); y b)
la valoracion de habilidades motrices, vin-
culadas a aspectos neuromotores y cuyos
métodos de evaluacion se asocian al desa-
rrollo motor y a la deteccién de problemas
evolutivos de coordinacién motriz (Ruiz y
Graupera, 2005; Scheuer et al., 2019). No
obstante, la mayoria de estos test no con-
templan la valoracion de la funcionalidad,
concepto clave en la definicion de compe-
tencia motriz (Gerlach et al., 2017). Re-
cientemente se ha propuesto un enfoque
centrado en la funcionalidad, es decir, en el
dominio de las habilidades motrices para
resolver una situacion problematica prede-
finida (Gerlach et al., 2017; Scheuer et al.,
2019). En ese marco se ha desarrollado un
instrumento denominado MOBAK (acro-
nimo de Motorische Basiskompetenzen en
aleman) para evaluar la competencia mo-
triz desde una perspectiva orientada al de-
sarrollo curricular, considerando el grado
que los escolares estén cursando. Esta ba-
teria fue desarrollada por Herrmann, Ger-
lach y Seelig (2015) en Suiza y su uso se
extendi6 a paises europeos de habla no his-
pana a través del proyecto Erasmus+ de
la Comunidad Europea denominado Basic
Motor Competencies in Europe — Assess-
ment and Promotion (codigo 590777-EPP-
1-2017-1-DE-SPO-SCP). Sus items estan
vinculados con las actividades que se rea-
lizan en clases de Educacion Fisica, por lo
que su aplicacién es facil, rapida y econd-
mica, presentandose como una herramien-
ta practica para el analisis didactico de
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las competencias motrices basicas (Herr-
mann, Gerlach y Seelig, 2015).

La bateria MOBAK se compone de
cuatro tramos diferenciados: 1) MOBAK
KG, para evaluar a preescolares de 4 a 6
afos (Herrmann, Seelig, Ferrari y Kiih-
nis, 2019); 2) MOBAK 1-2, para escolares
de lery 2° grado (Herrmann et al., 2015);
3) MOBAK 3-4, para escolares de 3er y 4°
grado (Herrmann y Seelig, 2017b); y 4)
MOBAK 5-6, para evaluar a escolares de
5°y 6° grado (Herrmann y Seelig, 2017a).
Estos tramos han sido sometidos a diver-
sos analisis de validez y confiabilidad (He-
rrmann et al., 2015; Herrmann, Heim y
Seelig, 2019; Herrmann y Seelig, 2017a,
2017b; Herrmann et al., 2019; Scheuer
et al., 2017), cumpliendo con los criterios
psicométricos exigidos para un instru-
mento de medicion de calidad (Scheuer et
al., 2019).

Considerando la importancia de la va-
loracion de las competencias motrices ba-
sicas en la asignatura de Educacion Fisi-
ca, es necesario disponer de instrumentos
que evalien de forma valida y confiable
la competencia motriz en los diversos ni-
veles de escolaridad primaria. En base a

ello, este estudio se plantea tres objetivos:
a) determinar la validez de constructo de
tres tramos de la bateria MOBAK para la
evaluacion de las competencias motrices
en primaria; b) determinar la relacion de
las covariables sexo, IMC y edad con las
competencias motrices; y ¢) examinar las
competencias motrices basicas de escola-
res de primaria de Chile.

2. Método
2.1, Participantes

En total fueron evaluados 1785 esco-
lares (45.7 % ninas, edad M = 9.4 DE =
3.35) de 1° a 6° ano de primaria, perte-
necientes a 14 establecimientos educa-
cionales de la Regién de La Araucania,
Chile. Los establecimientos educaciona-
les fueron determinados de forma aleato-
ria, considerando las proporciones de los
diferentes estratos de dependencia (mu-
nicipal, particular subvencionado y par-
ticular privado). Teniendo en cuenta que
el presente estudio pretende validar tres
tramos de la bateria MOBAK, la mues-
tra se subdivide por niveles escolares. La
distribucion de la muestra utilizada para
el andlisis de cada tramo se presenta en
la Tabla 1.

TaBrA 1. Distribucion de los participantes segun sexo y edad, para cada tramo de la

bateria MOBAK.
MOBAK 1-2 MOBAK 3-4 MOBAK 5-6
Sexo (1°y 2° grado) (3°y 4° grado) (5°y 6° grado)
N Edad N Edad N Edad
Ninas 283 6.95 (0.69) 195 9.19 (0.62) 338 11.15 (0.69)
Nifos 276 6.93 (0.65) 301 9.25 (0.68) 392 11.29 (0.70)
Total 559 6.94 (0.67) 496 9.22 (0.66) 730 11.22 (0.70)

Fuente: Elaboracion propia.
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2.2. Instrumentos
2.2.1. Bateria MOBAK

La estructura de la baterla MOBAK se
compone de ocho tareas motrices (items ob-
servables) que componen las competencias
motrices de control de objetos y control del
cuerpo (factores latentes). La competencia
control de objeto incluye las tareas motrices
de lanzar, atrapar, conducir un balén con
la mano y conducir un balon con el pie. La
competencia de control del cuerpo incluye las
tareas motrices de equilibrio, rodar, saltar
y correr. Esta estructura es la misma para
cada uno de los tramos, sin embargo, lo que
difiere entre ellas es el grado de dificultad de

los items, el cual se va incrementando depen-
diendo del nivel que los escolares estén cur-
sando (Herrmann et al., 2019). Los items fue-
ron traducidos del aleméan al espanol a través
del método de traduccion inversa. La descrip-
cion de las tareas que realizar en cada item
se presenta en la Tabla 2. Para cada item, los
escolares tienen dos intentos, con excepcion
de los items lanzar y atrapar en donde tienen
seis intentos. La puntuacion de estas pruebas
se realiza mediante una escala dicotémica
(0 = no logrado; 1 = logrado), donde el ni-
mero de intentos exitosos seran registrados
(nunca logrado = 0 punto; una vez logrado
= 1 punto; dos veces logrado = 2 puntos).

TaBrA 2. Resumen descriptivo de los items de la bateria MOBAK para cada tramo
(en detalle Herrmann, 2018; Herrmann y Seelig, 2017a).

Competencia | Item Tramo Descripcion
Lanzar una pelota para tratar de acertar a un cir-
MOBAK 1-2 culo marcado en la pared, desde 2.0 m de distancia.
00 Lanzar una pelota para tratar de acertar a un cir-
% Lanzar | MOBAK 3-4 culo marcado en la pared, desde 3.0 m de distancia.
— 2.
Lanzar una pelota para tratar de acertar a un cir-
o ! pelota p
N MOBAK 5-6 culo marcado en la pared, desde 3.5 m de distancia.
o .
8 MOBAK 1-2 Atrapar una pelota de goma después de un rebo-
o ™ te en el suelo.
\ao -'9 .
Q= Atrapar | MOBAK 3-4 Lanzar" una pelota al aire para atraparla antes de
%D e que caiga al suelo.
T © . .
® 5 MOBAK 5-6 Lat,lzar 1una pelota de teinls haizlg la pared y des-
o & | Control de pués del rebote atraparla en el aire.
T £ | objetos i
- = ) MOBAK 1-2 Coonducu“ con la mano una pelota de baloncesto
r 'gg N.° 8 por un carril (5.0 m x 1.0 m.)
li i\' giréi;ll MOBAK 3-4 Conducir con la mano una pelota de baloncesto
@ c la mano N.° 3 por un carril (7.5 m x 1.4 m.) con 4 obstaculos.
c 00 Conducir con la mano una pelota de baloncesto N.° 6
_g '; MOBAK 5-6 por un carril (8.0 m x 1.1 m.) con 4 obstaculos.
[ W . . .
» © Conducir con el pie una pelota de fatbol sala
MOBAK 1-2 | 7o 4 por un carril (5.0 m x 1.0 m).
Condu- B .
S, . Conducir con el pie una pelota de fatbol sala
%.‘,S grp(;zn MOBAK 3-4 N.°4 por un carril (7.5 m x 1.4 m) con 4 obstaculos.
Conducir con el pie una pelota de fatbol sala
MOBAK 5-6 N.° 4 por un carril (8.0 m x 1.1 m) con 4 obstaculos.
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Control del
cuerpo

Equili-
brio

MOBAK 1-2

Caminar hacia delante sobre un banco invertido
que se balancea.

MOBAK 3-4

Caminar hacia delante y luego hacia atras sobre
un banco invertido que tiene 2 obstaculos de 6 cm
de alto.

MOBAK 5-6

Caminar hacia delante y luego hacia atras sobre un
banco invertido que se balancea y que tiene 2 obsta-
culos de 12 cm de alto.

Rodar

MOBAK 1-2

Realizar una voltereta hacia delante, partiendo en
cuclillas con las manos apoyadas en la colchoneta.

MOBAK 3-4

Realizar una voltereta hacia delante, sobre una
colchoneta ubicada sobre 2 cajones de gimnasia.

MOBAK 5-6

Realizar una voltereta hacia delante, partiendo de
pie y saltando por encima de una caja de cartén.

Saltar

MOBAK 1-2

Saltar de forma continua 4 cuadrados instalados en
el suelo, apoyando 1 pie entre los cuadrados y los 2
pies al lado de los cuadrados.

MOBAK 3-4

Saltar la cuerda de forma continua durante 20 s.

MOBAK 5-6

Saltar la cuerda durante 20 s, cambiando de ritmo o
forma a los 10 s.

Correr

MOBAK 1-2

Correr de forma lateral sobre una linea de 3.0 m.

MOBAK 3-4

Correr de forma frontal y diagonal en un rectdngulo
(20mx4.0m).

MOBAK 5-6

Correr de forma frontal y diagonal en un cuadrado
(4.0 m x 4.0 m), dando 3 pasos sobre aros de gimna-
sia cuando corra hacia adelante.

Fuente: Elaboracion propia.

Para las tareas de lanzar y atrapar los es-
colares tienen seis intentos, puntuandose el
ntmero de aciertos (0-2 aciertos = 0 punto;
3-4 aciertos = 1 punto; y 5-6 aciertos = 2
puntos). Cada item puede ser valorado con
un minimo de cero puntos y un méaximo de
dos puntos, por lo que en cada competencia
se podria alcanzar un méaximo de ocho pun-
tos. Los procedimientos para la ejecucion y
evaluacion de los test son descritos en los
Manuales MOBAK (ver detalles en Herr-
mann y Seelig, 2018; Herrmann y Seelig,
2019a; Herrmann y Seelig, 2019b).

Considerando que ambos tramos han
sido validados previamente en la poblacion

europea (Herrmann et al., 2015, 2019; He-
rrmann y Seelig, 2017a, 2017b) los items de
la bateria MOBAK fueron sometidos a un
analisis para determinar su pertinencia con
el curriculo chileno de la asignatura de Edu-
cacion Fisica que se realizo en tres pasos:
1) anélisis de los objetivos de aprendizaje
indicados en el curriculo de la asignatura
(Ministerio de Educacion, 2013) y su perte-
nencia con los items MOBAK; 2) opinién de
académicos expertos, y 3) encuesta a profe-
sores de Educacion Fisica, en donde se les
pregunté si las actividades representadas
en los items estaban dentro de los objetivos
curriculares. En todos los pasos se estable-
ci6 la pertinencia del instrumento con res-
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pecto a las Bases Curriculares de Educacion
Fisica (Carcamo-Oyarzun, 2019).

2.2.2. Variables antropométricas

Se evalué estatura y peso para determinar
el IMC (kg/m2) como covariable de las com-
petencias motrices. La estatura fue medida
con un estadidmetro SECA 213 y el peso fue
evaluado con una balanza TANITA UM2204.

2.3. Procedimiento

Previo al inicio del estudio se solicité un
consentimiento informado a los padres y un
asentimiento informado a los escolares que
participarian de la investigacion. Las eva-
luaciones fueron aplicadas en los horarios
correspondientes a las clases de Educacion
Fisica, por un equipo de ocho evaluadores
capacitados en la administracion de la ba-
teria MOBAK en cada uno de sus tramos.
(Cada evaluador era responsable de un grupo
de entre tres y cinco escolares, con los cua-
les pasaba por cada una de las estaciones de
evaluacion. En cada estacion, el evaluador
explicaba la tarea motriz que realizar y lue-
go la demostraba. Cada escolar realizaba dos
intentos (a excepcion de lanzar y atrapar, en
donde realizaban seis), sin permitirse inten-
tos de prueba. La duracion aproximada de
la aplicacion de los test fue de 45 minutos.
El protocolo de investigacion fue evaluado y
aprobado por el Comité Etico Cientifico de la
Universidad de La Frontera, segiin Acta de
Aprobacion N.° 122 17.

2.4, Andlisis de datos

Para analizar la validez de constructo
de cada tramo de la bateria MOBAK se rea-
lizaron anélisis factoriales confirmatorios
(AFC), utilizando el programa estadistico
Mplus 8.1 (Muthén y Muthén, 2012). Se

plantearon dos modelos: el Modelo 1 busca
confirmar la estructura de dos factores de la
propuesta original (Herrmann et al., 2015).
Los items lanzar, atrapar, conducir con la
mano y conducir con el pie fueron asigna-
dos al factor control de objetos, mientras
que los items equilibrarse, rodar, saltar y
correr fueron asignados al factor control del
cuerpo. E1 Modelo 2 considera la misma es-
tructura del Modelo 1, anadiéndose las co-
variables sexo, IMC y edad. Debido a la es-
tructura multinivel (escolares de diferentes
clases), se corrigieron los errores estandar
en todos los modelos, para tener en cuenta
lainfluencia sistematica de la pertenencia a
diferentes clases (Muthen y Satorra, 1995).
En ambos modelos, los items de la bateria
MOBAK fueron tratados como escala ordi-
nal y se utilizé el método WLSMV (Weigh-
ted Least Squares Means and Variances)
(Muthén, Du Toit y Spisic, 1997). Para eva-
luar el ajuste de los modelos se considera-
ron los indices RMSEA (Root Mean Square
Error of Approximation) y CFI (Compara-
tive Fit Index), en donde valores inferiores
a.06 para el RMSEA y valores superiores a
.90 para el CFI se consideraron aceptables
(Hu y Bentler, 1999). Para examinar las
competencias motrices de escolares de 1.° a
6.° ano de primaria de Chile se llevaron a
cabo analisis descriptivos usando medidas
de tendencia central y dispersion, utilizan-
do el programa SPSS 25.

3. Resultados
3.1. Validez de constructo de los tramos
de la bateria MOBAK

En referencia a la confirmacién facto-
rial del Modelo 1 que considera una es-
tructura de dos factores, los resultados



Validez de constructo de la bateria MOBAK para la evaluacién de las competencias motrices...

del AFC desarrollado para el tramo MO-
BAK 1-2 indican un ajuste adecuado (32
= 34.29; df = 19; p = 0.017; CFI = 0.962;
RMSEA = (.038), el rango de la carga de

los factores es de entre 0.34 a 0.66 y la
correlacion entre los dos factores es de r
= (.77, todos estadisticamente significati-

vos (Grafico 1).

GrArico 1. Analisis factorial confirmatorio para el tramo MOBAK 1-2.

Control de //
objetos

Y ¢

Control de
cuerpo

.58* 53** .66** .46** .56** 54** 34 51
lanzar atrapar conducir conducir equilibrarse rodar saltar correr
p con la mano|| con el pie a

Fuente: Elaboracion propia.

Para la confirmacién de la estructura
de dos factores en el tramo MOBAK 3-4,
los resultados del AFC muestran los si-
guientes indices de ajuste: ¥2 = 36.70; df
= 19; p = 0.009; CFI = 0.892; RMSEA
= 0.043. La carga de los factores se en-
cuentra en un rango que va de 0.38 a 0.62,
y la correlacion entre los dos factores es

de r = 0.67, todos significativos estadis-
ticamente (Grafico 2). A pesar de que el
CFTI se encuentra proximo, pero no alcan-
za el limite convencional de .90, el indice
de ajuste absoluto RMSEA se encuentra
dentro del limite establecido, lo que per-
mite la aceptacion del modelo para el tra-

mo MOBAK 3-4.

GrArico 2. Analisis factorial confirmatorio del tramo MOBAK 3-4.

// 67
Control de
objetos

.46** 57+

.62*

\

.38

AW

Y

A42%

J

Control de
cuerpo

AT

\

45%

AW

lanzar atrapar

conducir
con la mano

conducir
con el pie

equilibrarse

rodar

saltar

correr

Fuente: Elaboracion propia.
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En relacién con la confirmacion de
dos factores del tramo MOBAK 5-6, los
resultados del AFC arrojan indices de
ajustes satisfactorios (y2 = 55.48; df =
19; p < 0.001; CFI = 0.926; RMSEA =

0.051). La carga de los factores se pre-
senta entre 0.29 a 0.68 y la correlacion
entre los dos factores es de r = 0.61, sien-
do todos estadisticamente significativos
(Grafico 3).

GrArico 3. Analisis factorial confirmatorio del tramo MOBAK 5-6.

.29** 67 61** .68**

/— 61
Control de
objetos

Control de
cuerpo

54

48 43 .55**

lanzar atrapar conducir conducir
P con la mano|| con el pie

equilibrarse rodar saltar

correr

Fuente: Elaboracion propia.

3.2. Relacion de las covariables sexo,
IMC y edad

Para la validez factorial del Modelo 2, el
cual considera las covariables sexo, IMC y
edad, los resultados del AFC desarrollado
para el tramo MOBAK 1-2 indica indices
de ajuste satisfactorios (32 = 49.05; df =
37, p = 0.089; CFI = 0.929; RMSEA =
0.034). El sexo (codificacion binaria: ninas
= 1, nifos = 2) presenta una relacién débil
en control de objetos, en donde los nifios
presentan mejores resultados que las ni-
nas. El IMC presenta una relacion nega-
tiva débil en control de objetos y una rela-
cién negativa débil en control del cuerpo.
Los escolares con un IMC hajo presentan
valores mas altos. La edad también mani-
fiesta una relacion déhil tanto en control
de objetos como en control del cuerpo, en
donde los escolares de mayor edad presen-
tan valores mas altos (Grafico 4).

Con respecto al AFC del Modelo 2 del
tramo MOBAK 3-4, los resultados de los
indices de ajuste son los siguientes: y2 =
62.47; df = 37; p = 0.006; CFI = 0.88;
RMSEA = 0.041. El indice CFI se sitta
ligeramente por debajo del nivel de ajus-
te recomendado, sin embargo, el indice
RMSEA se encuentra dentro del limite
estandar para que el modelo sea acepta-
ble. El sexo presenta una relacion mode-
rada en control de objetos y una relaciéon
negativa déhil en control del cuerpo. Los
ninos presentan valores mas altos que
las nifnas en control de objetos, mientras
que las ninas presentan valores mas al-
tos en control del cuerpo. E1 IMC presen-
ta una relacién negativa déhil en control
de objetos y una relacion negativa mode-
rada en control del cuerpo. Los escolares
con un IMC bajo presentan valores mas
altos.
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GrArico 4. Analisis factorial confirmatorio del tramo MOBAK 1-2
con las covariables sexo, IMC y edad.

sexo IMC edad

22%

N /— 87+
Control de Control del
objetos cuerpo

.67+ .60** .64* .50%* 55%* .66** 310 41
lanzar atrapar conducir conducir equilibrarse rodar saltar correr
p con la mano|| con el pie q

Fuente: Elaboracion propia.

La edad manifiesta una relacion moderada  #rol del cuerpo, en donde los escolares de mayor
en control de objetos y una relacion débilencon-  edad presentan valores superiores (Grafico 5).

GrArIco 5. Analisis factorial confirmatorio del tramo MOBAK 3-4
con las covariables sexo, IMC y edad.

sexo IMC edad

N

41 =27 -16* -59** 49** .35

Control de Control del
objetos cuerpo

44+ .55* .66** 51+ 39** .50** .59** .33*
lanzar atrapar conducir conduc!r equilibrarse rodar saltar correr
con la mano|| con el pie

Fuente: Elaboracién propia.
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En lo que respecta al AFC del Modelo 2
del tramo MOBAK 5-6, los indices de ajuste
son los siguientes: 2 = 90.09; df = 37;p <
0.001; CFI = 0.89; RMSEA = 0.048. El in-
dice CFI se sittia muy proximo al limite re-
comendado, no obstante, el indice RMSEA
se encuentra dentro del limite estandar para
que el modelo sea aceptable. El sexo presenta
una relacion moderada en control de objetos
y una relacion negativa débil en control del

cuerpo. Los ninos presentan valores méas altos
que las ninas en control de objetos, mientras
que las ninas presentan valores mas altos en
control del cuerpo. E1 IMC presenta una rela-
cion negativa débil en control del cuerpo, en
donde los escolares con un IMC bajo presen-
tan valores mas altos. La edad manifiesta una
relacion débil en control de objetos, siendo los
escolares de mayor edad los que presentan
valores mas altos (Grafico 6).

GrArico 6. Analisis factorial confirmatorio del tramo MOBAK 5-6
con las covariables sexo, IMC y edad.
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Fuente: Elaboracién propia.

3.3. Descripcién de las competencias
motrices bésicas de escolares de prima-
ria de Chile

En las Tablas 3, 4 y 5 se presentan los valo-
res descriptivos de los resultados obtenidos por
los escolares en cada uno de los items de cada
tramo de la bateria MOBAK, diferenciados se-
gin el sexo. En el tramo MOBAK 1-2 (Tabla 3),
el item de mayor dificultad para los escolares
fue lanzar (M = 0.61; DE = 0.70), mientras

que el item de menor dificultad fue correr (M
= 1.43; DE = 0.79). En el tramo MOBAK 3-4
(Tabla 4) el item de mayor dificultad para los
escolares fue saltar (M = 0.34; DE = 0.68)
mientras que el de menor dificultad fue correr
(M = 1.50; DE = 0.73). En el tramo MOBAK
5-6 (Tabla 5) el item saltar (M = 0.37; DE =
0.68) fue el mas dificil, en cuanto el item con-
ducir con la mano (M = 1.19; DE = 0.83) fue
el que present6 menor dificultad.
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TaBrA 3. Distribucion de medias, desviaciones estandar e intervalos de confianza
para cada uno de los items del tramo MOBAK 1-2, segtn el sexo.

TEM NINAS NINOS TOTAL
Media | DE | 1C95% |Media| DE | IC95% |Media, DE | IC9%%

Lanzar 044 | 062 | [0.37:052] | 079 | 073 | [0.70,0.87] | 061 | 0.70 | [0.55;0.67]
Atrapar 121 | 080 | [111;1.30] | 1.38 | 074 | [130;147] | 129 | 078 | [1.23:1.36]
Conducircon | 9 | 75 | [043,061] | 092 | 090 | [081:102] | 072 | 085 | [0.640.79]
lamano
S‘);ig“c“ ©n 098 | 080 | [0.89;1.07] | 120 | 0.78 | [110:129] | 1.09 | 080 | [1.02;1.15]
Total Control
do Objetos 314 | 186 | [292:336] | 428 | 204 | [404,453] | 371 | 203 | [354;3.88]
Equilibrarse 130 | 087 | [119;140] | 128 | 088 | [118:139] | 129 | 088 | [1.22;136]
Rodar 122 | 088 | [111;1.32] | 1.33 | 085 | [123;143] | 127 | 087 | [1.20;135]
Saltar 081 | 085 | [0.71:090] | 064 | 0.77 | [055:0.73] | 0.72 | 081 | [0.66;0.79]
Correr 143 | 078 | [134:152] | 143 | 080 | [134:153] | 143 | 079 | [137:150]
Total Control | '\ oy | o6 | [450,4.98] | 469 | 206 | [445494] | 472 | 206 | [455;489]
del Cuerpo

Fuente: Elaboracion propia.

TaBLA 4. Distribucion de medias, desviaciones estandar e intervalos de confianza S
Ve / O
para cada uno de los items del tramo MOBAK 3-4, segtn el sexo. 3
o
iTEM NINAS NINOS TOTAL 5
Media | DE IC9% % | Media | DE IC9% % | Media | DE IC9% % I:])
Lanzar 044 | 060 | [0.35;052] | 055 | 067 | [047,0.63] | 051 | 065 | [045056] | O 3
Atrapar 0.75 | 071 | [0.65;0.85] | 1.02 | 083 | [093;1.11] | 091 | 0.80 | [0.84;0.98] g g
. (@]
Conducircon | 75| a5 | (062,087 | 113 | 085 | (104123 | 098 | 087 | [090;106] | © &
la mano 08 g
Conducir con a3
: 040 | 066 | [0.31;050] | 092 | 083 | [0.82;1.01] | 0.71 | 081 | [064;079] | S &
el pie o o
Total Control Q&
de Objetos 2.33 1.77 | [2.08;2.58] | 3.60 196 | [3.37;3.82] | 3.10 199 | [2.92;3.27] o _g
N
Equilibrarse 093 | 082 | [0.81;104] | 069 | 079 | [061;0.78] | 079 | 081 | [0.72,086] | 0%
Rodar 0.78 | 088 | [066;090] | 081 | 090 | [0.71;092] | 080 | 089 | [0.72;088] | & c@‘
o)
Saltar 056 | 081 | [044;067] | 020 | 052 | [0.14;0.26] | 0.34 | 068 | [0.28;0.40]
Correr 157 | 069 | [147;167] | 146 | 0.76 | [137;154] | 150 | 0.73 | [1.44;156] %
Total Control | 50, | ;g5 | [357.410] | 317 | 183 | [296;337 | 343 | 187 | [327:359]
del Cuerpo

T
i

Fuente: Elaboracién propia.
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TaBra 5. Distribucion de medias, desviaciones estandar e intervalos de confianza
para cada uno de los items del tramo MOBAK 5-6, segun el sexo.

TEM NINAS NINOS TOTAL
Media | DE | IC95% |Media| DE | IC95% |Medial DE | IC95%

Lanzar 045 | 061 | [0.38;051] | 059 | 0.66 | [0.53;066] | 053 | 064 | [0.48;057]
Atrapar 026 | 057 | [020:032] | 083 | 083 | [0.75:091] | 057 | 0.78 | [051;062]
1C°nd“c‘r O 099 | 085 | [090,1.08] | 137 | 076 | [1.29:1.44] | 119 | 083 | [113;125]
a mano

g"p‘ﬁ“‘r OO0 040 | 068 | [032047 | 097 | 083 | [0.88:1.05] | 0.70 | 082 | [0.64;0.76]
Total Control

do Objetos 208 | 163 | [190:225] | 371 | 200 | [351:391] | 295 | 201 | [281;3.10]
Equilibrarse | 0.80 | 0.82 | [0.71;0.89] | 067 | 080 | [059:0.75] | 073 | 081 | [0.67;0.79]
Rodar 053 | 080 | [0.44;062] | 061 | 085 | [0520.75] | 057 | 083 | [051;063]
Saltar 058 | 079 | [050;067] | 017 | 050 | [0.12;023] | 037 | 068 | [0.31;042]
Correr 081 | 082 | [0.72;090] | 0.78 | 083 | [0.70;0.86] | 0.79 | 082 | [0.73;0.85]
Total Control

dol Cuorpo | | 270 | 207 | [248,298] | 220 | 182 | [202238] | 243 | 196 | [229;258]

Fuente: Elaboracién propia.

4. Discusion

Considerando que la evaluacién peda-
gbgica de la competencia motriz en edu-
cacion fisica requiere de instrumentos
que se enfoquen en la funcionalidad del
desempeno motriz y teniendo en cuenta
que la bateria MOBAK se ajusta tanto a
las circunstancias curriculares como tam-
bién a la edad y al grado que estan cursan-
do los escolares, el presente estudio tiene
tres propositos: determinar la validez de
constructo de tres tramos de la hateria
MOBAK para la evaluacién de las compe-
tencias motrices en primaria; determinar
la relacion de las covariables sexo, IMC y
edad con las competencias motrices, y exa-
minar las competencias motrices de esco-
lares de primaria de Chile.

En relacién al primer objetivo, los tra-
mos MOBAK 1-2, MOBAK 3-4 y MOBAK

5-6 se presentan como instrumentos ade-
cuados para la evaluacion de las compe-
tencias motrices basicas, confirmandose
el modelo de dos estructuras (competen-
cias de control de objetos y de control del
cuerpo) planteado en la estructura original
(Herrmann et al., 2015; Herrmann y See-
lig, 2017a, 2017h).

En lo que respecta al segundo objetivo,
las covariables sexo, IMC y edad se relacio-
nan con las competencias control de obje-
tos y la de control del cuerpo, coincidiendo
tanto con los analisis de la bateria origi-
nal (Herrmann et al., 2015; Herrmann y
Seelig, 2017a, 2017b; Herrmann, Seelig et
al., 2019) como con diversos estudios que
han analizado estas relaciones (Robinson
et al., 2015). Se presentaron relaciones
significativas segin sexo, en donde los ni-
nos logran valores mas altos en control de
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objetos, tal como en el estudio de Barnett
et al. (2010). El IMC también arroja rela-
ciones inversas significativas, en donde los
escolares con un IMC alto presentan valo-
res mucho mas bajos en ambas competen-
cias, confirmando la evidencia encontrada
en otros estudios (Cliff et al., 2012; Lopes,
Stodden, Bianchi, Maia y Rodrigues, 2012,
Okely et al., 2004; Spessato et al., 2013).
La edad también representaria una rela-
ci6n manifiesta, en donde los escolares ma-
yores presentan mejores valores que los de
menor edad, coincidiendo con estudios que
han considerado esta variable (Herrmann
y Seelig, 2017a; Strotmeyer et al., 2019).

En referencia al tercer objetivo, que bus-
ca examinar las competencias motrices de
los escolares chilenos de ensenanza prima-
ria, es posible establecer que su desempeno
es, en su mayoria, mas bajo que el de otras
muestras evaluadas con la bateria MOBAK.
Solo en los resultados correspondientes a
1.°y 2.° de primaria, los escolares chile-
nos obtienen en control del cuerpo (M
= 4.72 DE = 2.06) un resultado levemente
superior que escolares alemanes (M = 4.48
DE = 1.90; Herrmann et al., 2019), similar a
escolares portugueses (M = 4.70 DE = 1.80,
Quitério et al., 2018), e inferior a escolares
suizos (M = 5.48 DE = 1.79; Herrmann et
al., 2015). En control de objetos los escola-
res chilenos presentarian valores mas bajos
(M = 3.71 DE = 2.03) al contrastarse con
resultados de escolares alemanes (M = 4.03
DE = 2.07; Herrmann, Heim et al., 2019),
suizos (M = 4.67 DE = 1.88; Herrmann
et al., 2015), y portugueses (M = 4.90
DE = 1.90; Quitério et al., 2018). Los esco-
lares chilenos de 3° y 4° de primaria presen-
tarfan en ambas competencias un desempe-

no mas bajo (control de objetos M = 3.10
DE = 1.99; control del cuerpo M = 3.43
DE = 1.87) que escolares alemanes (control
de objetos M = 3.76 DE = 1.86; control del
cuerpo M = 3.74 DE = 2.09; Strotmeyer
et al., 2019) y que escolares suizos (control
de objetos M = 4.11 DE = 2.14; control del
cuerpo M = 4.15 DE = 2.07, Herrmann y
Seelig, 2017b). Esta tendencia también se
repite en 5.° y 6.° de primaria, en donde
los escolares chilenos (control de objetos
M = 2.95 DE = 2.01; control del cuerpo
M = 2.43 DE = 1.96) presentarian un des-
empeno marcadamente mas hajo que esco-
lares alemanes (control de objetos M = 4.02
DE = 2.14; control del cuerpo M = 3.98
DE = 1.97; Herrmann y Seelig, 2017a).

Los resultados de este estudio indican
que la bateria MOBAK es una herramienta
adecuada para la valoracion de las compe-
tencias motrices, pertinente para la realiza-
cién de evaluaciones desde una perspectiva
educativa (Scheuer et al., 2019). Al ser una
bateria que se concentra en la solucion de
tareas motrices (funcionalidad) y que con-
sidera una diferenciacion segtin el nivel cu-
rricular, se presenta como un instrumento
de diagnodstico util para las practicas peda-
gbgicas que busquen el fomento de las com-
petencias motrices basicas (Gerlach et al.,
2017). A través de su aplicacion, los profeso-
res podran identificar cuéles son las tareas
motrices en donde sus estudiantes presen-
tan mayor dificultad, permitiéndoles plani-
ficar y elaborar estrategias didacticas que
busquen el desarrollo de los aprendizajes
necesarios para que sus escolares puedan
superar exitosamente las exigencias motri-
ces que se le presenten, tanto en clases de
Educacion Fisica como en su vida cotidiana.
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Abstract:

The development of motor competencies is
one of the most important ohjectives of physical
education, and therefore it is necessary to as-
sess it from a pedagogical approach using valid
instruments. The MOBAK hattery is designed
to assess basic motor competencies in primary
education. It differentiates by the stage in the
curriculum, and proposes a two-factor structure
corresponding to the basic motor competencies

of object movement and self-movement. This
study has three objectives: to determine the
construct validity of three test instruments of
the MOBAK battery for assessing motor compe-
tencies; to determine how gender, BMI, and age
covariates relate to motor competencies; and to
examine the level of basic motor competencies of
primary school children in Chile. A total of 1,785
children (45.7% girls) were assessed, divided
into 1st and 2nd grade (MOBAK 1-2; 559 chil-
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dren; 50.6 % girls), 3rd and 4th grade (MOBAK
3-4; 496 children, 39.3 % girls), and 5th and 6th
grade (MOBAK 5-6; 730 children, 46.3 % girls).
The construct validity of each section was ana-
lysed using the confirmatory factorial analysis
(CFA). The results confirm the two-factor struc-
ture in all sections of the MOBAK battery, they
confirm the relationship between motor compe-
tencies and the covariates gender, BMI, and age,
and they show that Chilean primary school chil-
dren have low levels of motor competence, espe-
cially in 5th and 6th grade. The MOBAK battery
is a suitable instrument for the assessment of
basic motor competencies in primary education
and is a diagnostic and monitoring tool for peda-
gogical practices and educational research.

Keywords: motor competencies, physical ed-
ucation, assessment, primary education, test
batteries, factor analysis.

Resumen:

El desarrollo de la competencia motriz es uno
de los objetivos més importantes de la Educacion
Fisica, por lo que es necesario que su diagndstico
se realice desde un enfoque pedagdgico, median-
te instrumentos vélidos. La bateria MOBAK ha
sido disefiada para la evaluacion de las competen-
cias motrices hésicas en educacion primaria, con-
siderando una diferenciacion segtin el grado curri-
cular, planteando una estructura de dos factores
correspondientes a las competencias motrices

de control de objetos y control del cuerpo. Este
estudio se plantea tres objetivos: determinar la
validez de constructo de tres tramos de la bateria
MOBAK para la evaluacion de las competencias
motrices; determinar la relacién de las covaria-
bles sexo, IMC y edad con las competencias mo-
trices; y examinar las competencias motrices ba-
sicas de escolares de primaria de Chile. En total
1785 escolares de primaria (45.7 % nifas) fueron
evaluados, divididos en el tramo de 1.° y 2.° gra-
do (MOBAK 1-2; 559 escolares, 50.6 % nifas);
en el tramo de 3.° y 4.° grado (MOBAK 3-4; 496
escolares, 39.3 % ninas); y en el tramo de 5.y 6.°
grado (MOBAK 5-6; 730 escolares, 46.3 % ninas).
Se analiz6 la validez de constructo para cada uno
de los tramos mediante anlisis factoriales con-
firmatorios (AFC). Los resultados confirman la
estructura de dos factores en todos los tramos
de la bateria MOBAK, confirman la relacién de
las covariables sexo, IMC y edad con las compe-
tencias motrices y evidencian que los escolares
chilenos poseen bajos niveles de competencia
motriz, especialmente en el tramo de 5.° y 6.° de
primaria. La bateria MOBAK se presenta como
instrumento adecuado para la evaluacion de las
competencias motrices basicas en educacion pri-
maria, sirviendo de herramienta de diagndstico y
seguimiento tanto para las précticas pedagdgicas
como para la investigacion educativa.

Descriptores: competencias motrices, edu-
cacion fisica, evaluacion, educacion primaria,
baterias, analisis factorial.

1. Introduction
In recent years, motor competence
has become an important topic in edu-

cation, and has become one of the most
important objectives in physical educa-
tion (Herrmann, Heim, & Seelig, 2019;
Ruiz, 2014; UNESCO, 2015). The devel-
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opment of motor competence allows an
active participation in the culture of play,
physical education, and sports, both at
school (Spessato, Gabbard, & Valentini,
2013) and outside of it (Hulteen, Mor-
gan, Barnett, Stodden, & Lubans, 2018,
Loprinzi, Cardinal, Loprinzi, & Lee,
2012), and so it is regarded as one of the
essential requirements for physical lit-
eracy (Cairney, Dudley, Kwan, Bulten, &
Kriellaars, 2019; Scheuer, Bund, Becker,
& Herrmann, 2017). The importance of
motor competence in education is not
only related to physical development, but
also to cognitive (Ludyga et al., 2019; van
der Fels et al., 2015), psychological (Rose,
Larkin, Parker, & Hands, 2015), and so-
cial (Schierz & Thiele, 2013) aspects, and
its promotion should be part of a holis-
tic vision of the integral development of
schoolchildren (Estevan & Barnett, 2018;
Leonard, 2016).

From a pedagogical perspective, motor
competence refers to «knowledge, proce-
dures, attitudes, and feelings involved in
the interactions between participants in
a given medium, and which make it pos-
sible to successfully overcome different
motor challenges they encounter, both in
physical education classes and in everyday
life» (Ruiz, 1995, p. 19). In this context,
motor competence must be understood as
a type of latent functional performance
dispositions, with components that can
be understood and maintained in the long
term, and which are developed as a re-
sult of specific motor demands (Gerlach,
Herrmann, Jekauc, & Wagner, 2017). As
motor competence is a latent function-
al performance disposition, it cannot be

directly observed, but instead is reflect-
ed through the successful completion of
specific motor tasks (Gerlach et al., 2017,
Weinert, 2001). These observable motor
tasks correspond to fundamental motor
skills (Gerlach et al., 2017), which can be
divided into two categories: one linked
to self-movement (or locomotion), which
is the movement and control of the body
in an open space (e.g. running, jumping,
rolling) and one related to skills that
make it possible to control objects, which
involve using the hands and feet to ma-
nipulate them or project them (throwing,
catching, dribbling) (Gerlach et al., 2017,
Haywood & Getchell, 2019). These skills
are the foundation for the development
of future movement and physical activity
(Clark & Metcalfe, 2002; Hulteen et al.,
2018), and their evolution is strongly re-
lated to the individual’s development dur-
ing childhood. If they are not adequately
stimulated, these skills might not be con-
solidated in later stages (Gomez-Garcia,
Ruiz-Pérez, & Mata-Gomez, 2006). As
a consequence, the curriculum require-
ments for physical education in Chile in-
clude a core theme called motor skills, and
it states that systematic work on these
skills contributes to the development and
improvement of coordination skills. These
will give the students the possibility to
handle different situations in everyday
life appropriately and confidently (Min-
isterio de Educacion, 2013, p. 110). This
part of the curriculum aims at ensuring
that the students acquire appropriate mo-
tor competencies.

Various factors influence the devel-
opment of motor competence and must
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be considered when planning teaching
activities in physical education classes
(Martinez-Lopez, Grao-Cruces, Mor-
al-Garcia, & de la Torre, 2013). These fac-
tors include gender and body mass index
(BMI), which are thought to determine
motor competence (Robinson et al., 2015;
Stodden et al., 2008). In the case of gender,
there are differences regarding the type
of competence, with boys displaying sig-
nificantly better levels of competence in
object movement (Barnett, van Beurden,
Morgan, Brooks, & Beard, 2010), while
girls display slightly better competencies
than boys in self-movement (Strotmeyer,
Kehne, & Herrmann, 2019). In the case
of BMI, the evidence shows that there is
an inverse correlation, with students who
have a higher BMI displaying lower levels
of motor competence (Cliff et al., 2012;
Okely, Booth, & Chey, 2004; Robinson et
al., 2015).

The assessment of motor competence
is essential for its development, and so
the assessment must be approached from
an educational perspective, not just to
establish an initial diagnosis, but also to
monitor what students learn as a result
of pedagogical interventions (Scheuer,
Herrmann, & Bund, 2019). Instruments
used to assess motor competence in
physical education have traditionally fo-
cussed on two aspects: a) assessment of
physical ability, associated with physio-
logical aspects using assessment meth-
ods from the fields of sport and physical
exercise (Martinez Lopez, 2007; Scheuer
et al., 2019); and b) assessment of motor
sk1lls linked to neuromotor aspects us-
ing assessment methods associated with

motor development and detecting devel-
opmental motor coordination problems
(Ruiz & Graupera, 2005; Scheuer et al.,
2019). However, most of these tests do
not assess functionality, a key concept
in defining motor competence (Gerlach
et al., 2017). A functionality-based focus
has recently been proposed, that is to say,
one based on the command of motor skills
when solving a predetermined problem
situation (Gerlach et al., 2017; Scheuer et
al., 2019). Within this framework, an in-
strument called MOBAK (an acronym of
Motorische Basiskompetenzen in German)
has been developed to assess motor com-
petence from a curriculum-development
oriented perspective, taking into account
the children’s educational grade. This bat-
tery was developed by Herrmann, Gerlach,
and Seelig (2015) in Switzerland, and its
use has spread through non-Spanish-
speaking European countries through an
Erasmus+ programme of the European
Union called Basic Motor Competencies in
Europe - Assessment and Promotion (code
590777-EPP-1-2017-1-DE-SPO-SCP).
The items in it are linked to activities
done in physical education classes and so
it can be implemented easily, quickly, and
cheaply, and is a practical tool for didac-
tic analysis of basic motor competencies
(Herrmann, Gerlach, & Seelig, 2015).

The MOBAK test battery has four dif-
ferent test instruments: 1) MOBAK KG for
assessing preschool and early-years chil-
dren aged from 4 to 6 (Herrmann, Seelig,
Ferrari, & Kiihnis, 2019); 2) MOBAK
1-2 for children in 1st and 2nd grade
(Herrmann et al., 2015); 3) MOBAK
3-4 for children in 3rd and 4th grade
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(Herrmann & Seelig, 2017b); and 4)
MOBAK 5-6 for children in 5th and
6th grade (Herrmann & Seelig, 2017a).
These test instruments have been sub-
jected to various validity and reliability
analyses (Herrmann et al., 2015; Herr-
mann, Heim, & Seelig, 2019; Herrmann
& Seelig, 2017a, 2017b; Herrmann et al.,
2019; Scheuer et al., 2017), and comply
with the requisite psychometric criteria
for a quality measurement instrument
(Scheuer et al., 2019).

Given the importance of assessing ba-
sic motor competencies in physical educa-
tion, instruments that assess motor com-
petence at the different levels of primary
education in a valid and reliable way are
needed. In this context, the present study
has three objectives: to determine the
construct validity of the MOBAK battery
for the assessment of motor competen-
cies; to determine the relationship of the

gender, BMI, and age covariates with mo-
tor competencies; and to examine the ba-
sic motor competencies of primary school
children in Chile.

2. Method
2.1, Participants

A total of 1,785 children (45.7% girls,
age M = 9.4 SD = 3.35) from 1st to 6th
grade of 14 primary education schools
from the Region of La Araucania, Chile,
were assessed. The schools were chosen
at random, taking into account the pro-
portions of the different organisational
models (public, state subsidised private
schools, and private schools that do not
receive a state subsidy). As this study is
intended to validate three levels of the
MOBAK battery, the sample is subdivid-
ed by educational level. Table 1 shows the
sample distribution used for analysing
each level.

TaBLE 1. Distribution of participants by gender and age for each test instrument

of the MOBAK Battery.
MOBAK 1-2 MOBAK 3-4 MOBAK 5-6
Gender (1** and 2 grade) (3" and 4" grade) (5'h and 6% grade)
n Age n Age n Age
Girls 283 6.95 (0.69) 195 9.19 (0.62) 338 11.15 (0.69)
Boys 276 6.93 (0.65) 301 9.25 (0.68) 392 11.29 (0.70)
Total 559 6.94 (0.67) 496 9.22 (0.66) 730 11.22 (0.70)

Source: Own elaboration.

2.2. Instruments
2.2.1. MOBAK Battery

The MOBAK battery is structured
around eight motor tasks (observable
items) that cover the object movement and
self-movement motor competencies (latent
factors). The object movement competence

includes the motor tasks throwing, catch-
ing, bouncing a ball, and dribbling. The
self-movement competence includes the mo-
tor tasks balancing, rolling, jumping, and
running. This structure is the same for each
level. However, they differ in the degree of
difficulty of the items, which increases in
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each grade (Herrmann et al., 2019). The
items were translated from German into
Spanish by the back traslation method. Ta-
ble 2 describes the tasks to be performed
for each item. The children have two at-
tempts at each item, apart from throwing
and catching where they have six attempts.
The tests are marked on a dichotomous
scale (0 = failed; 1 = successful), recording

the number of successful attempts (no suc-
cessful attempts = 0 points; one successful
attempt = 1 point; two successful attempts
= 2 points). For the throwing and catching
tasks, the children have six attempts, with
the number of successful attempts being
scored as follows: 0-2 successful attempts = 0
points; 3-4 successful attempts = 1 point;
and 5-6 successful attempts = 2 points.

TaBLE 2. Descriptive summary of the items in the MOBAK Battery for each test
instruments (in detail Herrmann, 2018; Herrmann & Seelig, 2017a).

Competence

Item

Level

Description

Object
movement

Throwing

MOBAK 1-2

The child throws six juggling balls from a 2.0 m
distance at a target.

MOBAK 3-4

The child throws six juggling balls from a 3.0 m
distance at a target.

MOBAK 5-6

The child throws six juggling balls from a 3.5 m
distance at a target.

Catching

MOBAK 1-2

The test leader causes a rubber ball to fall to the
ground in an accelerated manner, causing the ball
to jump up to at least 1.3 m. The child catches the
ball after the turning point.

MOBAK 3-4

The child throws up a ball and catches it behind a
line at a 1.5 m distance.

MOBAK 5-6

The child throws a tennis ball at a wall from a scratch
line at a distance of 3.0 m. The child catches the tennis
ball directly from the air when it bounces back.

Bouncing

MOBAK 1-2

The child bounces a small basketball (size 3) through
amarked corridor (5.0 x 1.0 m) without losing the ball.

MOBAK 3-4

The child bounces a small basketball (size 3) back
and forth through a marked corridor (7.5 x 1.4 m)
with obstacles, without losing the ball.

MOBAK 5-6

The child bounces a basketball (size 6) back and
forth through a marked corridor (8.0 X 1.1m) with
four obstacles of 0.7m width, without losing the ball.

Dribbling

MOBAK 1-2

The child dribbles a futsal ball (size 4) back through
a marked corridor (5.0 x 1.0 m) without losing the ball.

MOBAK 3-4

The child dribbles a futsal ball (size 4) back and
forth through a marked corridor (7.5 x 1.4 m)
with obstacles without losing the ball.

MOBAK 5-6

The child dribbles a futsal ball (size 4) back and forth
through a marked corridor (8.0 x 1.1 m) with four
obstacles of 0.7m width, without losing the ball.
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Balan-
cing

MOBAK 1-2

The child balances over an overturned long bench
placed on a springboard (forming a see-saw)
without leaving it.

MOBAK 3-4

The child balances back and forth across a long
upside-down bench with two boxes attached that
have to be overstepped. No follow steps.

MOBAK 5-6

The child balances back and forth over an
overturned long bench placed on a springboard,
passing two obstacles taped to the bench (L: 17
cm, W: 10 cm, H: 12 cm) without touching them.

Rolling

Self-
movement

MOBAK 1-2

The child performs a fluent forward roll on a mat
track.

MOBAK 3-4

The child performs a fluent forward roll, starting
with a jump onto a pair of vaulting boxes.

MOBAK 5-6

The child performs a forward roll, starting with a
jump over a set up banana box.

Jumping

MOBAK 1-2

The child jumps fluently over four carpet tiles (0.35
x 0.35) at a distance of 0.4 m each. Between the tiles
one-legged, beside the tiles with straddled legs.

MOBAK 3-4

The child skips rope continuously in place for 20 s.

MOBAK 5-6

The child skips rope in place for 20 s, changing
rhythm after 10 s.

Running

MOBAK 1-2

The child moves back and forth twice on a 3.0 m
long ground mark performing sidesteps.

MOBAK 3-4

The child moves forward and sideways along a
figure eight (2.0 m X 4.0 m) marked on the floor.

MOBAK 5-6

The child moves forward and sideways along a
figure eight (4.0 X 4.0m) marked on the floor. In
running forward, the child jumps through three
evenly spaced hoops lying on the floor.

Source: Own elaboration.

Each item can score a minimum of zero
points and a maximum of two points,
and so the maximum score for each com-
petence is eight points. The procedures
for performing and marking the tests
are described in the MOBAK manuals
(see details in Herrmann & Seelig, 2018;
Herrmann & Seelig, 2019a; Herrmann &
Seelig, 2019Db).

Asboth levels had previously been validat-
ed for the European population (Herrmann
etal.,2019,2015; Herrmann & Seelig, 2017a,

2017b), we analysed the items from the
MOBAK battery to determine their rele-
vance to Chile’s physical education cur-
riculum. This was done in three steps: 1)
analysis of the learning objectives stated in
the subject curriculum (Ministerio de Edu-
cacion, 2013) and the MOBAK items’ rel-
evance to them; 2) seeking the opinion of
academic experts; and 3) a survey for phys-
ical education teachers, in which they were
asked if the activities in the items matched
the curriculum objectives. For each step,
the instrument’s relevance to the curricu-
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lum requirements for physical education
(Carcamo-Oyarzun, 2019) was established.

2.2.2. Anthropometric variables

Height and weight were measured to
determine the BMI (kg/m2) as a covariate
of the motor competencies. Height was
measured using a SECA 213 stadiometer
and weight was measured using a TANITA
UM2204 scale.

2.3. Procedure

Before the study started, the children
and their parents were asked to give in-
formed consent to participate in the re-
search. The assessments were carried
out during the periods corresponding to
physical education classes by a team of
eight trained testers in administering the
different test instruments of the MOBAK
battery. Each tester was responsible for
a group of three to five children, with
whom they visited each of the assess-
ment stations. At each station, the tester
explained the motor task to perform and
then demonstrated it. Each student had
two attempts (except for throwing and
catching, where they had six). Practice
attempts were not allowed. The approxi-
mate duration of the test application was
45 minutes. The research protocol was
assessed and approved by the Scientific
Ethics Committee of the Universidad de
La Frontera in accordance with the Act of
Approval no.122 17.

2.4, Data analysis

To analyse the construct validity of each
test instrument of the MOBAK battery,
confirmatory factor analyses (CFA) were
carried out using the Mplus 8.1 statistics

program (Muthén & Muthén, 2012). Two
models were proposed: Model 1 set out to
confirm the two-factor structure of the orig-
inal proposal (Herrmann et al., 2015). The
throwing, catching, bouncing, and dribbling
items were assigned to the object movement
factor, while the balancing, rolling, jump-
ing, and running items were assigned to
the self-movement factor. Model 2 considers
the same structure as Model 1 but includes
the gender, BMI, and age as covariates. Re-
garding the multilevel structure (students
from different classes), we took the sys-
tematic multilevel influence into account
by correcting the standard error with the
type = complex function for nested datasets
implemented in Mplus (Muthen & Satorra,
1995). In both models, the items from the
MOBAK battery were treated as an ordi-
nal scale and the WLSMV (Weighted Least
Squares Means and Variances) method was
used (Muthén, Du Toit, & Spisic, 1997).
To assess the fit of the models the RM-
SEA (Root Mean Square Error of Approx-
imation) and CFI (Comparative Fit Index)
indices were used, with values lower than
.06 for RMSEA or over .90 for CF1I being re-
garded as acceptable (Hu & Bentler, 1999).
To examine the motor competencies of pri-
mary school children from grade 1 to grade
6 in Chile, descriptive analyses were carried
out with central tendency and dispersion
measures, using the SPSS 25 program.

3. Results
3.1. Construct validity of the MOBAK
test instruments

With regards to the factorial confir-
mation of Model 1, which considers a
two-factor structure, the results of the
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CFA for the MOBAK 1-2 test instrument
showed a satisfactory model fit (2 =
34.29; df = 19; p = 0.017; CFI = 0.962;
RMSEA = 0.038), the factor loadings

range from 0.34 to 0.66 and the correla-
tion between the two factors is r = 0.77,
all of which are statistically significant

(Graph 1).

Grapt 1. Confirmatory Factor Analysis of the MOBAK 1-2 test instrument.

/—— TT
Object
movement

.58** .53** .66** .46** .56** .54* .34 51
Throwing Catching Bouncing Dribbling Balancing Rolling Jumping Running

Source: Own elaboration.

To confirm the two factor structure
of the MOBAK 3-4test instrument, the
results of the CFA show the following
fit indices: 2 = 36.70; df = 19; p =
0.009; CFI = 0.892; RMSEA = 0.043.
The factor loadings are in a range be-
tween 0.38 and 0.62, and the corre-
lation between the two factors is r =

0.67, all of which are statistically sig-
nificant (Graph 2). The CFI approaches
but does not achieve the conventional
limit of .90, but the RMSEA absolute fit
index is within the established bound-
aries, meaning that the model can be
accepted for the MOBAK 3-4 test in-

struments.

GrapH 2. Confirmatory Factor Analysis of the MOBAK 3-4 test instrument.

/—— 67
Object
movement

46** 57 .62+ .38** AT+ 42% A7 .45**
Throwing Catching Bouncing Dribbling Balancing Rolling Jumping Running

Source: Own elaboration.
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In relation to the confirmation of the
two factor structure for the MOBAK 5-6
test instrument, the results of the CFA
show satisfactory fit indices (y2 = 55.48,;
df = 19; p = 0.001; CFI = 0.926; RM-

SEA = 0.051. The factor loadings range
between 0.29 and 0.68 and the correla-
tion between the two factors is r = 0.61,
all of which are statistically significant

(Graph 3).

Graph 3. Confirmatory Factor Analysis of the MOBAK
5-6 test instrument.

/— 61%*
Object
movement

Self-
movement

29** 67+ 61+ .68** .48** .54** A43** .55**
Throwing Catching Bouncing Dribbling Balancing Rolling Jumping Running

Source: Own elaboration.

3.2. Relationship with the covariates
gender, BMI, and age

For the factorial validity of Model 2,
which considers the gender, BMI, and
age as covariates, the CFA results for the
MOBAK 1-2 test instrument show satisfac-
tory fit indices (y2 = 49.05; df = 37;p =
0.089; CFI = 0.929; RMSEA = 0.034). Gen-
der (binary coding: girls = 1, boys = 2) has
a small relationship with object movement,
where hoys have better results than girls.
BMI has a small negative relationship with
object movement and a weak negative rela-
tionship with self-movement. Children with
a low BMI had higher values. There is also
a small relationship with age in both object
movement and self-movement with older
children scoring higher (Graph 4).

With regards to the CFA of Model 2
with the MOBAK 3-4 test instrument,
the results of the indices of fit are: 2 =
62.47; df = 37; p = 0.006; CFI = 0.88;
RMSEA = 0.041. The CFI index is slight-
ly below the recommended level of fit but
the RMSEA index is within the standard
boundary for the model to be acceptable.
Gender has a moderate relationship
with object movement and a small neg-
ative relationship with self-movement.
Boys have higher values than girls for
object movement, while girls have high-
er values for self-movement. BMI has a
small negative relationship with object
movement and a moderate negative re-
lationship with self-movement. Chil-
dren with a low BMI had higher values.




Construct validity of the MOBAK test battery for the assesment of basic motor competencies...

Graprt 4. Confirmatory Factor Analysis of the MOBAK 1-2 test instrument
with the covariates gender, BMI, and age.

gender BMI age

.39%* .04 -14* -.35%* .38* 22%

. //— 87+ W
Object Self-
movement movement

67 .60** .64** .50** .55** .66** 31 41
Throwing Catching Bouncing Dribbling Balancing Rolling Jumping Running

Source: Own elaboration.

Age also displays a moderate relationship  ship with self-movement where older chil-
with object movement and a small relation-  dren display higher values (Graph 5).

Graph 5. Confirmatory Factor Analysis of the MOBAK 3-4 test instrument
with the covariates gender, BMI, and age.

gender BMI age

N

A1 -27** -.16* -.59* .59** .35%*

N /— 97+
Object
movement

Self-
movement
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The indices of fit from the CFA of Mod-
el 2 in the MOBAK 5-6 test instrument are
as follows: ¥2 = 90.09; df = 37; p < 0.001,
CFI = 0.89; RMSEA = 0.048. The CFI
index is very close to the recommended
boundary but the RMSEA index is within
the standard boundary for the model to be
acceptable. Gender has a moderate rela-
tionship with object movement and a small

negative relationship with self-movement.
Boys have higher values than girls for
object movement, while girls have higher
values for self-movement. BMI has a small
negative relationship with self-movement,
where children with a low BMI had higher
values. Age has a small relationship with
object movement, with older children dis-
playing higher values (Graph 6).

GrapH 6. Confirmatory Factor Analysis of the MOBAK 5-6 test instrument
with the covariates gender, BMI, and age.

gender BMI age
.52* -24* -.08 -.39** A1 .08
/— .79*
Object Self-
movement movement
32* T3 .60** .69** 53* ) el .65 51
Throwing Catching Bouncing Dribbling Balancing Rolling Jumping Running

Source: Own elaboration.

3.3. Description of the basic motor com-
petencies of primary school children
in Chile.

Tables 3, 4, and 5 show the descrip-
tive values of the results obtained by
the children for each item at each test
instrument of the MOBAK battery, sepa-
rated by gender. At the MOBAK 1-2 test
instrument (Table 3), the most difficult
item for the children was throwing (M
= 0.61; SD = 0.70), while the least dif-

ficult item was running (M = 1.43; SD
= 0.79). At the MOBAK 3-4 test instru-
ment (Table 4), the most difficult item
for the children was jumping (M = 0.34;
SD = 0.68), while the least difficult item
was running (M = 1.50; SD = 0.73). At
the MOBAK 5-6 test instrument (Table
5), jumping was the most difficult item
(M = 0.37; DE = 0.68), while the least
difficult item was bouncing (M = 1.19;
SD = 0.83).
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TaBLE 3. Distribution of Means, Standard Deviations, and Confidence Intervals
for each of the items in the MOBAK 1-2 test instrument by gender.

e GIRLS BOYS TOTAL
Mean | SD | CI9%% | Mean| SD | CI9% | Mean | SD | CI95%

Throwing 044 | 062 | (037,052 | 079 | 073 | [0.70;087 | 061 | 070 | [0.55;067)
Catching 121 | 080 | [L1L,130) | 138 | 074 | [130;147) | 129 | 078 | [123;136]
Bouncing 052 | 075 | [043;061] | 092 | 090 | [081;102] | 072 | 085 | [0.64;0.79]
Dribbling 098 | 080 | [089:107) | 120 | 078 | [110;129] | 109 | 080 | [1.02115]
ioral Object | 314 | 186 | [292,336] | 428 | 204 | (404453 | 371 | 203 | [354388)
Balancing 130 | 087 | [L19;140] | 128 | 088 | [L1&139] | 129 | 088 | [122;136]
Rolling 122 | 088 | [L1L132) | 133 | 085 | [123;143] | 127 | 087 | [120;135]
Jumping 081 | 085 | [071;090] | 064 | 077 | [055073] | 072 | 081 | [0.66;0.79]
Running 143 | 078 | [L34152) | 143 | 080 | [L34153] | 143 | 079 | [L37;150]
;‘ﬁ:ﬁt 474 | 206 | [450:498] | 469 | 206 | [445494] | 472 | 206 | [455;489]

Source: Own elaboration.

TaBLE 4. Distribution of Means, Standard Deviations, and Confidence Intervals

for each of the items in the MOBAK 3-4 test instrument by gender. g
e GIRLS BOYS TOTAL _Z'o
Mean | SD | CI9%% | Mean| SD | CI9%% |Mean | SD | CI9%% :
Throwing 044 | 060 | [0.35052] | 055 | 0.67 | [047;063] | 051 | 065 | [0.45;0.56] g 3
Catching 075 | 071 | [065085 | 102 | 083 | [093;111] | 091 | 080 | [084098] | = g
Bouncing 0.75 | 086 | [062;087] | 113 | 085 | [1.04123] | 098 | 087 | [0.90;1.06] €> §
Dribbling 040 | 066 | [0.31;050] | 092 | 083 | [0.82;101] | 071 | 081 | [0.64;0.79] %1 %‘
gab;\ig:i?t 233 | 177 | [208,258] | 360 | 196 | [337;382] | 310 | 199 | [292;327] § g—
Balancing 093 | 082 | [0.81;1.04] | 069 | 0.79 | [0.61;0.78] | 0.79 | 081 | [0.72;0.86] ‘Ll\cg ?.;_
Rolling 078 | 088 | (066,090 | 081 | 090 | [0.71;092] | 080 | 089 | (072088 | ¢, g
Jumping 056 | 081 | [044;067] | 020 | 052 | [0.14;026] | 034 | 068 | [0.28;0.40] 85
Running 157 | 069 | [147,167) | 146 | 0.76 | [1.37;154] | 150 | 0.73 | [1.44;156] %
;‘:’t‘iﬁfﬁt 384 | 185 | [357;4.10] | 317 | 183 | [296;337) | 343 | 187 | [3.27;359]

Source: Own elaboration. h .‘
303 EV



3
oo
o
o0
]

o
()
Q.
2]

o

S
o

=
[3°]
o
%]
()
o]

-

2
>
(5]
£

year 78, n. 276, May-August 2020, 291-308

Jaime CARCAMO-OYARZUN and Christian HERRMANN

TaBLE 5. Distribution of Means, Standard Deviations, and Confidence Intervals
for each of the items in the MOBAK 5-6 test instrument by gender.

e GIRLS BOYS TOTAL
Mean | SD | CI95% | Mean | SD | CI9%% | Mean | SD | CI9%%
Throwing 045 | 061 | [038051] | 059 | 066 | [053066] | 053 | 064 | [048057]
Catching 026 | 057 | [020,032] | 083 | 083 | [0.75091] | 057 | 078 | [051;062]
Bouncing 099 | 085 | [090;108] | 137 | 076 | [129;144] | 119 | 083 | [1.13;125]
Dribbling 040 | 068 | [03%047) | 097 | 083 | [088105] | 070 | 082 | [0.64;0.76]
Total Object | 908 | 163 | 190,225 | 871 | 200 | [B5L391] | 295 | 201 | (281310
Balancing 080 | 082 | [071;089] | 067 | 080 | [059075] | 073 | 081 | [067;0.79]
Rolling 053 | 080 | (044,062 061 | 085 | [05%075] | 057 | 083 | [051;0.63]
Jumping 058 | 079 | [050;067) | 017 | 050 | [012023] | 037 | 068 | [031;042]
Running 081 | 082 | [072090] 078 | 083 | [0.70;086] | 079 | 0.82 | [0.73;085]
ioxalSel | an0 | 207 | agi208) | 220 | 182 | (202238 243 | 196 | [229,258)

Source: Own elaboration.

4. Discussion

Given that pedagogical assessment of
motor competence in physical education re-
quires instruments that focus on the func-
tionality of the motor performance, and tak-
ing into account the fact that the MOBAK
battery fits the requirements of the cur-
riculum and also the schoolchildren’s ages
and the grade they are in, this study has
three objectives: to determine the construct
validity of three test instruments of the
MOBAK hattery for assessing the motor
competencies of primary school children; to
determine how the covariates gender, BMI,
and age relate to motor competencies; and
to examine the motor competencies of pri-
mary school children in Chile.

With regards to the first objective,
the MOBAK 1-2, MOBAK 3-4, and

MOBAK 5-6 test instruments are suit-
able instruments for assessing basic
motor competencies, confirming the
two-structure model (object movement
and self-movement competencies) pro-
posed in the original structure (Herrmann
et al., 2015; Herrmann & Seelig, 2017a,
2017b).

Regarding the second objective, there
is a relationship between the covariates
gender, BMI, and age and the object
movement and self-movement competen-
cies, agreeing with both the analysis of
the original battery (Herrmann et al.,
2015; Herrmann & Seelig, 2017a, 2017b;
Herrmann, Seelig et al., 2019) and with
various studies that have analysed these
relationships (Robinson et al., 2015).
Significant differences by gender were
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found, with boys achieving higher scores
in object movement, as in the study by
Barnett et al. (2010). Significant inverse
relationships with BMI were also found,
with children with a high BMI scoring
much lower in both competencies, sup-
porting what other studies have found
(Cliff et al., 2012; Lopes et al., 2012;
Okely et al., 2004; Spessato et al., 2013).
There is also a clear relationship with
age, with older children having high-
er scores than the younger ones. This
agrees with studies that have considered
this variable (Herrmann & Seelig, 2017a;
Strotmeyer et al., 2019).

With regards to the third objective,
which sets out to examine the motor
competencies of Chilean primary school
children, it is apparent that their per-
formance is, on the whole, lower than
that of other samples assessed using
the MOBAK battery. Chilean school-
children only obtain slightly higher
scores for self-movement (M = 4.72 SD
= 2.06) than German schoolchildren in
the results corresponding to 1st and 2nd
grade of primary school (M = 4.48 SD =
1.90; Herrmann et al., 2019), and they
also have similar scores to Portuguese
schoolchildren (M = 4.70 SD = 1.80;
Quitério et al., 2018), and lower scores
than Swiss schoolchildren (M = 5.48 SD
= 1.79; Herrmann et al., 2015). In object
movement, the Chilean schoolchildren
had lower scores (M = 3.71 SD = 2.03)
than German (M = 4.03 SD = 2.07; Her-
rmann, Heim et al., 2019), Swiss (M =
4.67 SD = 1.88; Herrmann et al., 2015),
and Portuguese schoolchildren (M = 4.90
SD = 1.90; Quitério et al., 2018). Chilean

schoolchildren from 3 and 4% grade
of primary school score lower in both
competencies (object movement M = 3.10
SD = 1.99; self-movement M = 3.43 SD
= 1.87) than German (object movement
M = 3.76 SD = 1.86; self-movement M =
3.74 SD = 2.09 Strotmeyer et al., 2019)
and Swiss schoolchildren (object move-
ment M = 4,11 SD = 2.14; self-movement
M =4.158D = 2.07; Herrmann & Seelig,
2017b). This trend is also repeated in 5th
and 6th grade of primary school, where
Chilean schoolchildren (object movement
M = 295 SD = 2.01; self-movement M
= 2.43 SD = 1.96) display a noticeably
lower performance than German school-
children (object movement M = 4.02 SD
= 2.14; self-movement M = 3.98 SD =
1.97; Herrmann & Seelig, 2017a).

The results of this study indicate that
the MOBAK bhattery is a suitable tool
for assessing motor competencies, and
is appropriate for carrying out assess-
ments from an educational perspective
(Scheuer et al., 2019). As this battery
of tests concentrates on solving motor
tasks (functionality) and differenti-
ates by curriculum level, it is a useful
diagnostic instrument for pedagogical
practices that aim to foster basic motor
competencies (Gerlach et al., 2017). By
using it, teachers can identify which mo-
tor tasks are the most difficult ones for
their students and so they can plan and
develop didactic strategies to provide the
necessary instruction so that their stu-
dents can successfully handle the motor
requirements presented to them, both in
physical education classes and in their
everyday life.
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