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A Multimodal Analysis of Physical Factors that Influence Adolescents’ 

Motor Competence 

Abstract

This study analyzed the factorial structure of motor competence tests 

designed to evaluate motor development among adolescents, focusing on 

two main dimensions of motor aptitude and coordination and motor 

control. To this end, we randomly sampled 1,026 adolescents (45.3% 

males; 45.7% females, age 13.75 years , SD = 1.28).  Participants 

completed the Multidimensional Sportcomp Motor Battery with ten motor 

competence tests. Results indicate that two factors grouped seven of the 

ten sub-tests related to upper body strength and motor coordination. The 

factor structure remained stable across age and sex groups, with the 

exception of manual grip (grip strength) and 7 Meters with Feet Together 

(jumping) which may relate to a sexually evolutionary pattern for upper 

body force. The Flexibility, Equilibrium and Lateral Jumps tests were not 

grouped by this factor analysis on any established dimension. These 

results emphasize the multidimensionality of physical factors that 

influence motor competence among adolescents.
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Introduction

Motor competence (MC) is a term used frequently and globally. It has been 

generally defined as the capacity for competence in a large number of motor skills that 

allow participation in a wide range of physical activities and motor acts (Castell & 

Valley, 2007; Haywood & Getchell, 2009; Stodden et al., 2008; Fransen et al., 2014). 

Additional research presents similar concepts of motor coordination, motor performance 

or fundamental movement skills (Luz et al., 2016; Robinson, 2015; Utesch & Bardid, 

2019) 

Adequate motor competence is a prerequisite for participation in physical 

activities for persons of all age groups (Cools et al., 2010; Chagas & Marinho, 2021; 

Fransen et al., 2014; Murgui et al., 2016), and acquiring MC at an early age is important 

for subsequent engagement in an active healthy lifestyle (Abarca-Sos et al., 2016; Cocca 

et al., 2014; Drenowatz et al., 2021; Luz et al., 2016; Robinson et al., 2015), meaning 

that developing motor competence is the main objective of children’s physical 

education (Ruiz & Palomo, 2017).

In a meta-analysis of motor competence and participation in physical activities, 

Holfelder and Schott (2014) confirmed that there is a strong reciprocal relationship 

between motor competence and motor practice. Other studies conducted with children 

and adolescents indicate that youths with the lowest MC levels were less physically 

active and their athletic perception was lower than that of peers with higher-level motor 

skills (Barnett et al., 2009; Vedul-Kjelsas et al., 2015). The reciprocal relationship 

between practicing sport and engaging in physical activity and has been verified by 

other researchers, who have also attested to the essential nature of these activities for the 

proper development of MC (Chagas & Marinho, 2021; Kalaja et al., 2010), There is 

also a negative association between sedentary lifestyle and MC (Santos et al., 2021). In 
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turn, these same youths with low MC scores present markedly reduced physical aptitude 

levels (Matvienko & Ahrabi-Fard, 2010; Stodden et al., 2009), understood as the ability 

to perform different activities efficiently delaying the onset of fatigue, and physical 

aptitude is compromised in adulthood (Matvienko & Ahrabi-Fard, 2010; Stodden et al., 

2009). Conversely, poor physical condition negatively influences motor coordination 

(Cairney, 2015). In contrast, improvement in motor skills is associated with positive 

results on health, such as physical aptitude (Catuzzo et al., 2016), which is a relevant 

indicator of health and an excellent predictor of morbimortality among adolescents 

(García-Artero et al., 2007; Ortega et al., 2005).

Recently, given the close relationship between MC and physical activity, 

ongoing research has been conducted to elucidate the role of MC in active participation 

(Stodden et al., 2014). Early detection and assessment of children and adolescents with 

lower levels of MC than their peers are important (Fransen et al., 2014). Access to 

effective motor evaluation tools is also necessary to investigate the relationship between 

different health variables and mastering motor skills (Cano-Cappellacci et al., 2015).

A variety of tools have previously been employed to assess levels of MC among 

children and adolescents (Cools et al., 2008), most of which focus on identifying 

children with motor problems within clinical contexts (Cools et al., 2010). For example, 

Bruininks and Bruininks’ BOT-2 (2005) evaluates fine and gross motor coordination 

and the KTK of Kiphard & Schilling (2007) measures gross motor coordination. 

However, Physical Education professionals currently lack reliable and accessible tools 

to assess motor competence and resort to using motor batteries focused on other 

objectives or that are time-consuming (Ruiz et al., 2017). In this respect, the school is 

widely recognized as an important setting for developing the skills, knowledge and 

behaviours oriented to physical activity and sport across lifespan (Sgro et al., 2019).
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The Multidimensional Sportcomp Battery (Ruiz et al., 2010) was created to 

analyze MC levels among Secondary Education adolescent students. It is an evaluated 

quantitative-type instrument directed to outcome. It comprises 10 tests divided into two 

subgroups: five for motor aptitude (flexibility on a flexibility box, throwing a medicinal 

balloon, sit-ups in 30 seconds, manual grip and running up and back), and five for 

motor coordination (equilibrium on one leg, hopping with feet together over a 7-meter 

distance , hopping on one foot over a 7-meter distance, displacement over supports and 

lateral jumps). The original construct of motor competence is further subdivided into 

tasks that fall under three factors: locomotion, stability, and manipulation of objects 

(Gallahue & Ozmun, 2006, Stodden et al., 2014). However, some of the most frequently 

used instruments to assess motor competence obviate some of those three factors. Such 

is the case of Henderson and Sugden’s M-ABC, Dale Ulrich's TGMD-2 or Khipard and 

Schilling's KTK, which mainly focus on gross motor coordination. The Sportcomp 

Multidimensional battery is proposed from the perspective of the physical factors that 

affect motor competence aspects indicated by Gallahue and Ozmun (2006). It also 

focuses on gross motor coordination, although it does not include one of the original 

factors, such as the manipulation of objects like the KTK. Various studies relate motor 

competence to physical fitness (Cairney et al., 2007, Fransen et al., 2014, Lubans et al., 

2010, Matvienko and Ahrabi-Fard, 2010, Stodden et al. al., 2014). However, no 

previous study has measured motor competence by integrating the aforementioned 

dimensions posited from the perspective of physical factors that affect motor 

competence. In addition, MC is a very useful tool with numerous advantages for 

Physical Education teachers and researchers, given that it is comprehensive, time-

efficient and requires accessible and inexpensive materials. 
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To date, the Multidimensional Sportcomp Battery has not undergone many 

validations. It was adapted by Arruza in 2011, but it maintained the factorial structure 

and was modified by Ruiz et al. (2017) to reduce the number of tests to contain only 

those that fitted the overall motor coordination construct. Therefore, an assessment of 

the psychometric properties of the test is warranted and thus the objective of this study 

is to evaluate the validity and reliability of the multidisciplinary battery Sportcomp with 

a sample of adolescents from Aragon. Moreover, we aimed to discern a representative 

pattern focused on the physical factors of motor competence and its application to study 

it according to gender and age. In this sense, previous research has analyzed the 

differences between boys and girls in their performance in different types of tests, but 

not the association between these tests, which will also be evaluated in this study.  

Abundant previous research indicates sex-differences in CM among children and 

adolescents. The significant and systematic review carried out by Rodrigues et al. 

(2019) on nineteen studies, measured motor competence using the MABC instrument. 

The majority of findings indicate superior gross motor activities among boys and 

superior fine motor skills among girls. Other analyses of motor development carried out 

with different instruments have also revealed sex differences in favor of the males 

(Davies and Rose, 2000; Eather et al., 2018; Hardy et al., 2012; Vedul-Kjelsas et al., 

2011). These differences have been interpreted from a biological point of view, mainly 

explained by a greater increase in absolute and relative strength among boys, but also 

from a social point of view, postulating that male children enjoy higher opportunities 

for physical activity in their free time (Luz, Cumming, et al, 2016; Menescardi et al., 

2022; Pérez-Camacho et al., 2021), which can affect their motor development (Luengo, 

2007).
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In addition to biological sex, age is an important factor in the theoretical model 

of motor development of Gallahue and Ozmun (2006) which indicates that fundamental 

skills are established primarily between two to seven years of age. Specialized 

movements are established between 7 to 14 years, a period of development towards 

more complex movements applicable to daily life, recreation and different sports. The 

final stage, mainly during adolescence, the differences between the sexes skyrocket, 

especially for skills that require strength and power (Hornillos, 2000; Luz, Cumming, et 

al., 2016). However, analyses such as those of Milojevic and Stankovic (2010), García 

Mansó (1999) and Davies and Rose (2000) highlight that both sexes tend to display 

improvement through the end of puberty, with some evidence suggesting that progress 

for females slows at around 13 and for males around 15 (Schoemakery Kalverboer, 

1994). Authors such as Sheehan and Lienhard (2019) emphasize that motor competence 

in pre-adolescent children may suddenly decrease after their growth spurt (Peak height 

velocity occurred at a significantly younger age in the girls (11 years) than the boys (13 

years).

Methods

Participants

The participants of this study included adolescents from the Spanish Autonomous 

Community of Aragón who attended education centers in this geographical area, during 

their academic years 1 to 4 of ESO (compulsory Secondary Education). The sample was 

obtained by a random procedure in which provinces (Huesca, Zaragoza, and Teruel) and 

academic years (years 1 to 4 of ESO) were taken as strata. A sampling error of 

more/less 3% for the 95% confidence intervals was obtained by assuming P=Q=0.5. 

Originally data for 1048 individuals were obtained. Participants for whom no data were 

collected were eliminated and the remaining 1026 participants information was retained 
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for analyses. Of these, 557 (54.3%) were male and 469 (45.7%) were females, aged 

between 12 and 17 years, the majority were 12-16 years old (99.3%). Their final mean 

age was 13.76 years (SD=1.27). The percentage of males and females in each age group 

did not statistically differ (χ2=4,303, p=.367).

Variables and instruments

To evaluate MC, the Multidimensional Sportcomp Battery for MC was used (Ruiz et al, 

2010). It was designed as a tool for Physical Education teachers of ESO to assess their 

students’ MC and to provide instructors with data for the adaptation of teaching 

methods according to students’ needs. This test comprises 10 tests subdivided into two 

groups: five motor aptitude tests (flexibility: sitting in front of a flexibility box and 

stretch as much as possible (cm), throwing a medicinal 2 kg balloon (cm), maximum 

number of sit-ups in 30 seconds, manual grip with a dynamometer (kg), running up and 

back over a 9-meter distance, picking up a balloon and returning to the starting point 

twice (seconds and tenths of a second); five coordination and motor control tests 

(maintaining equilibrium on one leg with eyes closed for a maximum 60-second time, 

covering a 3-meter length over supports (seconds and tenths of a second), hopping with 

feet together over a 7-meter distance (seconds and tenths of a second), hopping on one 

foot over a 7-meter distance (seconds and tenths of a second) and making as many 

lateral jumps as possible in for 15 seconds).

Procedure

First, the authors made contact with the education centers selected during the 

sampling. After contacting the centers’ management and the Physical Education 

departments and obtaining their consent to participate in the research, adolescents’ 

families were contacted to request their authorization for students’ participation, taken 

as families’ consent. Data were treated anonymously. A schedule to perform the tests in 
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two phases was determined: the first phase was the motor test. All the tests were 

organized by students perusing degrees in Physical Activity and Sport Sciences who 

were specifically trained regarding the study and the content of the tests. The motor test 

was carried out individually, outside the class group, requiring approximately 15 

minutes per student. This study was carried out in accordance with the 

recommendations of the Council of the British Educational Research Association in 

their Second edition of the Ethical Guidelines for Educational Research (BERA, 2011), 

given that in Spain there is currently no ethics specific committee for educational 

research. However, the protocol was approved by the Government of Aragon (Spain) in 

accordance with the proposal of the Advisory Council for Research and Development 

(CONAI + D) as part of an Aid for the development of Networks of Researchers, 

Mobility and Technological Research and Development Projects within the framework 

of cooperation of the Pyrenees Working Community (Ref.: CTPP06/09).

Statistical analysis

An exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA) 

were carried out in two randomly created independent subsamples to obtain the factorial 

structure of the series of tests. Although other alternatives exist (e.g., the ESEM 

analysis) our sample size was large enough to randomly divide it into two subsamples 

with more than 500 participants each, permitting us to use this classic validation 

procedure (Lloret-Segura, Ferreres-Traver, Hernández-Baeza, & Tomás-Marco, 2014). 

This first part of the analysis was performed with SPSS software which employs the 

variances-covariances matrix and is suitable for continuous variables, such as those 

evaluated here.  

The EFA for the first sample addressed the question of the number of factors 

from the parallel analysis. According to several authors, such as Abad, Olea, Ponsod, 
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and García (2011, p.230), it is the most suitable method to establish the number of 

factors by comparing the self-values of the empirical solution with a random solution 

created from variables that are independent of one another. So factors with a higher self-

value than was randomly obtained were retained in the analysis. To randomly obtain the 

value of the factors, the macro designed by O’Connor (2000) for SPSS was used. 

Next the factorial matrix was obtained by applying the unweighted least squares 

(ULS) test that was least affected by assumed normality not being met than other 

alternatives like Maximum Likelihood. As Table 1 shows, two of the analyzed tests, i.e., 

Equilibrium and 7 Meters Feet Together, present asymmetry and kurtosis values diverge 

from normality. Nonetheless, sample size and the use of this estimation method would 

suffice to ensure stable estimations. The employed rotation method was the related 

factors option, specifically the option that SPSS offers by default, namely the oblimin 

method. 

To run the CFA with the second subsample, M-plus was used with the same 

estimation procedure: (ULS). Fit was evaluated with the usual indices: the chi-square 

index (DCIM in AMOS) and the Norman chi-square index (χ2/DF), IFC, NFI or 

RMSEA (Byrne, 2010). Finally, whether the weight of this regression differed in 

distinct groups was tested by creating several SEM models and comparing those with 

the restrictions related to these values. When dealing with nested models, comparisons 

of the models were made by calculating Δχ2 (Byrne, 2010; McDonald & Ho, 2002) and 

the AIC index (Byrne, 2010). It was possible to check the two nested models using CFI 

when a difference of 0.01 was observed between models (Cheung & Rensvold, 2002).

To conduct the factorial invariance study we followed the recommendations of 

Byrne (2010) by establishing the model in all groups and performing a fit of the series. 
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In accordance with previously established methodology (Elosúa, 2005), the considered 

invariance levels referred to configural invariance and to metric and strict invariance.

Results

Table 1 presents the descriptive data of all ten tests considered. Most of the 

values obtained were relatively close to the mean, with sufficient dispersion to 

distinguish among participants. The asymmetry and kurtosis indices indicated 

conformance with the assumption of normality, with the exception of the 

aforementioned tests (Equilibrium and 7 Meters Feet Together), where we observed less 

widely dispersed values and a higher concentration around the mean, as indicated by 

high kurtosis values. There were statistically significant sex differences for all the items, 

except for Lateral Jumps. These differences favored males in all items, with the 

exception of the flexibility test, where females accomplished more centimeters on the 

box and, therefore, obtained higher scores, and no sex differences were observed in the 

aforementioned Lateral Jump test. Better scores were obtained by males in all the other 

tests (throwing a medicinal 2 kg balloon further, do more sit-ups in 30 seconds, perform 

more kg of static force, perform running up and back, 7 m hopping on one leg, 7 m 

hopping on both feet together over supports in less time, maintaining equilibrium on 

one leg longer than females. Considering the effect-sizes, these differences are large for 

all the tests and especially large in throwing a medicinal 2 kg balloon further and in 

covering a 3-meter length over supports, this last weaker than previous.

In the EFA, Kaiser-Meyer-Olkin (.850) and Bartlett’s test of sphericity (Chi-

squared=5185.727, p<.001) both indicated the non-independence of the items and the 

possibility of continuing with the EFA. Next, the number of factors to be considered in 

the analyses was established. To this end, the first subsample with 547 participants was 

used. The first CFA analysis indicated that there would be three self values higher than 
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1 (γ1=4,326,γ2=1,242, γ3=1,074). As only two of the randomly created factors had self 

values below 1 (γ1=1,216, γ2=1,150, γ3=1,100), a 2-factor solution was determined the 

most suitable. These two factors explained 55.5% of the variance of the ten MC items.

The 2-factor factorial structure that resulted from the EFA is shown in Table 2. 

The analysis of communalities indicated that two items, Flexibility and Equilibrium, 

were poorly related with the other tests, while Lateral Jumps presented a relatively low 

communality, although a factorial weight over 0.30 was estimated for this test in the 

second factor. Regarding the resulting factorial structure, the Medicinal Balloon (β=-

.902) and manual grip (β=-.859) tests in the first factor saturated with high factorial 

loads. In the second factor, three tests saturated above .60: Hopping on one foot over a 

7-meter Distance (β=.679), Running up and back (β=.646), Hopping with Feet Together 

(β=.641).The same occurred with other tests, whose values were slightly lower: 

Covering a 3-meter length over supports (β =.508), Lateral Jumps (β=-.506) and Sit-ups 

(β=.467). The correlation between both factors was modest (r=.339).

To supplement the factorial structure analysis, a series of CFAs was run to 

determine the structure that best fit the data. The data used to compare models are found 

in Table 3. An attempt to rule out unidimensionality of the tests by considering a 1-

factor model (Model 1) in which the ten tests were saturated. led to fit problems and 

yielded RMSEA values over 0.80. Two models that were derived from the EFA were 

tested: Model 2 with three factors, which linked two items (the Flexibility and 

Equilibrium tests) in factor 3, which was not included in any of the EFA factors, plus 

two other factors with the items found in Table 2. Once again, the results of this new 

model were not acceptable and evidenced the poor relationship between Flexibility (β= 

.210) and Equilibrium (β=.236). None of the modification indices recommended them 

being included in either of the two previous factors. Thus, we propose the 2-factor 
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Model 3 with only eight items, as confirmed by the EFA, with which fit was much 

better, although item 10, Lateral Jumps, gave a much lower regression weight than the 

other items of factor 2 (β=.333). Thus Model 4 was considered, but only after removing 

this item. It also presented fit indices that could be assumed in the various indicators 

and improved the former model (Δχ2=70.052, 6 d.f. p<.001). Its factorial weights were 

all above 0.60 (Table 2). We stress the inverse value that the factor 2 tests presented, 

which indicates the inverse relationship between Sit-ups and all the other tests because 

the larger number of repetitions in the former represents a higher score, whereas for the 

remaining tests, lower scores indicate better performance.

Finally, a factorial invariance analysis was performed with sex and age. The 

results of both analyses are provided in Table 4. In both cases, the models that offered 

the best fit were observed for the partial metric invariance; that is, the models with strict 

invariance levels had poor fit indices, as was the case for the models that included only 

configural invariance. Thus, the best fit was indicated in metric invariance but was 

incomplete. Hence for sex, we observed that the model that assumed strict invariance 

had serious fit issues (CMIN/DF= 11.887; RMSEA=.151, CFI=.856, TLI=.841). A 

comparison of the models revealed that the model with assumed strict invariance was 

much poorer than the model which assumed only metric invariance (Δχ2= 342,147, 6d.f. 

p<.001). Analyses of metric invariance with configural invariance verified that there 

were no differences between either according to Chi-square comparison (Δχ2= 10,823, 

5d.f. p=.055), but the RMSEA and CFI values were worse in the model assuming strict 

invariance in all items. Hence, we considered the option of exploring the models that 

assumed only partial metric invariance. After analyzing the configural model values, we 

found that items 4 and 9 presented the biggest intergroup differences. The various 

comparisons made of the models guaranteed this model’s good fit as it was better than 
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the model which assumed metric invariance in all the tests (Δχ2= 6.318, 2d.f. p=.025). 

The Akaike index values supported the assertion that this model was superior. The 

males in this model showed the closest association in the Dynamometry test (β=.790) 

than the females (β=.619), which was also the case with the 7 Meters Feet Together test 

(βmales=-.784; βfemales=-.666).

Upon examining age, we once again observed that the model with the best fit 

was that which assumed partial metric invariance. Once more, the model that assumed 

strict invariance presented fit problems (CMIN/DF=5.247; RMSEA=.131, CFI=.884 

TLI=.889). The comparison between the model assuming strict invariance was much 

worse than that assuming metric invariance (Δχ2= 304.001, 21d.f. p<.001) and no 

significant differences were detected between the models assuming configural and 

metric invariance (Δχ2= 18,231, 14d.f. p<.196). Thus, when we tested for improvement 

to the model if the factorial weight of some tests was released, we discovered that, once 

more, the manual grip and 7 Meters Feet Together presented the most different factorial 

weights. Nevertheless, at this stage. no model that released these tests, compared to the 

model assuming invariance in all the tests, proved better according to Chi-square 

analyses (Dynamometry: Δχ2= 6.035, 3d.f. p=.109; 7Meters Feet Together: Δχ2= 1.870, 

3d.f. p=.598). However, the comparisons based on the CFIindex if (∆=.01) revealed that 

the model which released the manual grip test improved the model with metric 

invariance in all items. This model also achieved improvements in other indicators like 

the Akaike index or RMSEA. The factorial weights of the different age groups revealed 

that the youngest adolescents (β12 years=.628; β13 years=.602) performing the manual grip 

tests were less associated with the Medicinal Balloon tests than the older adolescents 

were (β14 years=.766; β15 years=.807).

Discussion
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After performing the factorial structural analysis using EFA and CFA with the 

Multidimensional Sportcomp Battery, we propose a model that differs from the original 

of Ruiz et al. (2010), and also from the adaptation of Arruza et al. (2011), which were 2-

factor models (physical aptitude and motor coordination) with the ten tests divided into 

five for each of these factors. 

However, our results reduced the construct to two main factors composed of 

seven tests (two belonging to the first factor and five to the second), and three tests that 

did not group in any factor (Flexibility, Equilibrium On One Foot and Lateral Jumps), 

which become individual dimensions in the Battery. It is worth noting that the empirical 

analyses herein presented followed the recent suggestions made for the exploratory and 

confirmatory procedures (Lloret-Segura et al., 2014). Our methodological design was 

robust and entailed a large random sample of students who were in academic years 1-4 

of the ESO of the Spanish education system. This allowed us to divide the sample into 

two different groups. We used complementary CFA in one case and EFA in another, 

which provided further consistency to our results. Another strength of our study is that 

our processes of statistical analyses included the most up-to-date recommendations for 

CFA and EFA (Lloret-Segura et al., 2014).

The physical aptitude factor was restricted to two upper-body force tests, and the 

Flexibility test independently. Within the force factor, on the one hand, the manual grip 

test allowed us to assess static force and, additionally, throwing a Medicinal Balloon 

which measured explosive strength. Thus, we named this factor upper body force. 

However, the name of the second factor remained unchanged despite some tests 

disappearing, e.g., Equilibrium, Lateral Jumps. Moreover, two tests which belonged to 

the first physical aptitude block were added to the tests Hopping on one foot over a 7-

meter distance, Hopping with feet together over a 7-meter distance and Covering a 3-
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meter length over supports. These two tests were Running up and back and Sit-ups in 30 

seconds. The Running up and back test also measured agility, given the sum of speed 

and changes in rhythm, a capacity that has been included and is linked to complex 

coordinating capacities (Hernández, Velázquez, Martínez, Garoz & Tejero, 2011; 

Meinel & Schanbel, 2004; Sánchez, 2002) and to motor fitness factors (Gallahue & 

Ozmun, 2006). The Sit-ups test has always been used to measure force-resistance, 

which may be associated with this factor because being successful in it depends on 

performing rapid repetitions, which lead to changes in muscle contractions in a short 

time to achieve many sit-ups.

The factorial invariance results revealed quite a stable pattern for the factors’ 

structure in the analyzed groups, particularly those related to the coordination factor and 

to motor control, where we found a weaker association with the 7 Meters Feet Together 

test only for females versus males. Conversely, the upper body force factor displayed a 

more heterogeneous pattern among the groups as the manual grip test was not invariant 

in either males or females, or the studied age groups. Our results may endorse a pattern 

of how upper body force elements evolved to be greater among males and the older age 

groups (aged 14 years and older). Regarding the upper body force factor results, some 

authors argue the non-existence of differences in force in males and females until they 

reach puberty (García, Navarro & Ruiz, 1996), when inequalities in explosive strength 

and maximum force begin to emerge around the age of 13 (Domínguez & Espeso, 2003; 

Hornillos, 2000); in adolescence, force in maximum and explosive strength terms 

permanently increases (García Mansó, 1999).

It is worth noting tests with higher factorial weight correlate well in the different 

age groups and sex with a large number of the rest. Such is the case of the round-trip 

test, which has a good correlation with the rest of upper-body strength and motor 

Page 15 of 32

URL: http://mc.manuscriptcentral.com/hmpe

Measurement in Physical Education and Exercise Science

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

16

coordination tests in practically all age groups and both sexes, or medicine ball toss, 

which also has a strong relationship with manual grip and moderate to good grip with 

those that comprise the motor coordination factor, also among the different age groups 

and sexes. These two tests, together with 7 meters on the wrong foot, will provide 

useful information for Physical Education teachers and researchers who analyze 

adolescent CM from the perspective of this study, and also contribute valuable elements 

for testing the motor aptitude of adolescents. In all three cases, there is an important 

explosive strength component, making it a uniquely determining element of physical 

fitness in this particular age group, especially due to an increase in strength among both 

sexes during this developmental stage (Davies and Rose, 2000; García Mansó, 1999; 

Milojevic and Stankovic, 2010), although this increase is greater for males than females 

(Hornillos, 2000; Luz, Cumming, et al., 2016) and this sex difference is not observed in 

stages prior to puberty (García et al ., 1996).

Performances in the flexibility, balance and lateral jumps tests were not strongly 

associated with one another or with the other factors, which indicates that the physical 

factors that influence CM are not necessarily unitary, but are determined by various, 

relatively unrelated dimensions. It is worth noting tests with higher factorial weight 

correlate well with the majority of the remaining tests among the different age groups 

and sexes. For example, the round-trip test, which has a strong correlation with the rest 

of upper-body strength and motor coordination tests in practically all age groups and 

sexes, or medicine ball toss, which also has a strong association with manual grip and 

moderate to good grip with those that make up the motor coordination factor among the 

different age groups and sexes as well. These two tests, together with 7 meters on the 

wrong foot, will provide useful information to Physical Education teachers and 

researchers who analyze adolescent CM from the perspective of this study and are 
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valuable elements for testing motor aptitude in this age group. In all three cases, there is 

an important explosive strength component, making it a strong predictive element of 

physical fitness among adolescents, especially due to increased strength in both sexes 

during this stage (Davies and Rose, 2000; García Mansó, 1999; Milojevic and 

Stankovic, 2010), although this increase is larger for males than for females (Hornillos, 

2000; Luz, Cumming, et al., 2016) which is not observed in stages prior to puberty 

(García et al ., 1996).

Our findings indicate that the product of this research provides an instrument to 

assess adolescent CM that is comprehensive, time-efficient and requires accessible and 

inexpensive materials. 

To further improve the utility of this measure, we recommend administering the 

battery collectively during Physical Education classes, thus reducing the estimated 

application time per student and avoiding the influence of tester fatigue on the execution 

of the tests. Moreover, our results demonstrate the measure’s reliability and content 

validity, and that this instrument can be used by Physical Education teachers as well as 

researchers to investigate and measure motor competence. It is important to point out 

that the current education law in Spain (LOMCE) establishes motor competence as the 

main purpose of the Physical Education (PE) subject (MEC, 2014). For many PE 

professionals, assessing and promoting motor competence has become a factor of 

education that warrants great attention, as it favors the development of active lifestyles 

(Ruiz, De Vicente, Vegara, 2012).

Teachers have the chance to obtain information regarding physical aptitude 

components such as, classified as a predictor of cardio-metabolic morbid-mortality 

among adolescents (Ortega et al., 2005) which is integrated into other tests to measure 

motor competence (as in the case of Bruininks-Oseretsky BOT-2, 2005). Additionally, 

Page 17 of 32

URL: http://mc.manuscriptcentral.com/hmpe

Measurement in Physical Education and Exercise Science

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review Only

18

they can collect data on students’ overall motor coordination. It is also essential to 

consider the multidimensionality of the physical factors that affect MC from the 

perspective proposed by Gallhueand Ozmun (2006) because, although the data for upper 

body force factors and coordination reveal a relationship between both, they cannot be 

simplified on a single dimension, given that three tests exist; Equilibrium, Flexibility 

and Lateral jumps, which did not diminish in previous tests.

This study has some limitations. The first two are that our sample was selected 

from among regional adolescents and we used a cross-sectional design, which can be 

overcome by extending the sample in subsequent studies both geographically 

(territories) and in terms of time (longitudinal study). Second, this instrument does not 

include any aerobic resistance test, which is an essential component in physical fitness 

factors. It may be that it was not included in Sportcomp to reduce the time required to 

complete all the tests. It would also be useful for future studies to assess the relationship 

and convergent validity of this instrument with other instruments often used to measure 

MC. Finally, other aspects of MC not included in this measure should be assessed 

further, such as handling objects, among others, which could be solved by combining 

those aspects with other instruments for such purposes, as recommended by Fransen et 

al. (2014), who advised against evaluating MC with only one instrument. Nonetheless, 

these limitations do not diminish the psychometric properties of this instrument. Our 

results firmly assert the utility of this instrument for the assessment of MC among 

adolescents of both sexes, 12 to 16 years of age, as evidenced by its qualities of validity, 

reliability, simplicity, as well as time and cost-effectiveness. 
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Table 1. Descriptives of Sportcomp Tests

Boys GirlsN Min Max Skewne
ss Kurtosis Mean SD Mean SD F η2

Flexibility 1026 0,00 42,00 0,120 -0,320 15,53 7,67 21,03 7,76 129,65*** ,112
Medicinal balloon 1026 220 1150 0,800 0,401 639,2 146,1 492,1 84,4 370,88*** ,266
Sit-ups 1026 6,00 47,00 0,208 0,558 25,66 5,25 21,92 4,82 139,48*** ,120
Dynamometry 1026 13,0 65,00 1,021 1,038 32,29 9,22 25,59 5,10 197,39*** ,162
Running up and back 1026 8,89 17,06 0,647 1,175 11,08 1,08 12,12 1,04 242,81*** ,192
Equilibrium 1026 0,36 10,55 2,031 12,709 2,17 0,90 2,08 0,80 3,02       ,003
3-meters over supports 1026 1,02 39,33 1,292 4,485 14,90 3,23 16,41 3,58 50,81*** ,047
7m 1 leg 1026 1,04 4,47 0,936 2,355 2,16 0,38 2,43 0,37 134,48*** ,116
7m feet together 1026 1,59 8,34 2,221 16,513 2,47 0,41 2,84 0,55 152,13*** ,129
Lateral Jumps 1026 3,00 138,00 0,809 1,983 38,73 13,98 36,98 14,00 3,96* ,004
Note. *** p<.001; *p<.05
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Table 2. Sportcomp Structure Factor: AFE and CFA

AFE CFA
Communality Factor 1 Factor 2 Factor 1 Factor 2

Flexibility ,085 ,031 -,097
Medicinal balloon ,898 -,902 -,115 0.997
Sit-ups ,452 -,318 -,467 0.647
Dynamometry ,734 -,859 ,024 0.784
Running up and back ,733 ,364 ,646 -0.856
Equilibrium ,039 -,021 -,158
3-meters  over supports ,467 ,245 ,508 -0.616
7m on 1 leg ,681 ,274 ,679 -0.802
7m with Feet Together ,641 ,281 ,641 -0.792
Lateral Jumps ,273 ,159 -,506

rf1-f2=.339 rf1-f2=0.690
Note. AFE: Exploratory factor analysis; CFA: Confirmatory factor analysis
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Table 3. CFA SEM Model Comparison

Chi-square D.F. P CMIN/DF RMSEA CFI TLI Akaike
Model 1
One factor (10 tests) 425.935 35 0.0000 12,170 0.148 0.808 0.754 25886.804

Model 2 
Three factors (10 tests. AFE_0) 137.634 32 0.0000 4,301 0.081 0.939 0.914 25102.329

Model 3 
Two factor (8 tests. AFE_1) 118.800 19 0.0000 6,253 0.102 0.940 0.911 20857.468

Model 4.
Two factors (7 tests) 47.748 13 0.0000 3,673 0.072 0.976 0.961 16817.065
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Table 4. Factorial Invariance by Sex and Age

Chi-square d.f. P CMIN/DF RMSEA CFI TLI Akaike
Sex

Configural equivalence 98.753 26 .000 3,798 0.076 .975 .959 31067.328
Metric equivalence 109.576 31 .000 3,535 0.073 .973 .963 31068.150
Partial metric equivalence
(test_9) 106.509 30 .000 3,550 0.073 .973 .963 31067.083

Partial metric equivalence
(test_4) 105.350 30 .000 3,512 0.072 .974 .963 31065.925

Partial metric equivalence(test. 9 and 4) 102.258 29 .000 3,526 0.073 .975 .963 31064.833
Strict equivalence 451.723 38 .000 11,887 .151 .856 .841 31396.297

Age
Configural equivalence 139.484 53 .000 2,632 .084 .973 .956 31254.478
Metric equivalence 157.715 67 .000 2,354 .075 .972 .965 31242.709
Partial metric equivalence
(test_9) 155.838 64 .000 2,435 .077 .972 .963 31246.832

Partial metric equivalence
(test_4) 151.680 64 .000 2,370 .076 .973 .964 31242.674

Partial metric equivalence(test. 9 and 4) 149.831 61 .000 2,456 .078 .972 .962 31246.825
Strict equivalence 461.716 88 .000 5,247 .133 .884 .889 31504.710
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