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Abstract 

Purpose: The aim of the study was to empirically support a broader motor 
competence moderated mediation approach in which motor coordination is 
the predictor variable and motor competence self-perception is the outcome 
variable, anxiety and self-esteem are mediator variables, and gender is the 
moderator variable. Method: 327 year-4 Primary Education pupils 
participated. A conditional processes analysis was performed by macro 
PROCESS v.3.4. Results: For the moderation effects, interactions appeared 
between motor coordination and gender when taking self-esteem, anxiety and 
motor competence self-perception as outcome variables. Interactions were 
found between self-esteem and gender when anxiety and motor competence 
self-perception were taken as outcome variables. An interaction appeared 
between anxiety and gender when motor competence self-perception was 
considered an outcome variable. A significant direct effect was noted between 
the motor coordination variable and motor competence self-perception for 
both genders. The moderated mediation indices supported the indirect 
conditional effects of motor coordination when partially and jointly bearing in 
mind the moderator effect of gender on motor competence self-perception by 
means of self-esteem and anxiety. Conclusions: The results reveal the 
importance of understanding motor competence by more globally 
contemplating not only students’ motor learning, but also their cognitive and 
psycho-emotional reality. 

Keywords: Motor competence, moderated mediation, conditional processes 
analysis  

 

1. Introduction 

In the last 15 years, child health data have become alarming. The percentage 
of obese children (> 30% body fat) within our borders has tripled (from 5% to 
16%), and about 30% of our schoolchildren are already overweight (> 25% 
fat) (Marín and López, 2020; Méndez et al., 2009). Therefore, new cognitivist 
and socio-constructivist perspectives advocate that motor competence (MC) 
should become a key competence in the educational context. MC is outlined 
as latent functional performance during Primary Education schoolchildren’s 
development, when motor, cognitive, social and psychosocial factors are 
present (Gerlach et al., 2017; Strotmeyer et al., 2019). A more extensive MC 



 
study, in which the role played by all motor, cognitive, social and 
psychosocial variables is known in this construct, would offer researchers and 
teachers in general a large quantity of information to, in turn, allow to 
orientate educational practice with scientific criteria in related knowledge 
areas (Herrmann et al., 2019; Brown & Cairney, 2020; Carcamo-Oyarzun & 
Herrmann, 2020).  

 

1.1 Motor Competence Concept 

Motor competence has been defined and generally studied only according to 
motor components, such as motor coordination levels (Barnett et al., 2016; 
Scheuer et al., 2019). However, the most recent conceptualisations encompass 
the set of all dimensions present in the concept and open a path of interest to 
study the relations also established between other different non-motor 
dimensions (Ramón-Otero, 2015). This allows us to approach the explanation 
of the concept with a global vision that would analyse the situations in which 
motor, cognitive, psychosocial and socio-demographic are mixed together 
(Ruiz-Pérez, 2014).  

Regarding the motor dimension, there is previous literature about this, which 
states that motor coordination is formed as a factor or indicator of 
schoolchildren’s MC (Ruiz-Pérez et al., 2008). Thus within the motor 
dimension, coordination is established as one of the backbones of MC by is, 
in turn, shaped as a complex function that manifests itself when acting in the 
different facets of our lives (Barnett et al., 2016). According to the cognitive 
dimension of the concept, the conceptual models of Stodden et al. (2008) and 
Arruza et al. (2011) also contemplate that MC self-perception forms part of 
the broader MC concept by being a closely related variable to coordinative 
skills. On the psychosocial dimension, Ramón-Otero and Ruiz-Pérez (2015) 
indicate that a study field about the MC area has emerged to analyze the 
possible relations between optimum motor coordination levels and other 
variables like anxiety or self-esteem. Finally, Hellín et al. (2006) specify the 
influence of socio-demographic variables like age or gender. Gender is taken 
mainly as a social variable of interest to study MC (Gosselin et al., 2020). In 
relation to motor competence, and taking into account previous studies such 
as Chalabaev et al. (2013), the term gender is used to represent the social 
construct rather than any biological differences that may exist in relation to 



 
motor competence between males and females. 1.2 Relations between 
concept-related variables 

1.2.1 Relation between coordination and motor competence self-perception 
according to gender 

The motor coordination level is related to cognitive variables like MC self-
perception. Former research has shown that schoolchildren with motor 
coordination problems less perceive competence compared to those who 
present no type of difficulty (Skinner & Piek, 2001). So, a relation apparently 
exists between MC self-perception and coordinative capacities (García-Cantó 
et al., 2013). Along these lines, the study of García-Cantó et al. (2013) reports 
that most subjects have a medium level of coordination, and both boys and 
girls indicate intermediate levels of MC self-perception (50.1%). They also 
show that 95.7% of the female students with high coordination levels state 
having enough MC self-perception. In turn, 92.6% of the male students with 
high coordination levels indicate that they have sufficient MC self-perception. 
Ramón-Otero (2015) establishes that females are characterised by having a 
lower motor coordination level, as well as less MC self-perception, compared 
to males. 

1.2.2 Relation between coordination and psychosocial variables according 
to gender  

Coordination levels are also related to psychosocial-type variables like 
anxiety or self-esteem (Piek et al., 2005).  On the anxiety construct, former 
studies evidence a relation between these motor coordination levels and 
anxiety by showing that both variables are significantly related (Piek et al., 
2010). Kowalski and Schermer (2019) show in post hoc comparisons that 
girls with high motor coordination (HMC) (45%) and medium motor 
coordination (MMC) (47%) have lower mean anxiety scores (mean 
HMC=18.67 and mean MCM= 20.71) compared to those with low motor 
coordination (LMC) (8%), whose average anxiety is higher (mean 
LMC=22.05). These differences are statistically significant (p<0.001). For the 
male gender, the majority group is that of MCM (40%).  

Posso-Pacheco et al. (2021) state for motor coordination that 89.09% of the 
participants lie at a medium level and 10.91% achieve a good level. In the 
same order for the self-esteem variable, 90.91% of subjects take at the 
medium level, with 9.09% at a high level. Piek et al. (2006) report significant 
differences between boys and girls for the coordination/self-esteem relation, 



 
and indicate that boys obtain higher scores for overall motor coordination 
exercises and self-esteem than girls.  

1.2.3 Relation between psychosocial variables and motor competence self-
perception according to gender 

Authors like Carrasco et al. (2015) present statistically significant differences 
in the relation between the dimension "perceived MC" and gender 
[t(110)=4.04; p≤0.001], and also between “error anxiety” and gender 
[t(111)=-3.198; p≤0.01]. We can appreciate that boys are more committed to 
learn (M=3.65; SD=0.58) than girls (M=3.60; SD=0.58) and better perceive 
MC (M=2.95; SD=1.00) than girls (M=2.23; SD=0.86). It is on the anxiety 
dimension before the error where girls obtain higher scores (M=2.43; 
SD=0.86) than boys (M=1.96; SD=0.69). 

On the relation between self-perceived MC and self-esteem, Schmidt et al. 
(2015) conclude that some gender differences exist in the relation between 
self-perception and self-esteem. Comparing the two models between boys and 
girls reveals that both models are significant (∆χ2 380 = 28.85, df = 16, p = 
.025). In summary, it can be stated that MC self-perception is related to self-
esteem in both boys and girls. 

1.3 Research purpose: variables of interest in our study 

The objective of the present study is to deal with the MC concept from an 
interrelated multivariate perspective by performing a moderated mediation 
analysis to, thus, better understand the interrelation between the different 
related variables as far as direct/indirect effects and moderation are 
concerned. We carried out a study based on mediation and moderation 
components to know the role that each one plays in the MC construct. As in 
previous cross-sectional studies related to our research field (Tsafou et al., 
2016; Gómez-Baya et al., 2019; Jankauskiene and Baceviciene, 2019), our 
analyses would demonstrate concomitant or covariant relations among the 
motor, cognitive, social and psycho-emotional variables. It is not a matter of 
performing partial analyses of the relations among these variables, but of 
taking a step further in this direction by considering existing trends within the 
motor development and MC framework to propose empirical evidence related 
with a more global approach (Gallahue & Ozmun 2006; Fort-Vanmeerhaeghe 
et al., 2017; Mancini et al., 2018). 



 
Moderated mediation attempts to reflect situations in which the relation 
mediated among different variables varies according to a moderator variable’s 
levels. It is a matter of establishing the Conditional Indirect Effect of a 
predictor variable on an outcome variable in relation to a moderator variable’s 
different values (Iacobucci, 2008).   In our study, motor coordination is taken 
as a predictor variable, and self-perceived MC as an outcome variable. In 
turn, anxiety and self-esteem are taken as mediator variables between motor 
coordination and self-perceived MC while, in turn, gender is established as a 
moderator (see Figure 1). 

Sackett and Edwards (2019) establish that coordinative capacities are directly 
related to one’s self-perceived motor performance, and in such a way that the 
higher the motor coordination level, the better MC is perceived by subjects. 
Likewise, Skinner and Piek (2001) show that schoolchildren with motor 
coordination problems feel less competent and, thus, perceive their 
competence as being worse than those schoolchildren who have no 
difficulties coordinating.  Between performing a motor skill and one’s 
perception of that performance, psychological constructs that influence this 
relation are presented. Thus when studying MC, it is also necessary to take 
into account the psycho-emotional implications that schoolchildren show 
during their personal development (Skinner & Piek, 2001). In this sense, and 
according to the relations set out by other studies between MC and other 
socio-emotional constructs (Ekornas et al., 2010; Harris et al., 2021), the 
intention is to investigate the mediational effects that anxiety before error in 
different teaching-learning situations and general self-esteem, understood as 
the constructs present in schoolchildren’ personal and evolutionary 
development, have on MC development. Indeed self-esteem is taken as the 
primary mediator variable, whereas anxiety is established as the secondary 
mediator variable. Perpiñán (2013) indicates that children with positive self-
esteem tolerate anxiety or stress more effectively when facing difficulties and, 
thus, tend to display better emotional balance. Bos et al. (2010) reveal that 
having higher self-esteem levels implies displaying lower anxiety levels in 
terms of making mistakes and failure. 

Finally, the gender variable is taken as the moderator variable. In line with 
what has already been set out, all these relations are determined by the gender 
factor. Mickle et al. (2011) stress the importance of bearing in mind each 
child’s or adolescent’s individualities by means of variables like gender, 
which comes over as being a fundamental principle of subjects’ motor 
development and MC. In short, direct effects are expected between motor 
coordination and self-perceived MC, and the indirect effects of the self-



 
esteem and anxiety variables are expected for the relation between 
coordination and self-perceived MC. 

 

2. Materials and Method 

2.1 Participants 

This research applied convenience sampling, which was carried out between 
September and December of academic year 2018/2019. Considering this non-
probabilistic proven technique, the following criteria were considered: 
schools’ accessibility, teaching staff availability, adequacy of the material that 
schools have, and the school being public or state-assisted. The principal 
investigator contacted the schools’ headmasters/mistresses and offered the 
possibility of participating in the research study. They were informed about 
having to fill out authorisation from both the school and the participating 
students’ families. During a meeting held at the beginning of the course, the 
responsible teachers informed of the tests that the students were to carry out if 
they participated in the study. Seven schools participated. The study 
participants were formed by 327 year-4 Primary Education pupils with a 
mean age of 9.08 years (SD = .27). Of them, 125 (38.2%) went to public 
schools and 202 (61.7%) to state-assisted schools. Of the 327 participants, 
148 (45.25%) were male and 179 (54.74%) were female. This study was 
appraised favourably by a Research Ethics Committee in its Minutes N.: 
14/2020. Participation in the study was based on parents’ written informed 
consent. 
 
A methodological aspect regarding sampling was to consider threats to the 
project’s internal validity to avoid confusion in the inference process and to 
seek a stricter criterion to obtain validity and consistency in the statistical 
results (Bland & Altman, 1995). First, the researcher/teacher responsible for 
administering tests and batteries in each classroom and school was trained 
following the same administration protocol to, thus, avoid any measurement 
bias. Reliable valid instruments were used for the study population (Primary 
Education schoolchildren) at the same times during the academic year (end of 
the first term, beginning of the second term). Research was carried out in 
different locations and schools. The fact that students knew that they were in a 
research situation affected them insofar as a certain naturalness of the more 
usual school environment was lost. To mitigate this effect, research was 
framed within the Tutoring and PE schedules, and was compatible and 
coherent with the curricular approach, and also with the objectives of the 
areas and the Primary Education stage. 



 
 
2.2 Data collection 

Data collection was carried out in person at schools, and tests were 
individually performed. The fact that students knew that they were immersed 
in a research situation affected them insofar as a certain naturalness of the 
more usual school environment was lost. To mitigate this effect, research was 
framed within the Tutoring and PE schedules, and was compatible and 
coherent with the curricular approach, as well as with the objectives of the 
areas and PE area. 

To carry out the motor tests, schools’ conventional material in the PE area, 
and their recreation spaces or playgrounds, were used. The regulations, and 
the distances and spaces of these tests, were respected. The organisation of 
both tests and material was the responsibility of each school’s PE teacher, 
who received the relevant training in administering the motor test, as well as 
the informative documents and rubrics to evaluate motor behaviour with the 
scores determined by tests. One of the fundamental criteria was to comply as 
much as possible with instructions about the materials to be used, direction of 
travel and distances, and the motor execution times in each proposed test. In 
the motor tests, the performance time depended on the participant's own 
response, although being rigorous with the time frame established for 
interventions was necessary. 

The other tests, which were related to the cognitive, psycho-emotional and 
social variables, were administered in school classrooms in a tangible format 
using the Tutoring schedule to perform them. Some of these types of tests or 
questionnaires were answered using the quantitative procedure called Likert 
Scale (1 to 5), with which students answered each statement based on their 
degree of agreement from 1 "Completely disagree" to 5 “Completely agree”. 
Others follow a similar format or logic, but do so qualitatively, with the 
options being “always, often, sometimes or never”. First of all, a socio-
demographic questionnaire was created, which assigned a code to each 
participant, with which the following data were collected: gender, age, 
academic year, place of residence, if physical activity was practiced, and the 
socio-educational level of each participant’s family. To measure and collect 
other data, the following tests and scales were used, and their reliability 
indices were noted after being applied to the sample: 

Motor coordination. Cenizo-Benjumea et al. (2017) developed the 3JS motor 
test to evaluate the general coordination level of boys and girls aged 6-11 



 
years (Cronbach’s α was applied to our sample = .81). To carry out the motor 
tests of the 3JS test, the conventional material of the school in the PE area and 
the recreation space or sports centre were used, the regulations, and the 
distances and spaces of the said tests, were respected. In relation to students, 
the performance time depended on the participants' own response, and the 
performance of tests was individual. One of the fundamental criteria was to 
comply as much as possible with the instructions in terms of the materials to 
be used, the direction of travel, and the distances and motor execution times 
in each propose tests. The 3JS test uses the total sum of the scores in each 
task, such as the motor competence level. To perform a more in-depth 
analysis of coordination, the 3JS test groups scores in relation to an absolute 
criterion and within intervals that allow different levels to be defined. This 
division of scores uses an absolute measure (standard deviation), which 
makes it possible to assess each subject’s distance in relation to the mean of 
the age group. All the intervals or pentas correspond to a different motor 
coordination assessment (Cenizo et al., 2015). By way of example, some 
items in the questionnaire were as follows: 

Jump with both feet together 

Move by running doing slaloms 

Throw a ball in a goal.  

Self-perceived MC. The Spanish version of the Pictorial Scale of Perceived 
Movement Skill Competence for young boys and girls was used (Estevan et 
al., 2019) (Cronbach’s α= .81) (Estevan et al., 2019). It has 13 pictographic 
scales with which the participants perceive the degree to which they perform 
locomotion-type skills and other skills related to controlling objects. This 
scale goes from 1 to 4, where 4 is the highest score by a process that considers 
a double dichotomy (e.g., subjects have to choose one of two images: one 
image represents them self-perceived as being competent, and the other 
represents them self-perceived as not being that competent). After this phase, 
the subjects have to once again choose one of the two options. If they chose 
the competent action image in the first phase, they have two options: “very 
good” (4 points) or “quite good” (3 points). For the not so competent image, 
they also have two options: “fairly good” (2 points) or “not very good” (1 
point). By way of example, some items in the questionnaire were the 
following: 



 
Are you very good or quite good doing jumps and spreading legs and arms? / 
Are you fair or very bad doing jumps and spreading legs and arms? 

Are you very good or fairly good at hitting a ball? /Are you fair or very bad at 
hitting a ball? 

Self-esteem. The Self-Esteem Scale Test in Primary Education with 17 
questions and illustrations was used (Ramos et al., 2006) (Cronbach’s α= 
.82). The instrument called Evaluating Self-esteem in Primary Education (A-
EP) addresses pupils in years 4 to 6 of PEd (Ramos et al., 2006). The A-EP is 
a test suitable for evaluating self-esteem in students from 4th to 6th grade of 
PEd. Use plain and clear language, adjusted to these ages, with brief questions 
and no denials. It includes colour illustrations to accompany all 17 test items. 
These two characteristics make it ideal for these courses. It is a very suitable 
test to help to detect students with low self-esteem. It includes 17 questions 
which come with illustrations to exemplify the wording, for example: “Am I 
happy?”, “Am I an important person?”, Do I like myself as I am?”. The 
response options for each question are: “Yes” (2 points), “Sometimes” (1 
point) and “No” (0 points). The total self-esteem scores are obtained from 
their corresponding manual scores (Cronbach’s α= .82). 

 

Anxiety. In order to collect anxiety data, the AMPET test was employed, 
specifically the “Anxiety about making mistakes and stressful situations” 
dimension (Ruiz-Pérez et al., 2015) (Cronbach’s α= .87). Fifteen items are 
related to the anxiety construct, whose scale goes from 1 to 5, where 1 is 
“Totally disagree” and 5 is “Totally agree”. These items are related to the 
stress and anxiety that might be noted in the school context in situations 
requiring motor performance. By way of example, some items in the 
questionnaire were the following: 

When I have to participate in class, I often make jokes because I’m afraid of 
making mistakes. 

When I participate in class in a competition, I sometimes wish to escape from 
there because I'm afraid of losing. 

 

The times in which students had to complete questionnaires were as follows: 

 Demographics questionnaire: 25 minutes 



 
 AMPET test: 45 minutes 

 The Self-Esteem Scale Test: 15 minutes 

 The Spanish version of the Pictorial Scale of Perceived Movement 
Skill Competence: 25 minutes 

 

2.3 Statistical analysis 

A conditional processes analysis was performed by macro PROCESS v.3.4 to 
obtain the indirect effects and to determine the role played by all the variables 
of interest related to the construct (Hayes, 2013). This analysis gives a 
confidence interval based on sample distribution, and it can be assumed that 
indirect effects are significant and this mediation occurs if the zero value lies 
outside the 95% confidence interval (95%CI; Preacher & Hayes, 2008). All 
these analyses were performed using SPSS (version 21.0, 
https://www.ibm.com/es es/analytics/spss-statistics-software). 
 
Preacher and Hayes (2008) indicate that performing this type of conditional 
processes analysis is relevant and offers advantages if adapted to test different 
mediators simultaneously, which does not require assuming normal sampling 
distribution. Other methodological advantages are lowering the probability of 
Type 1 errors, and it functions better than the conventional Sobel test in real 
situations with finite samples (Santos & Passos, 2013). 
 
Therefore, a moderated mediation index calculation was done to analyze if a 
moderated mediation effect would be generated (Hayes, 2018). This index 
represents the quantification of the linear relation between the moderator and 
the indirect effect. Similarly, if the zero value lies beyond the 95% confidence 
internal (95%CI), it is considered to be a result that backs the moderated 
mediation effect. To determine the indirect effects in relation to the 
moderator’s values (indirect conditional effects), under which conditions the 
mediation effects actually take place, the “spotlight analysis” was performed 
(Spiller et al., 2013). 
 
3. Results 
 
To confirm that the obtained variables were related, we display the correlation 
effects between the variables of interest of the study in Table 1. 
 



 
For the moderation effects, we found that the interactions between motor 
coordination and gender were statistically significant when these outcome 
variables were considered: self-esteem (b=-.3248, s.e.=.1200, p<.05), anxiety 
(b=.0687, s.e.=.1756, p<.05) and self-perceived MC (b=-.3856, s.e.=.3123, 
p<.05). These results suggest that gender moderates the motor coordination 
effect on self-esteem, anxiety and self-perceived MC. Moreover, the 
interactions between self-esteem and gender were also statistically significant 
when taking anxiety (b=-.3389, s.e.=.1756, p<.05) and self-perceived MC 
(b=.8816, s.e.=.3297, p<.05) as outcome variables. This suggests that gender 
moderates the self-esteem effect on both anxiety and self-perceived MC. 
There was also evidence for an interaction between anxiety and gender when 
self-perceived MC was taken as an outcome variable (b=.0100; s.e.=.1767, 
p<.05). This implies that gender also moderates the anxiety effect on self-
perceived MC. 
 
For the direct effects, a significant direct effect was evidenced between the 
motor coordination variable and self-perceived MC for both the male 
(b=1.0913; s.e.=.2362, p<.05) and female (b=1.4569; s.e.=.2043, p<.05) 
genders. 
 
For the conditional indirect effect of motor coordination on self-perceived 
MC through self-esteem (motor coordination  self-esteem  self-perceived 
MC), and depending on gender, we observed that the moderated mediation 
index supported this effect (see Table 1). By analysing under which 
conditions self-esteem mediation took place to establish indirect effects in 
relation to the moderator’s values, we found that the indirect effect was 
significant for boys (95%CI: .09 to .57), but not for girls (95%CI: -.03 to .04) 
(see Table 2). 
 
For the conditional indirect effect of motor coordination on self-perceived 
MC through anxiety (motor coordination  anxiety  self-perceived MC) 
and depending on gender, we observed that the moderated mediation index 
also supported this effect (see Table 1). Likewise, we observed that the 
indirect effect was significant for boys (95%CI: .08 to .19), but not for girls 
(95%CI: -.03 to .29) (see Table 2). 
 
Finally for the conditional indirect effect of motor coordination on self-
perceived MC through self-esteem by considering anxiety (motor 
coordination  self-esteem  anxiety  self-perceived MC) and depending 
on gender, we observed that the obtained moderated mediation index was 



 
significant (see Table 1). Besides, the indirect effect was significant for boys 
(95%CI: .06 to .34), but not for girls (95%CI: -.09 to .09) (see Table 2). 
 
 

4. Discussion 
 
The present study specifically offers empirical evidence for the 
mediator/moderator role played by social and psychosocial variables in the 
relation between motor coordination and self-perceived MC. This allows to 
obtain a more broadly conceptualise MC by bearing in mind the progressive 
changes that children undergo, as well as various intervening factors (Ruiz-
Pérez et al., 2008). Psycho-emotional variables are an implicated part in 
schoolchildren’s evolutionary development, and they also influence motor 
development and, therefore, MC as an implicated part of this development. 
Pre-adolescence is a complex stage in which many changes very quickly 
occur, and not only physically, but also emotionally and mentally. Therefore, 
it would make sense that variables like self-esteem and anxiety, considered 
from a more general perspective by bearing in mind different situations in the 
school context, should be taken into account. Specifically, our correlational 
analyses showed significant and bidirectional connections among motor 
coordination, self-esteem, anxiety and MC self-perception. These results 
allowed a prior and plausible context to be created to carry out a moderated 
mediation analysis. Thus given that both variables there were mediational 
effects of (error anxiety and general self-esteem), and by even considering the 
moderating effects of the gender variable, it would seem relevant to take into 
account these socio-emotional variables when understanding the MC 
construct.  

By considering what the predictor variable, the outcome variable and both 
mediator variables constitute, the results evidenced a mediation effect for the 
male gender. This would imply that those boys with good motor coordination 
would present a higher self-esteem level and lower anxiety levels, and would 
better self-perceive their MC. These results support the influence that 
psychological constructs could have in the MC area by stressing the impact 
that the emotional level could have on self-perceived MC in boys of school 
age (Carrasco et al.,2015). 

Likewise, by taking into account what each mediator shaped with both the 
predictor variable and outcome variables, the results also evidenced mediation 



 
effects for the male gender. Self-esteem influenced the degree of self-
assessment and personality with a physical (Bos et al., 2010) and 
psychological (Broc, 2014) impact. This variable is very important for MC 
and how subjects perceive motor tasks by, on the one hand, allowing them to 
perceive that they can be efficiently overcome and performed and, on the 
other hand, also perceiving them as more of a threat (Adie et al., 2008). The 
role played by anxiety as a mediator variable is also relevant owing to the 
pressure and stressful situations that this variable entails insofar as being 
afraid of an external negative assessment, as well as the negative perception a 
subject has about performing the task, which may have negative effects while 
performing motor actions (Prieto, 2016). 

The moderated mediation test results highlighted gender as a variable that 
plays a key role, which may vary and model some relations among variables 
of a motor, cognitive or psychosocial nature (Carcamo-Oyarzun et al.,2020; 
Lodal & Bond 2016). This aspect reveals and confers empirical consistency to 
the fact that gender acts as a key moderator to determine and modify relations 
around the MC concept (Brown & Cairney, 2020). So the obtained moderated 
mediation effects in relation to masculine and feminine genders made us think 
about the importance of gender differences, and also about the development 
stage that they are in. Although girls tend to physically develop earlier, boys 
display greater motor development and accomplish higher MC levels at pre-
adolescent ages, which influences boys’ well-formed self-perceived MC more 
than girls (Córdoba & Romero, 2016). This means that these differences 
could also appear in the development stage that boys are in, when the 
prepuberty period is a determining stage that can influence subjects’ overall 
development (Santrock, 2006). 

If we bear these aspects in mind, then the presence of moderation effects by 
gender as regards the aforementioned different existing relations evidences 
that, in a broader MC concept, it is important to consider social variables like 
gender, and also motor and psychosocial levels. So it is relevant to take each 
child or adolescent’s personal individualities, as well as gender differences, as 
the fundamental principle of subjects’ motor development and MC (Myer et 
al., 2011; Rodríguez-Negro et al., 2019).  

Finally, our results could reveal a partial supplementary mediation effect 
because the indirect effects and the direct effect showed the same sign (Zhao 
et al., 2010). The fact that this effect appeared could involve the presence of 



 
other possible potential mediators in the direct effect. Thus one of the main 
strong points of this study lies in the interpretative scope of moderated 
mediation (Hayes, 2013). Moreover, this work centres on an age group whose 
developmental stage implies considerable development in motor terms and in 
reinforcing motor capacities (Groselj et al., 2019). 

Regarding limitations, although our objective was to describe the relations 
and interactions between the involved variables, using cross-sectional data 
limits interpretations to non-causal inferences. It would be interesting to 
contemplate longitudinal studies to better establish the temporal precedence 
and to determine the causal processes that link predictors and outcomes. 
Likewise, it also seems necessary to consider another type of variables that 
relates to MC, such as learning commitment (Márquez-Barquero & Azofeifa-
Mora, 2019) or the influence of other agents like families or teachers (Estevan 
et al., 2018). Moreover, creation of empirical model can be considered in 
future directions. Therefore, future studies could analyze the MC concept by 
bearing in mind other variables related to student engagement in class, the 
vision and perception of this related agents construct with students, such as 
PE teachers or family relations, or even variables related to the habit of 
practicing physical activity. 
 
By way of conclusion, understanding MC more globally seems important 
(Ulrich, 2007). As this concept is broad, Gil et al. (2008) state the importance 
of knowing the variables involved in this construct in infancy because this life 
stage is when children discover the main ways of coming into contact with 
reality and them acquiring their first knowledge of their environment in both 
their body and movements. This study allows teachers to know about the role 
that the different variables involved in developing MC play. Therefore, to 
understand, evaluate and promote it, not only is an external and objective 
evaluation of the coordinative levels displayed by schoolchildren necessary, 
but so is bearing in mind that students’ self-perception of their own MC and 
their psycho-emotional reality intervene in the teaching-learning motor 
process.  
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Table 1. Correlation effects between the variables of interest 

  Motor 
coordination 

Self-esteem Anxiety Self-perceived 
motor competence 

 
Motor 
Coordination 

Pearson 
Correlation 

1 .155** -.160** .498** 

Sig. (2-tailed) - .005 .004 .000 

N - 327 327 327 

 
Self-esteem 

Pearson 
Correlation 

.155** 1 -.132** .543** 

Sig. (2-tailed) .005 - .005 .000 

N 327 - 327 327 

 
Anxiety 

Pearson 
Correlation 

-.160** -.132** 1 -.455** 

Sig. (2-tailed) .004 .005 - .000 

N 327 327 - 327 

Self-perceived 
motor 
competence 

Pearson 
Correlation 

.498** .543** -.455** 1 

Sig. (2-tailed) .000 .000 .000 - 

N 327 327 327 - 

N, number of participants 
**Correlation is significant at the 0.01 level (2-tailed) 
 

 

 

 

 

 

 

 

 

 

 

 



 

Table 2. Indirect and moderated mediation effects 

 Motor coordination              Self-esteem            Self-perception 
Moderator 
variable values: 
gender 

Effect SE LLCI ULCI 

Male .36 .16 .09 .57 
Female -.09 .02 -.03 .04 

Moderated mediation index 
 Index SE LLCI ULCI 
Gender .2064 .1225 .7118 .7558 
 Motor coordination             Anxiety                Self-perception 
Moderator 
variable values: 
gender 

Effect SE LLCI ULCI 

Male .22 .06 .08 .19 
Female .10 .08 -.03 .29 

Moderated mediation index 
 Index SE LLCI ULCI 
Gender -.0415 .1078 .12 .28 
 Motor coordination              Self-esteem       Anxiety       Self-perception 
Moderator 
variable values: 
gender 

Effect SE LLCI ULCI 

Male .17 .07 .06 .34 
Female .02 .04 -.09 .09 

Moderated mediation index 
 Index SE LLCI ULCI 
Gender .21 .08 .14 .22 
Note: Bootstrap N = 5000. Effect: average estimate for the indirect effect from the bootstrap 
samples. Index: Moderated Mediation Index. SE: standard error estimate. LLCI = lower limit 
of the 95% confidence interval. ULCI = Upper limit of the 95% confidence interval. 

 

 

 

 

 



 

Figure 1.  Conceptual diagram of relationships between variables of interest 

 

 

 

 


