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Abstract:
A significant percentage of school-aged children experience movement difficulties that negatively affect 

various aspects of their daily lives. This study aimed to examine perceived physical literacy, physical activity, 
and cardiorespiratory fitness of children at risk for movement difficulties and compare these parameters with 
their typically developing peers. Ninety-seven children, aged 11-12 years (M=11.57±0.49 years) participated 
voluntarily. The Movement Assessment Battery for Children Checklist-2 was used to identify children 
at risk for movement difficulties. The 20-meter shuttle run test, the Physical Activity Questionnaire for 
Children, and the Physical Literacy for Children-Questionnaire were used to assess cardiorespiratory fitness, 
physical activity, and physical literacy, respectively. Results revealed that 16.5% of the participants were 
at risk for movement difficulties, while 15.5% had poor motor competence. These children demonstrated 
statistically significant lower levels of physical activity, cardiorespiratory fitness, and perceived physical 
literacy (particularly in physical and psychological domains) compared to their typically developing peers. 
The findings highlight the significant role of motor competence in perceived physical literacy, physical 
activity, and cardiorespiratory fitness and underscore the need for timely identification of possible motor 
competence deficits and implementation of specifically tailored movement programs aiming at children’s 
holistic development. 

Keywords: motor competence, perceived physical literacy, Physical Activity Questionnaire for Children, 
Physical Literacy for Children-Questionnaire

Introduction
Motor competence (MC) is widely recognized 

as a key factor in supporting children’s physical 
activity (PA) participation (Robinson, et al., 2015), 
even in the long-term (Lloyd, Saunders, Bremer, 
& Tremblay, 2014; Venetsanou & Kambas, 2017). 
However, not all children develop typical levels 
of MC. Some children, despite having sufficient 
general intelligence, struggle to coordinate their 
movements to perform movement tasks according 
to their age (Mandich, Polatajko, & Rodger, 2003), 
due to motor coordination difficulties that diminish 

their possibilities to successfully engage in PA and 
sport. According to the American Psychiatric Asso-
ciation (2013), 5-7% of the total school population 
has developmental coordination disorder (DCD), 
with boys facing movement difficulties more often 
(Sankar & Monisha, 2019).

Not only children with DCD, but also those 
facing movement difficulties (MD) present lower 
levels of PA compared to their typically devel-
oping peers (Baniasadi, Khajeaflaton Mofrad, & 
ShafaeianFard, 2022; Cairney, Veldhuizen, King-
Dowling, Faught, & Hay, 2017; Li, Kwan, King-
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Dowling, Rodriguez, & Cairney, 2021; Wright, et 
al., 2019). This is concerning, since PA has been 
well manifested that has a positive impact on chil-
dren’s overall health and development (Chaput, et 
al., 2020; Ghorbani, Afshari, Eckelt, Dana, & Bund, 
2021). Unfortunately, given the suggested recip-
rocal relationship between MC and PA (Britton, 
Issartel, Symonds, & Belton, 2020; Jaakkola, et al., 
2019), children with MD seem to face a vicious 
circle of disengagement from PA. Further insight 
into the problematic engagement of children with 
MD reveals that, in addition to their actual MC 
deficits, their motivation for being active is simi-
larly low (Brown, Dudley, & Cairney, 2020; Purcell, 
Schott, Rapos, Zwicker, & Wilmut, 2023). This is 
linked to their poor self-confidence (Noordstar 
& Volman, 2020; Yu, et al., 2016;) and perceived 
ability to perform in sports and PA (Baniasadi, et 
al., 2022; St. John, Dudley, & Cairney, 2021). 

In addition to facing challenges in their PA 
participation, children with MD often exhibit 
low levels of physical fitness compared to their 
peers (Chagas & Batista, 2017; Farhat, et al., 2015; 
Klavina, Ostrovska, & Campa, 2017). This is not 
unexpected, since there is an established positive 
association between MC and physical fitness in chil-
dren (Barnett, Mazzoli, Bowe, Lander, & Salmon, 
2022; Utesch, Bardid, Büsch, & Strauss, 2019), 
with cardiorespiratory fitness (CRF) presenting the 
strongest association with children’s MC (Behan, 
Belton, Peers, O’Connor, & Issartel, 2022). Several 
studies confirm that CRF is closely associated with 
MC and that this relationship is reciprocal and longi-
tudinal during childhood and adolescence (Lima, 
Bugge, Ersbøll, Stodden, & Andersen, 2019). These 
findings suggest that the development of CRF in 
children with MD should not be underestimated, 
specifically given that CRF also relates to PA (Eber-
line, Judge, Walsh, & Hensley, 2018; Kjellenberg, 
Ekblom, Stålman, Helgadóttir, & Nyberg, 2021). 
In this context, the low CRF levels observed in 
children with MD (Cairney, et al., 2017; Farhat, et 
al., 2014; Faught, et al., 2013; Sujatha, Alagesan, 
Seemathan, & Sadhasivam, 2020; Van der Hoek, 
et al., 2012) are concerning, as they may further 
restrict these children’s ability to cope with aerobic 
challenges and, consequently, limit their opportu-
nities to engage successfully in PA.

Considering the above, it becomes clear that 
promoting PA in children with MD requires a 
holistic approach that takes into account its inter-
correlations with the constructs mentioned above. 
Such an approach aligns with the concept of phys-
ical literacy (PL), which is recently recognized as an 
important requirement for healthy active living and 
holistic development (Whitehead, 2019). According 
to the widely recognized definition of the Interna-
tional Physical Literacy Association (2017), PL is 
a disposition identified in every human, regardless 

of their physical condition or capabilities and it can 
be described as motivation, confidence, physical 
competence, knowledge and understanding to value 
and take responsibility for engagement in physical 
activities for life. Embracing the above definition 
of PL, the Canadian Consensus Statement recog-
nizes PL as multidimensional construct consisting 
of four intercorrelated PL domains, i.e., Motivation 
and confidence (Affective), Physical competence 
(Physical), Knowledge and understanding (Cogni-
tive), and Engagement in PA for life (Behavioural) 
(Tremblay, et al., 2018a). However, definitions of PL 
may vary around the world to reflect cultural and/
or organizational differences (Shearer, et al., 2018), 
researchers agree that developing PL in childhood is 
essential for fostering healthy and active habits that 
can follow them into adulthood (Castelli, Barce-
lona, & Bryant, 2015; Whitehead & Almond, 2013).

Despite the growing recognition of PL’s impor-
tance, research has shown that typically developing 
children worldwide are not sufficiently physically 
literate (Kaioglou, Dania, & Venetsanou, 2020; Li, 
et al., 2020; Tremblay, et al., 2018b). This raises 
significant concerns about the PL of children with 
MD, who seem to be at a disadvantage in terms 
of PA, physical fitness, and perceived competence. 
A critical review of conventional practice specifi-
cally in the field of DCD reveals that the frame-
work of PL, although considered a potentially 
feasible framework for assessment and interven-
tion, has not been utilized accordingly (Miya-
hara, 2020). So far, researchers have primarily 
focused on typically developing children, leaving 
an important gap regarding the PL of children with 
MD (with or without DCD). Since assessment is 
the first and essential step in designing effective 
interventions (Miyahara, 2020; Shahzad, & Jameel, 
2022), addressing this gap is important. This study 
extends previous international work by examining 
the perceived PL of children with MD, as well as 
key components of PL, such as PA participation 
and CRF, in comparison with typically developing 
children. 

Methods
Participants 

The study involved a convenience sample 
consisting of 97 children (50 boys and 47 girls) aged 
11-12 years (11.57 + 0.49 years), all of whom were 
in the 5th and 6th grade at two primary schools in 
Athens, Greece. Inclusion criteria were: (a) children 
aged 11-12 years enrolled in 5th or 6th grade at the 
participating schools, (b) sufficient language/cogni-
tive ability to fill in the questionnaires of the study. 
Exclusion criteria were: (a) lack of consent/assent, 
(b) presence of any conditions that would prevent 
participation in the CRF assessment. 
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This study was conducted in accordance with 
the ethical principles of the Declaration of Helsinki. 
Prior to data collection, approval was obtained 
from the school directors, who were informed 
about the purpose and procedures of the study. 
Assent was secured from the children, and written 
informed consent was obtained from their parents/
legal guardians. Participation was voluntary, and 
participants retained the right to withdraw from the 
study at any time without any consequences. All 
data were treated confidentially and used solely for 
research purposes. The study was approved by the 
Ethics committee of the School of Physical Educa-
tion and Sport Science, National and Kapodistrian 
University of Athens, Greece (1330/17-11-2021).

Measures 

Movement difficulties 
The MABC-2 Checklist (MABCC-2; 

Henderson, Sugden, & Barnett, 2007) was used in 
the current study to identify children at risk for 
MD. The MABCC-2 is specifically developed for 
this kind of identification, and it is designed for use 
mainly for elementary school-aged children (i.e., 
age range from 5 to 12 years). It comprises a motor 
and a non-motor part. Each part consists of 30 items, 
covering a wide range of specific motor behaviors 
which can be observed in a child’s motor daily life, 
and grouped in two sections (Section A=static and/
or predictable environment and Section B=moving 
and/or unpredictable environment). A 4-point scale 
(0=very well; 3=not close) is being used for scoring 
the MABCC-2. The Total Motor Score derives from 
the sum of the 30 items, with high scores repre-
senting poor performance. 

In this study, the Greek Version of the 
MABCC-2 was used. The psychometric charac-
teristics of this version are sufficiently supported by 
several studies (Dimitropoulou et. al., 2009; Kour-
tessis, et al., 2008). The MABCC-2 was adminis-
tered by the physical education teacher who taught 
at both participating schools. Prior to data collec-
tion, the physical education teacher received a 
printed copy of the checklist manual and subse-
quently completed a 90-minute training session led 
by the research team. This session included clarifi-
cation of questions arising from the manual, scoring 
examples, and supervised scoring of pilot cases. 
Data collection commenced once consensus was 
reached between the physical education teacher and 
the trainer regarding the scoring of students’ motor 
competence. 

For the interpretation of the Total Motor Score 
of the MABCC-2 a “traffic light system” is being 
used, showing whether the child falls into the 
typical range for their age (green zone), shows 
mild MD (amber zone) or has severe motor difficul-
ties (red zone) (Henderson, et al., 2007). However, 

taking into account low rates of either sensitivity 
or specificity of the questionnaires used to assess 
MD (Faught, et al., 2008; Schoemaker, et al., 
2006; Schoemaker, Niemeijer, Flapper, & Smits-
Engelsman, 2012), in the current study, the “traffic 
light system” was interpreted more conservatively, 
with scores falling into the red zone indicating “at 
risk for MD” and those falling into the amber zone 
indicating “poor MC”. 

Cardiorespiratory fitness
Participants’ CRF was assessed using the 20m 

shuttle run test (Meredith & Welk, 2010). In this 
test, children are asked to run continuously back 
and forth between two lines spaced 20 meters 
apart, following audio signals from a sound play-
back device and try to complete as many laps as 
possible while keeping pace with the audio signals. 
The audio signals gradually increase in frequency 
at each stage, requiring participants to run faster as 
the test processes. Each successful traversal of the 
distance between the two lines is counted as one lap. 
The test is terminated when the participant fails to 
reach the 20 m line on two consecutive occasions 
or voluntarily stops due to exhaustion. Children’s 
score is the total number of laps completed. 

Physical activity
Participants’ PA was measured with the Phys-

ical Activity Questionnaire for Children (PAQ-C; 
Kowalski, Crocker, & Donen, 2004), a validated 
tool designed to assess PA in children over the past 
seven days (Kowalski, Crocker, & Faulkner, 1997). 
The PAQ-C consists of ten items that explore various 
aspects of a child’s PA, including the frequency, the 
types of activities, as well as possible reasons that 
may lead children to refrain from engaging in PA. 
Each of the first nine items is scored on a scale from 
1 to 5 (1= low PA, 5= high PA), while the tenth item 
is not included in the final score. The overall score 
is derived by averaging the scores from items 1-9. In 
this study, the Greek version of the PAQ-C, which 
psychometrics were adequately supported (Venets-
anou, et al., 2020) was utilized. Cronbach’s alpha for 
the current sample was .82, indicating good internal 
consistency of the questionnaire. 

Physical literacy
The Greek version (PL-C Quest [Greek]; Kaio-

glou, et al., 2025) of the Physical Literacy in Chil-
dren Questionnaire (PL-C Quest; Barnett, et al., 
2020) was employed to assess children’s perceived 
PL. The PL-C Quest is designed to assess how 
children aged 4-12 perceive their own PL, encom-
passing four main domains: motor, mental, cogni-
tive, and social. It consists of 30 items, each rated 
on a scale from one to four, with four indicating 
the highest level of perceived PL. Total PL score is 
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calculated by summing the 30 items’ scores. The 
PL-C Quest (Greek) is a valid and reliable scale for 
Greek children 4-12 years of age, showing good 
internal consistency (α = .83), as well as good test-
retest reliability (ICC = .87) (Kaioglou, et al., 2025). 
In the current study, Cronbach’s alpha was found to 
be .84, indicating good internal consistency. 

Procedure 
Data collection was conducted within school 

premises during physical education classes over 
two months (February and March 2023). Firstly, 
the MABCC-2 was administered by the physical 
education teacher. Secondly, the PAQ-C and the 
PL-C Quest (Greek) were administered collectively 
to each class. Each questionnaire was completed 
within one physical education class period. Thirdly, 
the 20-meter shuttle run test was conducted during 
an additional physical education class period. Partic-
ipants’ data were collected, stored, and analyzed 
anonymously. No personal identifiers were recorded 
at any stage of the research procedure. Unique codes 
were assigned to participants’ responses to ensure 
confidentiality and anonymity. Electronic data were 
stored on secure, password-protected devices, and 
access was restricted to members of the research 
team.

Data analysis
Initially, descriptive statistics, including means, 

standard deviations, and frequencies, were calcu-
lated for the demographic characteristics of the 
participants, as well as for the key variables of 
interest. Preliminary analyses included: (a) inde-
pendent sample t-tests to explore potential gender 
differences in PA, PL, and CRF, and (b) a correla-
tion analysis to examine the relationship between 
children’s age with their PL, PA, and CRF. Then, to 
examine potential differences between children at 
risk for MD, children with poor MC, and typically 
developing children, we performed: (a) univariate 
analyses of variance (ANOVAs) on children’s total 

PAQ-C scores and PL-C Quest (Greek) scores, (b) a 
multivariate analysis (MANOVA) on the four PL-C 
Quest (Greek) domains, and (c) a univariate analysis 
of covariance (ANCOVA) on children’s CRF scores 
(due to the statistical significant association of chil-
dren’s gender with CRF scores found in prelimi-
nary analyses). Before performing the above anal-
yses, the data were checked for compliance with the 
assumptions of the analyses (outliers, multivariate 
normality, homogeneity of variance, homogeneity 
of covariance matrices).

A significance level of p<.05 was set as the 
threshold for statistical significance. For pairwise 
comparisons the Bonferroni multiple comparison 
test was performed. Beyond statistical significance, 
the practical significance of differences was also 
assessed using the eta squared (η2) statistic, with η2 
values greater than .14 indicating practically signifi-
cant differences as suggested by Cohen (1988).

Results
Children’s MC assessment with the M-ABCC-2 

revealed that 15.5% of children had poor MC and 
16.5% were at risk for MD. When analyzed by 
gender, it was found that 24% of boys had poor 
MC and 16% were at risk for MD. In contrast, 6.4% 
of girls had poor MC and 17% were at risk for MD. 
Table 1 provides a detailed breakdown of descrip-
tive statistics for the three groups (typically devel-
oping, poor MC, at risk for MD) across the key vari-
ables (i.e., PL, PA, and CRF). 

Preliminary analyses indicated that partici-
pants’ age was not significantly correlated with 
any of the key variables (p>.05). Additionally, no 
significant gender differences were identified in 
PL or PA (p>.05), whereas in the 20-meter shuttle 
run test, boys outperformed girls (25.92 + 11.53 
laps vs. 19.08 + 8.92 laps; p<.001). Thus, gender 
was controlled for in the subsequent analyses that 
explored associations between MC and CRF. 

Starting with PA, the ANOVA revealed a statis-
tically and practically significant association of MC 

Table 1. Descriptive statistics (means±standard deviations) for physical literacy, physical activity, and cardiorespiratory fitness 
by MC group

Typically developing With poor MC At risk for MD

PL-C Quest

Physical domain 40.14±4.05 35.67±6.09 32.88±6.61

Psychological domain 23.86±2.87 23.13±3.91 21.50±3.33

Social domain 13.70±1.98 13.47±2.59 12.94±2.24

Cognitive domain 23.92±2.86 22.67±3.60 22.44±3.58

Total score 101.62±8.89 94.93±11.60 89.75±12.95

PAQ-C total score 3.18±0.55 2.77±0.51 2.34±0.62

20-m shuttle run test (laps) 25.28±10.70 19.00±7.04 15.13±10.72

Note. MC = motor competence, MD = movement difficulties PAQ-C=Physical Activity Questionnaire for children, PL-C Quest = 
Physical Literacy for Children-Questionnaire, Physical domain = 12-48 points, Psychological domain = 7-28 points, Social domain = 
4-16 points, Cognitive domain = 7-28 points, Total score = 30-120
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with the PAQ-C scores (F=16.16, p<.001, η2=.26). 
Typically developing children had significantly 
higher PAQ-C scores than those with poor MC 
(Mean Difference= .41, p=.034) and at risk for MC 
(Mean Difference= .84, p<.001). 

Significant differences were also observed in 
PL-C Quest (Greek) total scores (F=10.13, p<.001, 
η2=.18), with typically developing children outper-
forming only those at risk for MD (Mean Differ-
ence=11.87, p<.001). The MANOVA applied to the 
four domains of the PL-C Quest showed that MC 
was a significant factor (Pillai’s trace = .28, F = 
3.78, p<.001, η2 =.141). Follow-up ANOVAs identi-
fied significant differences in the physical domain 
(F=16.72, p<.001, η2=.26), where typically devel-
oping children had higher scores than those with 
poor MC (Mean Difference= 4.47, p=.006) and at 
risk for MD (Mean difference= 7.26, p<.001). There 
were also statistically significant differences in the 

psychological domain (F=3.75, p=.027, η2=.07), 
with typically developing children outperforming 
only those at risk for MD (Mean difference= 2.36, 
p=.023). However, no significant differences were 
found in the social (F= .83, p=.44, η2=.02) or cogni-
tive (F=2.09, p=.13, η2=.04) domains. 

After controlling for gender (F=18.07, p<.001, 
η2=.17), the ANCOVA revealed statistically and 
practically significant differences in CRF between 
the groups (F=11.24, p<.001, η2=.20). Typically 
developing children outperformed those with poor 
MC (Mean difference= 9.14, p= .004) and those 
at risk for MD (Mean difference= 10.75, p=.001). 
Across all the abovementioned analyses, no statis-
tically significant differences were found between 
children with poor MC and those at risk for MD. 
Summary of the significant differences found in this 
study is visually presented in Figure 1. 

Figure 1. Significant group differences. 
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Discussion and conclusions
A significant percentage of school-aged chil-

dren face MD, which negatively affects various 
aspects of their lives. However, currently, there is 
a lack of studies addressing potential deficits of 
these children in constructs related to their health 
and development as well as their overall potential 
to build an active lifestyle, such as PA, CRF, and 
PL. This is the first cross-sectional study to inves-
tigate the profile of children at risk for MD in terms 
of their PA, CRF, and perceived PL. Comparisons 
with typically developing peers revealed that not 
only children at risk for MD but also those with 
poor MC exhibited lower levels of PA, CRF, and 
perceived PL. 

Starting with children at risk for MD, who were 
the primary focus of this study, our results showed 
that they had low levels of PA. This finding supports 
the hypothesized association between impairments 
in children’s MC and reduced participation in PA, 
confirming previous studies (e.g., Baniasadi, et al., 
2022; Li et al., 2021; Wright, et al., 2019). Addition-
ally, these children exhibited lower CRF levels—a 
common finding in similar studies (Cairney, et al., 
2017; Sujatha, et al., 2020). These findings raise 
concerns about the extent to which the diminished 
physical competence (i.e., MC and physical fitness) 
affects children’s engagement in PA. The medi-
ating role of CRF in the bidirectional relationship 
between MC and PA (Kaioglou, Dania, Kambas, & 
Venetsanou, 2023) explains why an adequate phys-
ical competence level is crucial for engagement in 
PA and why the latter condition is similarly impor-
tant for enabling the refinement of children’s phys-
ical abilities. 

Children at risk for MD also reported poor 
levels of perceived PL, particularly in terms of 
their perceived physical abilities (physical compe-
tence domain) and their attitudes and emotions that 
impact movement (psychological domain). Given 
their low levels of PA and CRF, it is not surprising 
that these children also had low perceptions of 
their overall PL. By late childhood, children are 
expected to develop more accurate perceptions of 
their physical competence (Field, Crane, Naylor, & 
Temple, 2020); thus, it is likely that children at risk 
for MD in this study were able to realize their lower 
level of physical abilities. It is well documented that 
children with MD often demonstrate low motiva-
tion (Dunford, Missiuna, Street, & Sibert, 2005; 
Katartzi, & Vlachopoulos, 2011; Lopes, Rodri-
gues, Maia, & Malina, 2011) and poor self-confi-
dence (Cocks, Barton, & Donelly, 2009; Poulsen, 
Ziviani, & Cuskelly, 2008). These psychological 
deficits are not independent of the low actual and 
perceived physical competence that children at risk 
for MD presented in this study. Researchers argue 
that the inability to perform movement skills leads 
to a psychological disadvantage, which manifests 

as low motivation and self-confidence (Cocks, et al., 
2009; Katartzi & Vlachopoulos, 2011; Lopes, et al., 
2011; Poulsen, et al., 2008). This is linked with the 
fear of failure and the subsequent lower enjoyment 
in PA. Moreover, PA’s environment is not always 
appropriate for all participants. Limited access to 
inclusive physical education and insufficient equip-
ment are important factors that can lead to lower 
PL in children with MD (Hebinck, Pelletier, Labbé, 
Best, & Robert, 2023). Lower motivation and self-
confidence are also influenced by psychosocial 
factors, such as social exclusion, comparison with 
peers and bullying (Cairney, Dudley, Kwan, Bulten, 
& Kriellaars, 2019). Therefore, PL levels are not 
only related to motor skills in children with MD, but 
also to psychological, environmental and psycho-
social factors. 

Our findings are particularly concerning 
because, according to several reports, even typically 
developing children do not demonstrate adequate 
levels of actual PL in Greece (Kaioglou, et al., 2020) 
and elsewhere (Li, et al., 2020; Tremblay et al., 
2018b). This situation is alarming, since recent liter-
ature findings indicate that there are bidirectional 
relationships between PL level with both PA partici-
pation (Li, Sum, Sit, Liu, & Li, 2021) and physical 
competence (Mengyu, Yuxing, Ziqing, Lizhu, & 
Lili, 2025) in typically developing children. These 
findings suggest a positive feedback loop in which 
each construct supports and amplifies the others, 
emphasizing the importance of early interventions 
to promote all three domains concurrently.

Interestingly, not only did children falling 
into the “red zone” of the MABCC-2 “traffic light 
system” exhibited lower PA, CRF, and PL levels. 
Those in the “amber zone” presented similar values 
to their peers at risk for MD. These results confirm 
the vicious circle of disengagement from PA for 
children presenting an insufficient level of MC. The 
interdependence between actual physical compe-
tence, perceived physical competence, and PA 
participation has been well described in theoret-
ical models of lifelong PA (Stodden, et al., 2008). 
Accordingly, the low levels of actual and perceived 
physical competence, which are partly explained by 
children’s limited PA/sporting experiences, may 
further undermine their potential to participate in 
sustainable PA. 

At this point, the high percentage of children 
classified into the “amber” and the “red” zones of the 
MABCC-2 in the current study should be noticed, 
because it is certainly not “good news”. These 
findings along with previous ones disclosing high 
rates of Greek children presenting MD (Ellinoudis, 
Kourtessis, Kiparissis, & Papalexopoulou, 2008; 
Kourtessis, Tzetzis, Kioumourtzoglou, & Mavro-
matis, 2001), open the discussion about the poten-
tial reasons causing this unfavorable situation. One 
possible explanation is that Greek children recently 
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adopt sedentary behaviors (Venetsanou, Kambas, 
Gourgoulis, & Yannakoulia, 2019), which limit 
their chances to engage in active situations and 
thus, result in serious interruptions in skill devel-
opment (Tsiotra, et al., 2006). Even though seden-
tary behavior was not examined in this study, it is 
possible that these children indeed lead sedentary 
lifestyles. This pattern underscores the importance 
of early and coordinated action within Greece’s 
educational and public health systems. Integrating 
MC and PL assessments into school curricula could 
support early detection of at-risk children, while 
national policies—such as the implementation of 
daily PA programs and the enhancement of teacher 
training in movement education—could help coun-
teract sedentary behaviors and promote lifelong 
engagement in PA. Unfortunately, at present, such 
coordinated actions remain limited and insuffi-
ciently effective in this direction.

Taking into account the critical role of PA for 
health and development (Chaput, et al., 2020; Ghor-
bani, et al., 2021; Poitras, et al., 2016), children with 
poor MC and/or MD appear to be a population under 
risk. It is obvious that any potential deficits in MC, 
CRF, and PL should be timely addressed with move-
ment programs incorporating children’s unique 
skills, characteristics, and needs. In this context, 
the holistic philosophy of PL provides a feasible 
framework for early diagnosis of probable MD and 
a framework for designing and implementing inter-
ventions. These interventions focus on purpose-
fully improving the motor domain through prac-
tices/tasks that emphasize personalized learning 
tailored to children’s skills, characteristics, needs, 
and interests (Miyahara, 2020). Interventions that 
comply with PL philosophy aim at developing chil-
dren’s MC (in a wide range of motor skills) holis-
tically by inducing improvements in the affective, 
cognitive and behavioral domain too (Whitehead, 
Durden-Myers, & Pot, 2018; Whitehead, 2013). In 
such a context, personal accomplishments should 
only be compared with one’s previous accomplish-
ments, while they can occur in a safe and supportive 
environment. In such an environment, each child 
feels free to make their best effort, challenging their 
own skills and practicing for an adequate amount 
of time under the guidance of experienced profes-
sionals which offers them constructive feedback. 
Accordingly, motor learning is an enjoyable and, 
overall, a positive experience that has the potential 
to fulfil children’s fundamental psychological need 
for competence and success. 

Overall, the findings of the present study have 
important implications for educators, therapists, 
and policymakers. Given that children at risk for 
MD and those with poor MC exhibit low levels of 
PA, fitness, and perceived PL, educational and ther-
apeutic practices should emphasize early detection 
and tailored movement interventions. Educators can 
foster inclusive environments that promote confi-
dence, enjoyment, and skill development, while 
therapists can design individualized programs 
addressing both motor and psychosocial aspects 
of movement. Policymakers play a crucial role in 
supporting such efforts through early screening 
initiatives, professional training, and policies that 
ensure equitable access to quality PA opportuni-
ties for all children.

As previously reported, this study is the first 
attempt to examine PA, CRF, and perceived PL in 
children at risk for MD, a field that remains unex-
plored. However, this study has certain limitations 
that should be considered when interpreting its 
results. While a field test was used to assess CRF, 
children’s PA and PL were self-reported, albeit 
using valid and reliable tools. Additionally, partic-
ipants’ MC was assessed with a checklist, which 
may have resulted in a higher percentage of chil-
dren being identified at risk for MD. That is why 
we interpreted the “traffic light system” conserva-
tively. Moreover, the study’s cross-sectional design 
does not allow for causal inferences.

Future research employing longitudinal designs 
will help track changes over time. Lastly, beyond 
the constructs examined in this study, other poten-
tial factors influencing both motor development and 
the adoption of an active, healthy lifestyle should 
also be explored. Future research should focus on 
unveiling these factors and prioritize the devel-
opment of holistic programs targeting the overall 
development of children with MD and/or poor MC. 

Summarizing the aforesaid, children at risk 
for MD and those with poor MC exhibited signifi-
cantly lower levels of PA, CRF, and perceived PL, 
in comparison with their typically developing peers. 
Specifically, regarding PL, these children specifi-
cally presented lower perceived physical compe-
tence and poorer attitudes and emotions related to 
movement. These findings highlight the significant 
role of these constructs in enhancing children’s 
holistic development and underscore the need for 
timely identification of possible MC deficits and 
the implementation of tailored movement programs 
aiming at children’s holistic development. 
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