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Objectives: The objective of this study was to describe the effects of an extra hour of a structured motor program on the motor
competence (MC) of children 6-10 years old.. Design: The need for movement interventions to enhance MC among school-aged
children has gained vital importance in the last years, given the negative secular trends reported. Hence, the Portuguese Football
Federation organized an intervention program on MC to be implemented on the extracurricular time of the Portuguese primary
schools: the Super Quinas program. Methods: Thirty-nine schools from all of Portugal were assigned to intervention and control
condition, with a total of 1034 children (6—10 y old) completing all the program (77.7%). The Super Quinas intervention
comprised of 1 hour of activity per week, led by a physical educator teacher during extracurricular activities for 12 wees. MC was
assessed using the Motor Competence Assessment (MCA) before and at the end of the program (January and April 2023).
Normative results of the MCA were used to compare changes between pre and posttest according to experimental or control
condition. Results: Results showed a general improvement (P <.001) for all subscales (Locomotor, Manipulative, Stability) and
total MCA. More importantly, the experimental group showed significant and positive differences, when compared with the
control group, in the Stability (P =.007), Manipulative (P =.015), and total MCA results (P =.018) after controlling for gender,
age, and baseline effect. Conclusions: The Super Quinas intervention program proved that adding 1 hour of structured movement
program to the regular primary school schedule can lead to greater development of MC in school-age children.
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Key Points

» Implementing an hour of organized motor stimulation daily in primary schools can significantly improve the motor
competence of children.

* A standardized national motor program with adaptable, preorganized activities and materials can effectively enhance the
motor competence development of Portuguese primary school children.
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Motor competence (MC) relates to the development and
performance of human movement throughout the life span, with
a clear emphasis on childhood. MC is described as the ability to
master a wide variety of activities and motor tasks, including
proficiency in gross motor skills (stability, locomotor, and
manipulative) and its underlying mechanisms, such as motor
coordination and control.! In the dynamic landscape of childhood
development, the acquisition and refinement of MC play a pivotal
role in shaping a child’s overall well-being and success. The period
between 6 and 10 years is a critical time when children engage in a
myriad of physical and motor activities, such as organized sports
that require enhanced MC.>3

The development and acquisition of MC proved to be associ-
ated with physical and psychological health, social-emotional
functioning, cognition/achievement, and sports participation.*
Adequate levels of MC are deemed to facilitate learning of new
skills and overall proficiency on motor tasks throughout the life-
span,!-7-8 promoting healthier and more active lifestyles.’

Among school-aged children, typically ranging from 6 to
10 years old, the need for targeted interventions to enhance MC
has gained paramount importance, especially considering the
observed secular trends that show a concerning decline in motor
skills among pediatric populations. Numerous studies have illumi-
nated this worrisome trend, highlighting the detrimental impact of
modern societal changes on children’s physical development.!0-13
Several factors have been linked to diminished MC, namely low
levels of physical activity, lack of physical fitness, unhealthy
weight status, and an increase in sedentary behaviors, often exac-
erbated by prolonged screen time and decreased engagement in
movement activities.'#~!7 This decline in MC not only affects a
child’s ability to engage in physical activities but also extends its
influence on physical literacy, cognitive functions, academic per-
formance, and social interactions.®!8

Movement program interventions emerge as a proactive strat-
egy to counteract this secular decline in MC,!® particularly in
school settings where all children can profit from their benefits.
These interventions, organized according to evidence-based prac-
tices, can offer a very needed structured opportunity to improve
children’s motor skill development?® within the school environ-
ment and curricula, aiming to revert the negative trend on MC
development of pediatric populations.

In Portugal, children are no exception, and time and opportu-
nity for developing MC during childhood years are scarce. Portu-
guese children usually start their daily schedule at primary school at
8.30 or 9.00 hours and finish around 17.00 or 17.30 hours, meaning
they spend about 8.5 hours at school every day. In the Portuguese
curriculum, each classroom should have 1 to 2 hours per week of
physical education, and the last 2 hours (15.30—-17.30 PM) are filled
with extracurricular activities named AECs (ie, music, physical
activity, foreign languages, drama, arts, etc).

Aware of the need for children to engage in meaningful
movement activities, the Portuguese Football Federation organized
and proposed an intervention program on MC to be implemented
into the primary schools’ extracurricular time: the Super Quinas
program. The expectation was that the implementation of an
organized movement program, focusing on all components of
MC (stability, locomotor, and manipulative) would have a positive
impact on the children’s MC development, independent of the
school setting. This study reports the results on the MC of 6- to
10-years-old children after the implementation of the Super Quinas
intervention program in 31 primary schools from all counties of
Portugal.

Material and Methods
Sample

Primary schools from all 18 counties in continental Portugal and the
2 Portuguese Autonomous Regions (Madeira and Azores) were
invited to participate in the Super Quinas program. Thirty-nine
schools volunteered for the program and their classes were assigned
to the intervention and control condition. After obtaining the per-
mission of the schools’ administrations, all parents received and
returned the informed consent form for their child(ren). A total of
1330 children were initially involved in the program, and 1034
(77.7%) completed all of the intervention program and testing. After
removing inconsistencies (extreme statistical outliers) and errors
from data, only participants with at least one full assessment on one
of the Motor Competence Assessment (MCA) subscales were
retained in the sample. In the end, the intervention group consisted
of 549 children (497 with all the assessments completed), with a
mean age 8.2 (1.25) years and 57% of boys, and the control group
(CG) consisted of 486 children (443 with all the assessments
completed, with a mean age of 8.1 (1.21), and 53% of boys). All
18 counties in continental Portugal and the 2 Portuguese Autono-
mous Regions (Madeira and Azores) were represented in both the
intervention and CGs. Children with motor, developmental, or health
problems were not excluded from the program nor from the motor
assessments, but their data were not included in the final database.

MC (MCA battery), growth (height and weight), and demo-
graphic variables were collected but only the first was used in this
study. In order to have more specific information on the results of
the program, a more thorough research was conducted in one of the
schools (Sintra), with more detailed data on sociodemographic
collected, and the use of accelerometers to assess sedentary time,
physical activity intensities, and sleep time.?!

The Ethics Committee of the Portuguese Football Federation
approved the study (nr. CEPFS 17.2022).

Description of the Super Quinas Program

The Super Quinas intervention program comprised of 1 hour of
activity per week that occurred during the 60 minutes planned
for Physical Activities at extracurricular time (AECs), which
lasted for 12 weeks, from January to April 2023. This session
added to the usual weekly 1-hour lesson of physical education
(PE) that schools already had in place, and replaced the extra-
curricular hour of physical activity. In summary, children from
the experimental group (EG) participated in 120 minutes of
structured movement practice per week (60 min of the curricular
PE lesson plus 60 min of the Super Quinas intervention pro-
gram) and the CG took part only in the curricular PE time of
60 minutes per week, and 60 minutes of other extracurricular
activities during the AECs. The main difference between the 2
groups was that during the extracurricular hour the EG was
involved in the Super Quinas intervention program, and the CG
had nonplanned movement activities (playful movements and
games), different from school to school.

The Super Quinas intervention program was planned by the
Portuguese Football Federation with the help of university motor
development specialists with the goal of being possible to imple-
ment in any school of Portugal. The structure of the lesson plans
and materials used on the Super Quinas lessons were similar for all
classes in the EG. A kit with all the material was distributed to the
schools in the program, and a written plan for each session was

(Ahead of Print)



organized by a group of MC experts. The organization, structure,
and planification of the sessions were explained and discussed in a
special workshop with the teachers who participated in the Super
Quinas program. All teachers in the program had a BSc or a MSc
in PE.

All the sessions were divided into 3 parts: the first part was
focused on the individual development of fundamental motor
skills; the second part on small team games; and the third part
on big games involving all participants. During all sessions,
exercises used intended to work at the individual level, on the
relationship between the child and the object (ball) and on the
association body object peers. Lesson plans can be found at:
https://www.fpf.pt/Portals/0/IT/Programa_Bola_Magica_09.pdf?
ver =2024-02-05-171048-840.

Motor Competence Assessment

To evaluate the effects of the intervention, all participants were
assessed on their MC level using the MCA?223 before the begin-
ning of the program (January 2023) and at the end (April 2023).
The normative results of the MCA for age and sex were used to
compare changes in MC between the 2 moments.??

The MCA has 3 subscales, Stability, Locomotor, and Manip-
ulative, each of them with 2 tests (Stability: lateral jumps and
shifting platforms; Locomotor: standing long jump and 4 X 10-m
shuttle run; and Manipulative: ball kicking velocity and ball
throwing velocity). All results are measured in a quantitative scale
(ie, distance, time, number of executions, or velocity), without a
ceiling effect related to age, or sex (for full description, see
Rodrigues et al?®). Literature describes the tests reliability as
ranging from good to excellent,?*-27 and the values of the intraclass
correlation coefficient found varied from .90 (shuttle run, ball
kicking velocity, and ball throwing velocity in time 2) to .96
(standing long jump in time 1).

Raw test results are transformed into normative (percentile)
results by sex and age in a 6-month interval. These results were
averaged to calculate the Subscales and Total MCA values’ also
represented in a percentile scale (0—100).

Improving Motor Competence of Children 3

A general warm-up was conducted before the testing. The
testing setting was organized in small groups (5 participants per
task) and trained examiners administered the tests. A proficient
demonstration and a verbal explanation of each test were provided
before each test for each group. A test trial was always provided to
the participants. Examiners instructed all participants to perform
each task at their maximum, and motivational feedback was
provided during the testing. All data collection was supervised
by one of the authors of this study and registered on an individual
sheet. The final database was searched for outliers and/or incon-
sistencies that could have originated by observation or registration
errors. Possible errors were confirmed in the participant individual
sheet and corrected, or erased when the error was obvious.

Data Analysis

Data (test results, subscales scores, and total MCA scores) were
checked for normality, by observation of the Q-Q plots and the
asymmetry indices (skewness and kurtosis). Outlier values were
checked for potential errors, and corrected, or deleted if it was the
case. All participants with at least one full assessment on one of the
MCA subscales were retained in the sample with the purpose of
using all the information possible about the 3 MC components.

Univariate changes within each subscale and total MCA for the
EG and CG were tested using repeated-measures analysis of variance.
Average changes and respective confidence intervals were used to
describe the group change represented in percentile values. For these
analyses, all participants with complete test results at the variable
tested (locomotor, manipulative, stability, or total MCA) were used,
which resulted in different number of participants per analysis.

To further compare differences in change between EG and CG,
a repeated-measures analysis of covariance was used, using each
participant’s decimal age, and the initial value on each subscale, or
total MCA, as covariates. This process allowed us to account for
the possible effect of age (months), and of the baseline value of the
variables tested.

To maximize information, statistical tests were made using all
the participants with complete data relative to each analysis.

Table 1 Descriptive Results and Univariate Tests for Repeated Measures for the Intervention and Control
Groups for Each Subscale and Total MCA
Stability Locomotor Manipulative Total MCA
Intervention n=>525 n=>544 n=>523 n=497
PRE, mean (SD) 45.9 (23.7) 61.2 (25.8) 52.8 (26.5)* 53.9 (20.1)
POST, mean (SD) 59.1.0 (25.6)* 64.9 (25.5) 55.7 (24.6)* 60.1 (20.0)*
POST-PRE, mean (CI) 13.2 (11.7-14.7) 3.68 (2.2-5.2) 3.0 (0.1-5.0) 6.1 (5.0-7.3)
F+1524=296 F+1543=22.4 F+1522=8.15 F+1496=111.3
P<.001 P<.001 P=.004 P<.001
ETA=.361 ETA =.040 ETA=.015 ETA=.183
Control n=473 n=445 n=470 n=443
PRE, mean (SD) 44.4 (24.3) 60.6 (24) 49.1 (28.2)* 51.5 (19.3)
POST, mean (SD) 54.9 +24.3* 63.1+25 51.1+26.3* 56.4 +19.2*
POST-PRE, mean (CI) 10.5 (9.0-12.1) 2.6 (0.94.3) 2.0 (-0.3-4.3) 4.9 (3.7-6.1)
F+1472=174 F+1444=838 F+1469=2.89 F+1442=65.8
P<.001 P=.003 P=.089 P<.001
ETA=.270 ETA=.019 ETA =.006 ETA=.130

Abbreviations: CI, confidence intervals for the mean difference; MCA, Motor Competence Assessment.
*Significant differences (P <.05) between experimental group and control group at the specific moment.
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Table 2 Repeated-Measures ANCOVA With Group (EC or CG) and Sex (Boy or Girl) as Factors Tested, Using

Decimal Age and Baseline Values as Covariates

Stability Locomotor Manipulative Total MCA
N Intervention 525 544 523 497
N Control 473 445 470 443
Time P<.001 P<.001 P<.001 P<.001
Eta=.027 Eta=.046 Eta=.051 Eta=.034
Group X time P=.007 P=.198 P=.015 P=.018
Eta=.007 Eta=.002 Eta=.006 Eta=.006
Sex X time P=.293 P=23815 P=.367 P=.410
Eta=.001 Eta=.000 Eta=.001 Eta=.001
Decimal age COV P=.702 P=.024 P=.037 P=.654
Eta=.000 Eta=.005 Eta=.004 Eta=.000
Baseline COV P<.001 P<.001 P<.001 P<.001
Eta=.089 Eta=.137 Eta=.273 Eta=.105

Abbreviations: ANCOVA, analysis of covariance; CG, control group; COV, covariate; EG, experimental group; MCA, Motor Competence Assessment; Group, EG or CG;

Sex, boy or girl.

Results

Descriptive statistics for the subscales and total MCA, along with
the comparison between the 2 evaluation moments (PRE and
POST) are presented in Table 1. Average values for each subscale
and total MCA at baseline were around percentile 50, as expected
(percentile 53.9 for total MCA), and an increment was found after
12 weeks (percentile 56.4 for total MCA). Significant differences
between EG and CG were found for Manipulative subscale both for
PRE and POST moments, and for Stability, and Total MCA on the
POST evaluation.

Significant changes within groups (EG and CG) after 12
weeks were found for all subscales and total MCA in the EG; and
for Stability, Locomotor, and total MCA in the CG. Based on the
average changes and respective 95% Cls values shown in Table 1,
we found that the biggest increment was in Stability (13.2 percentile
points for EG, and 10.5 for CG), followed by the Total MCA (6.1—
EG:; 4.9—CQG). In all cases, the mean percentile change was higher in
the EG enrolled in the Super Quinas intervention.

Because baseline was not the same for each participant, and
that could influence the amount of change on the results, we tested
all participants together controlling for the baseline value of the
subscale. Furthermore, and since the normalization intervals of the
MCA use a 6-month period, decimal age was also used as a
covariate in the analysis.

Results (Table 2) showed a general effect of time (P <.001) for
all subscales and total MCA, with results improving at the POST
evaluation, but the EG showed significant and positive differences,
when compared with the CG, in the Stability (P =.007), Manipu-
lative (P =.015), and total MCA results (P=.018).

Sex had no effect on the trajectories of change of the parti-
cipants (all P >.05). The estimated changes found for each subscale
and total MCA are shown in Figure 1.

Discussion

The main results of the study were 2-fold: (1) participants, inde-
pendent of being in the experimental or CG, have progressed in
their MC along the 12 weeks, with the sole exception of the CG on
the manipulative category and (2) participants in the EG of the

Super Quinas program showed significantly better trajectories of
change in their MC than their peers in the CG, except for the
locomotor subscale where no differences were found between
groups.

Overall, these results confirm the effectiveness of the Super
Quinas intervention program to increment the MC of 6- to
10-years-old children.

In regard to the first conclusion, the increase in MC by the EG
was naturally expected. A recent meta-analysis of the effect of
interventions to promote motor skills competence with typically
developing children showed a general significant improvement
with a big effect size for overall fundamental motor skills scores,
and for object control skills, and a moderate effect for locomotor
skills.?® Relative to balance skills, the number of programs that
assessed them was small (only 3), but significative changes were
found. Our results showed some differences, given that the biggest
improvement was found in the Stability subscale (*=0.36),
followed by the Locomotor (;72=O.04) and Manipulative (;72=
0.02) subscales. Total MCA showed a moderate effect (172 =0.10).
We should stress that Zhang et al?® systematic review counted only
with studies that used qualitative instruments to assess MC (mostly
the Test of Gross Motor Development [TGMD]), and these in-
struments have recently been found as less reliable to interstudy
comparisons.? In the literature, we can find different effects found
for Locomotor, Manipulative, and Total scores, depending mostly
on the type of intervention program. Rudd et al*° found a signifi-
cative improvement in manipulative skills after a gymnastics
program, but not on locomotor or total quotient scores, using the
TGMD. Chan et al*! only found improvements on Locomotor and
total TGMD, but not on object control, when a fundamental motor
skills intervention was in place. Bolger et al3? found no effects of a
physical activity program on the 2 subscales of TGMD and total
motor quotient, but they found a significative effect on all TGMD
scores when a fundamental motor skills program was used. Zhang
and Cheung?? also found significant improvements on all TGMD
scores after a motor skills program based on the dynamic systems
theory.

Another aspect of our study was the significant increase in MC
of the CG, aresult that has been reported in the literature.3!-3# In this
case, the reason why the CG showed improvements in its percentile
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Figure 1 — Representation of the estimated marginal means of the subscales and total MCA for the EG and CG groups before and after the Super
Quinas intervention program. CG indicates control group; EG, experimental group; MCA, motor competence assessment.

classification may be related to the amount of motor stimulation
provided in regular PE sessions and in the extracurricular AEC. In
Portugal, PE sessions are mandatory at primary school level, and
both experimental and control groups had one weekly hour of PE
during these 12 weeks. Furthermore, for the extracurricular time,
the CG also had Physical Activities sessions supervised by physical
activity teachers, consisting of ludic movement games and general
sports activities. This stimulation opportunity may have been able
to improve the MC of all participants. This argument is also
coherent with the fact that no significant changes were found for
the Manipulative subscales in the CG, since manipulative stimula-
tion might not occur as frequently in PE, giving the lack of
materials and space constraints in some Primary Schools.
Another explanation for the general improvement of MC in the
second assessment, even for the participants with no intervention,
might be the learning effect of the MCA tests. Since the interval
between assessments was only 12 weeks, maybe a persistence of a
learning effect could happen. This possibility was tested by
comparing the results of the second evaluation of the CG partici-
pants with other CG participants that did not participate in the first
evaluation. As already mentioned, a total of 1330 children were

initially involved in the program, and 1034 completed all of the
program and testing. Therefore, the rationale was that if a learning
effect was effective, then the CG participants that were involved in
the 2 assessments should be better in the second assessment than
the ones that only participated on the second assessment. The
results showed that, except for the shifting platform test where the
second group performed better than the ones with previous knowl-
edge of the test, there were no differences between the results on the
other 5 MCA tests. This seems to show that the possible learning
effect was not important and therefore the changes found in the
second moment in the CG are probably more related to the
mandatory PE lessons. The moment where the first assessment
took place might also justify the better results in the POST test,
even for the CG. The PRE test assessment was conducted imme-
diately after Christmas vacation (17 d break), whereas POST test
assessment occurred after 12 weeks of practice of PE. In fact,
school has an important role in the development of MC in primary
school children, and periods without school negatively impact
children’s MC,> physical activity, and body weight.3¢

Relative to the comparison between the experimental and the
CG changes for the 2 moments, we can see in Table 1 that the EG
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always showed higher improvement for all MCA subscales and
Total. The subscale that showed the bigger improvement along the
12 weeks of the program was Stability for both EG and CG,
probably because the initial values were the lowest (with averages
of 45.9 and 44 .4, respectively).

When testing the differences in improvement between the 2
groups (Table 2 and Figure 1), we found that the EG surpassed the
CG for all measures except for the Locomotor component. The
reason could be that locomotor skills are the most prevalent in
children’s activities, providing enough stimulation, regardless of
whether the child was in the EG or not. In fact, both groups’
average values were above the 60th percentile on the Locomotor
subscale before the implementation of the program. Similar to our
results in a recent review on the effect of intervention programs to
promote fundamental motor skills among typically developing
children, authors concluded that interventions on object control
skills had a more significant effect size than those targeting
locomotor skills.?®

Results from motor intervention programs in schools have
widely shown the efficacy of this strategy to improve MC of
children. Nonetheless, no study?® has included the MC baseline
values on the analysis, which can bias the results, since the
starting point it was not the same for all participants. In our study,
the baseline values were included as covariable, making the
changes independent of where each participant was at the starting
date.

These results are also in line with a previous published analysis
of a subgroup of 38 children who underwent more specific tests
(ie, physical activity levels, sleep, body composition, aerobic
fitness, and MC) for a detailed analysis of the impact of this
intervention project.?! Findings indicate that, in this specific sub-
sample, the EG showed significant improvements in physical
activity levels, sleep, body composition, aerobic fitness, and MC
in children aged 9-10 years.?!

Limitations to this study should be acknowledged. The lack of
maturational and body composition information poses a potential
gap in understanding how maturation and morphology may have
influenced MC development among the participants. Second,
neither the extra school physical activities nor the habitual physical
activity was assessed or included in the analyses, which can
influence the results. Another limitation of the study is the lack
of comprehensive data on individual participation intensity during
program activities and daily physical activities.

The study’s strengths include the number of participants in the
study, and its national representation, which enhances the study
credibility and increases the generalizability of the findings to a
broader population. Tracking these children in the future is neces-
sary to gain insight into their MC trajectories as they progress into
adolescence and adulthood. Differences in results between counties
should also be explored in future studies.

Conclusions

In conclusion, children who participated in the Super Quinas
program significantly improved their MC percentile scores, mean-
ing that they changed their relative position according to age and
sex. The Super Quinas program proved to be effective to improve
MC among primary school children. This study underscores the
significance of school-based initiatives as key factors influencing
MC of primary school children. Programs like the Super Quinas
play a vital role and should be scaled up whenever possible, as
fostering good MC during childhood increases the likelihood of

children pursuing healthier developmental pathways throughout
their lifespan.

Practical Implications

* One hour of organized movement stimulation can improve the
MC of primary school children.

* An organized program of motor stimulation using the same
preorganized activities and similar materials can be adapted to
be used with success in every primary school in Portugal.

* The trajectories of MC development of Portuguese children
can be enhanced using a national intervention motor program
adapted for the use on every Portuguese primary school.
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