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Abstract: During growth, children are influenced by an extensive network, in which more favorable
contexts provide better affordance landscapes, and consequently have a better potential to foster
child development. We aimed to examine the affordances provided to children using the Affordances
for Motor Behavior of Schoolchildren (AMBS) tool, estimating its association with children’s motor
competence, as assessed by the Motor Competence Assessment (MCA) battery. Seventy-two Brazil-
ian children were evaluated using the MCA instrument. Their parents/guardians completed the
AMBS. The correlations between the two instruments (sub-scales and total scores) were investigated.
ANOVAs were used to compare the motor competence performance of children with Low, Average,
and High AMBS scores. Positive associations were found between AMBS and MCA, although weak
to moderate in nature. In addition, children whose environments were richer in motor affordances
(higher AMBS scores) showed significantly higher levels on the MCA. This study provides evi-
dence that AMBS is a valid tool for assessing motor affordances for schoolchildren, and that those
affordances are related to children’s motor competence.
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1. Introduction

As children grow, they are influenced by an extensive network, such as their houses,
the neighborhood, parents” work, the house of relatives or friends, school, sports con-
texts, and culture [1]. During this process, more favorable environments, with better
structural and material conditions, provide richer opportunities for action, or affordance
landscapes [2], than others [3,4], having a better potential to foster child development [5].
Thus, the importance of the different environments (or microsystems) which with the child
interacts during development is widely accepted in the literature [6-8].

A previous literature review [8] explored how studies have investigated the potential
of different environments (i.e., home, school, and leisure environments) to promote chil-
dren’s motor competence (MC) and motor development. The authors concluded that most
studies have focused mainly on the home microsystem, providing an incomplete frame-
work of the affordances across those environments, especially later in development. Gaps
in the literature were identified concerning the study of affordances in schoolchildren’s
environments and the lack of an instrument capable of analyzing the different contexts in
which 6- to 10-year-old children are engaged. To address this gap, Flores and colleagues [9]
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developed the Affordances for Motor Behavior of Schoolchildren (AMBS) questionnaire,
which was designed to quantify motor affordances present at home and school environ-
ments. The AMBS questionnaire waw shown to represent a valuable and coherent structure
of the existent affordances in three main sub-scales (Home, Materials, and School), capable
of discriminating between environments according to its motor affordance enrichment.
However, to be effective as an evaluation tool, the AMBS also must prove the expected
relationship to children’s motor development characteristics, as their MC.

Motor competence is strongly related to the development of fundamental motor
skills, comprising locomotor, stability, and manipulative skills that are cornerstones for
the acquisition of specialized movements throughout the lifespan [10,11], relevant for
developing children’s healthy lifestyles [10,12,13], and sport participation [14,15]. Some
authors have suggested considering a broader range of movements that support physical
activity engagement across the lifespan (e.g., swimming, cycling, or resistance training
skills) [16,17], and the term ‘foundational movement skills” has been proposed [18]. These
foundational movement skills are influenced by socio-cultural and geographic constraints
(e.g., learning to cycle might be more important to maintain an active lifestyle in countries
where there is a stronger cycling culture). Despite the cultural differences, during their first
years, children need to develop a motor repertoire that is sufficiently diverse to be flexibly
adapted to different and specific movement contexts later in life [19]; this repertoire should
always include locomotor, stability, and manipulative skills. Good levels of MC contribute
to the enhanced learning of new skills and a higher motor proficiency on novel motor
tasks throughout the lifespan [11]. Additionally, MC has been shown to be influenced
by sex [11,20]. Studies also showed that there is a cultural influence on the levels of MC
among children around the world [21-23], and MC has been positively associated with
health-related fitness and developmental outcomes [12].

Even though MC is an extremely important topic in the study of children, a better
understanding of the underlying processes that influence its development is still needed.
The study of environmental influences on children’s MC has been addressed in some
previous studies [24], but the availability of affordances for motor development has mostly
been investigated for young children [17,25]. Given the nature of motor affordances, the
construct validity of the AMBS must be validated by estimating its association with the
expected output of motor affordances (i.e., motor competence). Thus, the present study
aimed to examine the AMBS construct validity, estimating its association with children’s
motor competence, as assessed by the Motor Competence Assessment (MCA) battery. We
hypothesize that children who interact with richer motor affordance contexts (high AMBS)
will present higher motor competence scores (MCA) than children living in poorer motor
affordance contexts.

2. Materials and Methods

Two hundred and ten Brazilian families were invited (contacted using social media
and schools) to participate in the present research. Seventy-two children (35 boys and
37 girls—mean age of 8.2 + 1.4 years) and their parents or guardians agreed to enroll in this
study. Participants were recruited from different cities in southern Brazil. Oral assent was
obtained from the participants and written consent from their parents/guardians, before
beginning the experiment. None of the participants had any developmental difficulties or
medical restrictions to perform the activities. The research was approved by the university
ethics committee.

From the 122 parents who agreed to participate, 103 returned the Affordances for
Motor Behavior of Schoolchildren (AMBS) questionnaire [9], and 72 of their children
completed the motor competence evaluation. Parents also reported their children’s age,
height, and weight using the characterization category in the AMBS.

The AMBS is intended to evaluate the motor affordances provided to children by
different contexts. The instrument is composed of 72 questions grouped into 11 variables
(Inside Space A, Inside Space B, and Outside Space; Sedentary Material, Pretend Play Toys,
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Educational Toys, Manipulative Materials, and Stability Materials; Space for Movement,
Free Space for Movement, and Sedentary Space), which are then organized into three main
sub-scales (Home, Materials, and School). Each category raw score is transformed into a
standardized score that ranges from 1 (Very Low) to 4 (Very High). The AMBS total score
is made up of the sum of the three sub-scales standardized scores. In this study, children
were organized into tercile groups according to the AMBS total scores, thus representing a
Low (less than 8 points), Average (8 to 10 points), and High (more than 10 points) AMBS.

To assess the motor competence of the children, the Motor Competence Assessment
(MCA) was administered to each child on the same day that parents completed the AMBS.
Procedures are described elsewhere [11,26]. The MCA was implemented in a sports gym
by three independent and fully trained investigators (Physical Education teachers), taking
approximately 25 min per child.

This instrument was designed to measure motor competence and comprises six tests of
three sub-scales—Stability: Jumping Sideways (JS) and Shifting Platforms (SP); Locomotor:
Standing Long Jump (SL]) and Shuttle Run (SHR), and Manipulative: Ball Kicking Velocity
(BKV) and Ball Throwing Velocity (BTV). Its construct validity and normative values have
been established from early childhood to young adulthood [11,27,28]. The MCA uses only
quantitative and easy-to-assess tests, which diminishes observation errors, and they do
not present a ceiling effect over developmental years [11,28]. The individual results (JS,
SP, SLJ, SHR, BTV, and BKV) were transformed into age- and sex-related percentiles using
the normative values of the MCA instrument (Rodrigues et al., 2019). To find each MCA
sub-scale score (Stability, Locomotor, and Manipulative), the average of the two respective
test percentile positions was used. Finally, the total MCA was calculated as the average of
the three MCA sub-scales.

Descriptive analysis with mean and standard deviation was used to characterize an-
thropometric data and AMBS and MCA results. The Kolmogorov—-Smirnov test confirmed
the data normality and all statistical assumptions [29]. Pearson’s correlation was used to
analyze the relationship between the MCA sub-scales and total, and the AMBS sub-scales
and total. Correlation coefficients <0.30 were considered weak, those between 0.30 and 0.70
were considered moderate, and coefficients >0.70 were considered strong [29]. Univariate
ANOVAs were used to find whether the AMBS classification (High, Medium, and Low
AMBS) was related to MCA values (sub-scales and total). The Statistical Package for Social
Sciences (SPSS), version 25.0, was used, adopting an alpha level of significance of 5%.

3. Results

Our results showed that regarding the income condition of the families, the answers
to the AMBS showed that most of the families received less than BRL 3000 (between EUR
1501 and EUR 2500) per month (58.4%), between BRL 3001 and BRL 5000 (between EUR
2501 and EUR 3500) (19.4%), and more than BRL 5001 (over EUR 5000) (22.2%). Concerning
parental education, 34.7% of the parents had failed to complete school education, 38.9%
had finished high school, and 26.4% had finished higher education.

Table 1 provides information about the sample size, gender, height, weight, and
extracurricular activities of the participants. In addition, it presents the data regarding
MCA test percentiles, categories, and total MCA. The results showed that the children’s
microsystems present low levels of AMBS Total (<8 points).
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Table 1. Descriptive values of the sample.

Boys (n = 35) Girls (n = 37) Total (n = 72)

Raw Scores

Mean SD Mean SD Mean SD

Child Characterization

Age 7.83 1.40 8.53 1.30 8.19 1.39
Height 118.83 21.78 119.70 23.16 119.28 22.34
Weight 31.88 8.34 30.66 9.06 31.25 8.68
Child Movement activities (days per week)
Team Sports 0.37 0.77 1.40 1.50 0.90 1.30
Individual Sports 0.42 0.81 1.65 2.08 1.05 1.70
Combat Sports 0.0 0.0 0.38 1.11 0.19 0.82
Outdoor Activities 0.11 0.53 0.14 0.42 0.13 0.47
Music Activities 0.60 0.95 0.51 0.96 0.56 0.94
Cultural/ Artistic Activities 2.54 2.10 3.24 1.82 2.90 1.98
AMBS. Sub-scales and total (raw scores)
Home 7.11 3.15 7.32 2.33 7.22 2.75
Materials 47.94 25.60 47.62 21.83 47.78 24.09
School 9.29 3.73 9.35 4.18 9.32 3.94
AMBS total 6.23 297 6.32 2.74 6.28 2.83
MCA tests percentiles
Jumping Sideways 36 27 25 27 30 28
Shifting Platforms 43 30 32 19 37 26
Standing Long Jump 56 28 58 30 57 29
Shuttle Run 46 33 40 30 43 31
Ball Throwing Velocity 62 37 42 33 52 36
Ball Kicking Velocity 49 40 44 34 46 37
MCA. Sub-scales and total (mean of test’s percentiles)
Stability 39 23 28 19 33 22
Locomotor 50 24 49 27 49 26
Manipulative 55 35 43 28 49 32
Total MCA 48 24 40 20 44 22

MCA—Motor Competence Assessment; AMBS—Affordances for Motor Behavior of Schoolchildren.

To test the associations between the AMBS and the MCA, bivariate correlations were
used (Table 2). There were significant weak associations between MCA Locomotor and
AMBS Materials (r = 0.232, p < 0.05), AMBS School (r = 0.235, p < 0.05), and AMBS Total
(r=0.267, p < 0.05); MCA Manipulative category was weakly associated with AMBS total
(r=0.279, p < 0.05); and Total MCA to AMBS School (r = 0.241, p < 0.05). Additionally, there
were significant moderate associations between MCA Stability and AMBS Home (r = 0.317,
p < 0.01), AMBS Materials (r = 0.368, p < 0.001), and AMBS total (r = 0.376, p < 0.001); MCA
Manipulative category was moderately associated with AMBS Home (r = 0.313, p < 0.01).
The Total MCA showed moderate associations with AMBS Home (r = 0.311, p < 0.01),
AMBS Materials (r = 0.302, p < 0.01) and AMBS Total (r = 0.359, p < 0.001).
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Table 2. Correlation between the MCA (sub-scales and total) and AMBS (sub-scales and total).

AMBS Sub-Scales

MCA Sub-Scales Home Materials School AMBS Total
Stability 0.32 ** 0.37 *** 0.18 0.38 ***
Locomotor 0.15 0.23 * 0.24* 0.27 *
Manipulative 0.31 ** 0.20 0.19 0.28 *
Total MCA 0.31 ** 0.30 ** 0.24* 0.36 ***

MCA—Motor Competence Assessment; AMBS—Affordances for Motor Behavior of Schoolchildren; * p < 0.05;

**p <0.01; ** p <0.001.

To test for the hypothesized differences in MC according to the AMBS classification,
one-way ANOVAs for each MCA sub-scale and total were performed using the three
tercile groups of AMBS (Low, Average, and High). Table 3 presents the results of the main
effects and post hoc tests, showing that children with AMBS higher scores presented better
results in all MCA sub-scales. Children that showed a higher level of motor affordances in
their environment were also significantly better on their motor competence, as shown in

Figure 1.

Table 3. Descriptive results for each MCA sub-scale and total, according to the AMBS group classifi-

cation, and ANOVAs and post hoc tests.

AMBS Classification Groups

(MCA Mean Percentiles)
MCA T1 (Low) T2 (Average) T3 (High) ANOVAs
(M + SD) M £ SD) (M + SD) Post Hoc
.. F (3,69) = 72.943; p < 0.001
Stability 26 + 17 28 + 20 47 +£23 T1=T2 <T3
F (3,69) = 98.014; p < 0.001
Locomotor 42 + 25 48 + 23 60 £+ 26 T1<T2, T2 = T3, T1 < T3
. . F (3,69) =73.029; p < 0.001
Manipulative 42 28 33 £29 67 £ 30 T1=T2 <T3
F (2,69) =9.252; p < 0.001
Total MCA 37 +£19 36 £ 19 58 £+ 23 T1=T2 <T3

MCA—Motor Competence Assessment; AMBS—Affordances for Motor Behavior of Schoolchildren.
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Figure 1. AMBS classification groups regarding MCA values: (a) Mean scores of the AMBS terciles in the stability component.
(b) Mean scores of the AMBS terciles in the locomotor component. (c) Mean scores of the AMBS terciles in the manipulative

component. (d) Mean scores of the AMBS terciles in Total Motor Competence.

4. Discussion

The purpose of the present study was to investigate the relationship between the
opportunities for action available in children’s environments and their levels of motor com-
petence. The AMBS was used to assess the quality of the different microsystems. Our initial
premise was that AMBS, and MCA scores would be related, with associations between
AMBS and MCA categories. Our findings confirm a significant association between AMBS
and MCA categories and total scores (see Table 2). The association tested was between the
opportunities for action assessed by a questionnaire and the level of MC as assessed by
the MCA. The rationale was that when in the presence of more motor affordances in their
daily life, children will take advantage of these opportunities, increasing their physical
activity and movement experience, and with that there is the likelihood of developing a
better motor competence.

According to Gibson [2], each environment has objects, places, surfaces, events, and
other people that provide different action opportunities, depending on the child’s action
capabilities. This concept also shows that children experience a context according to its
functionality by detecting meaningful the environmental properties of relevance to the
perceiver [2,30]. Additionally, Bronfenbrenner and Ceci [7] noted that the physical, social, or
symbolic environmental characteristics invite, permit, or inhibit reciprocal tuning toward a
progressively more complex interactional activity in and with the immediate setting. These
interactional proximal processes of development are dependent on the mutual interaction
between the subject and the environment. Thus, these theoretical models, promote the
understanding of MC as a result of proximal processes between a child and their immediate
contexts. Powerful as it can be expected, motor affordances in the environment are not
supposed to be the only influence on the motor development of children at this age. Several
other features of children (personal, daily life, heredity, family, culture, society, biological
development, socioeconomic condition, motivation, etc.), certainly influence children’s
motor competence. Consequently, the associations found between the AMBS and the MCA,
although moderate in nature, signal the important conclusion that the AMBS was able to
assess and quantify important characteristics that are related to the actual development
of motor competence. Thus, and even though environments are not the only influencing
factor (i.e., genetic, or biological conditions are important conditions), children’s motor
competence is related to the motor affordances provided in their daily life, and the AMBS
is capable of capturing them.

Of the most important to this research is the insight obtained from the AMBS total
scores because they consider not only the number, but also the variety of affordances.
Despite the Low classification of the average number of affordances provided to chil-
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dren (scoring 6.28 + 2.82)—meaning that home, materials, and schools are probably not
providing all the necessary affordances to average children, school-aged children with
higher affordances had significantly better levels of MC than the other two groups (see
Table 3 and Figure 1). Similar results were found in several studies, showing that higher
and better affordances provide higher levels of motor development in infants [31,32] and
young children [33-35]. Thus, our study shows that affordances are extremely important
to develop motor competence across the lifespan.

The AMBS proved to be an important tool to evaluate and discriminate among differ-
ent motor affordance profiles. The results showed a common structured organization of
potential affordances in the children’s microsystems concerning three sub-scales (Home,
Materials, and School), representing a meaningful structure inside and outside the home,
resulting from the parents’ decisions or possibilities on how they provide environmental
stimuli to their children. Thus, our results revealed that AMBS is a valid indicator of the
affordances found in multiple contexts that have the potential to influence schoolchildren’s
motor competence.

Regarding the provision of affordances, other factors measured by the AMBS can
contribute to the results found in the present research. For example, 58.4% of all families
received less than BRL 3000 (between EUR 1501 and EUR 2500) per month, and 38.9%
of the fathers and 44.4% of the mothers had only finished high school. Several studies
show that financial conditions [36,37] and parental education are important aspects of child
development, especially at a young age [38—40]. Studies have also shown that children
in families with poor financial conditions, low levels of education, and huge provision
restrictions present low levels of motor development [41]. In fact, school-aged children who
are at risk have been shown to demonstrate developmental delays in their fundamental
motor skills [42]. Thus, investigators must pay attention to these characteristics when
analyzing the development of children’s MC. Some limitations of this study should be
noted. First, although the AMBS is a valid and reliable assessing tool, an in loco assessment
of the environments could provide better information. Secondly, the AMBS is a parental
self-report instrument and provides data regarding the quantity and variety of the materials
inside and outside the home; it is not purposed to assess the number of interactions that
children have with the materials, nor the importance assigned to these interactions. Thirdly,
affordances for fine motor skills are assessed by the AMBS, but the MCA does not assess
those skills. Thus, in future studies, it might be interesting to analyze the association of
AMBS with an assessment battery that also includes fine motor skills. Finally, some results
in the present study might be explained by specific characteristics of our sample of southern
Brazilian children, namely, the differences found between boys and girls relative to their
movement activities. Our findings suggest that girls attend more team, individual and
combat sports, outdoor activities, and cultural activities than boys in the same age range.
These results are surprising, but the literature has shown some controversy in results when
comparing boys” and girls” MC [21,43]. We believe that studies using AMBS to assess
motor affordances provide important information that can be complemented by studies
that investigate children’s actual interactions in different settings.

Future investigations could explore the relationship of AMBS with other instruments
that assess different aspects of MC (e.g., fine motor skills, foundational movement skills),
or with objectively measured physical activity (using accelerometers, for example). Addi-
tionally, understanding the importance of child microsystems could be important in order
to devise strategies to tackle low levels of MC in school-aged children, preventing children
from entering a negative spiral of MC.

5. Conclusions

Our findings provide further evidence that the AMBS is a valid tool for assessing
motor affordances for school-aged children, being able to assess and discriminate among
different motor affordance profiles. Furthermore, we can state that there is a relation-
ship between affordances in the microsystems and children’s MC. Thus, better contextual
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conditions are important in the development of schoolchildren’s motor competence. Ex-
ploring the relationship of the quality and quantity of the microsystem'’s affordances and
its influence on the children’s motor competence development can be fundamental for
understanding the complex nature of these factors, and the Affordances for Motor Behavior
of Schoolchildren questionnaire proved to be a useful tool for such task.

Author Contributions: Conceptualization, ES.F. and R.C.; Methodology, F.S.E, L.P.R. and R.C.; For-
mal analysis, ES.F,, L.PR. and R.C.; Investigation, ES.F. and R.C.; Writing—original draft preparation,
FESE,LPR. and R.C.; Writing—review and editing, ES.F.,, L.P.R. and R.C.; Funding acquisition, R.C.
and L.PR. All authors have read and agreed to the published version of the manuscript.

Funding: L.P.R. was partly supported by the Portuguese Science Foundation (FCT), under Grant
UID04045/2020. R.C. was partly supported by the Portuguese Science Foundation (FCT), under
Grant UIDB/00447 /2020 (unit 447).

Institutional Review Board Statement: This study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the Universidade Federal de Santa
Maria (UFSM, Brazil) with Protocol: 76336117.0.0000.5346.

Informed Consent Statement: Informed consent was obtained from all parents or tutors of the
children, and children gave their verbal assent.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available because not all parents have given proper
consent for the public display of data.

Acknowledgments: The authors would like to acknowledge the families” participation in this study.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1.

10.

11.

12.

13.

Bronfenbrenner, U. The bioecological model from a life course perspective: Reflections of a participant observer. In Examining Lives
in Context: Perspectives on the Ecology of Human Development; Moen, P., Elder, G.H., Jr., Liischer, K., Eds.; American Psychological
Association: Washington, DC, USA, 1995; pp. 599-618. [CrossRef]

Gibson, ].J. The Ecological Approach to Visual Perception; Houghton Mifflin: Boston, MA, USA, 1979.

Gabbard, C.; Rodrigues, L.P. Affordances for motor development. In Tdpicos em Desenvolv. Mot. na Infincia e Adolescéncia; LECSU:
Rio Janeiro, Brasil, 2007.

Santos, E.; Flores, E.; Katzer, J.; Valentini, N.; Corazza, S.; Copetti, F,; Soares, E.; Flores, E.; Katzer, J.; Valentini, N.; et al. Andlise
das oportunidades de estimulagao motora em ambientes domiciliares na regiao central do Rio Grande do Sul. Rev. Bras. Educ.
Fisica Esporte 2015, 29, 1. [CrossRef]

Koller, S. Ecologia do Desenvolvimento Humano: Pesquisa e Intervengio no Brasil, 2nd ed.; Casa do Psicélogo: Belo Horizonte, Brasil,
2004; ISBN 8573963883.

Bronfenbrenner, U. Making Human Beings Human: Bioecological Perspectives on Human Development; Sage: London, UK, 2005;
ISBN 0761927123.

Bronfenbrenner, U.; Ceci, S.J. Heredity, environment, and the question “How?”: A first approximation. In Nature, Nurture &
Psychology; Plomin, R., McClearn, G.E., Eds.; American Psychological Association: Washington, DC, USA, 1993; pp. 313-324.
[CrossRef]

Flores, F.; Rodrigues, L.P,; Copetti, E; Lopes, E; Cordovil, R. Affordances for motor skill development in home, school, and sport
environments: A narrative review. Percept. Mot. Skills 2019, 126, 003151251982927. [CrossRef]

Flores, F.; Rodrigues, L.P.; Cordovil, R. Development and construct validation of a questionnaire for measuring affordances for
motor behavior of schoolchildren. J. Mot. Learn. Dev. 2021, 1-19, in press.

Luz, C.; Almeida, G.; Rodrigues, L.P.; Cordovil, R. The evaluation of motor competence in typically developing children: An
integrative review. J. Phys. Educ. 2017, 28, 1-18. [CrossRef]

Rodrigues, L.P,; Luz, C.; Cordovil, R.; Bezerra, P; Silva, B.; Camobes, M.; Lima, R. Normative values of the motor competence
assessment (MCA) from 3 to 23 years of age. |. Sci. Med. Sport 2019, 22, 1038-1043. [CrossRef] [PubMed]

Robinson, L.; Stodden, D.; Barnett, L.; Lopes, V.; Logan, S.; Rodrigues, L.P.; D’"Hondt, E. Motor competence and its effect on
positive developmental trajectories of health. Sport. Med. 2015, 45, 1273-1284. [CrossRef] [PubMed]

Stodden, D.; Goodway, J.; Langendorfer, S.; Roberton, M.; Rudisill, M.; Garcia, C.; Garcia, L. A developmental perspective on the
role of motor skill competence in physical activity: An emergent relationship. Quest 2008, 60, 290-306. [CrossRef]


http://doi.org/10.1037/10176-017
http://doi.org/10.1590/1807-55092015000200279
http://doi.org/10.1037/10131-015
http://doi.org/10.1177/0031512519829271
http://doi.org/10.4025/jphyseduc.v28i1.2857
http://doi.org/10.1016/j.jsams.2019.05.009
http://www.ncbi.nlm.nih.gov/pubmed/31151877
http://doi.org/10.1007/s40279-015-0351-6
http://www.ncbi.nlm.nih.gov/pubmed/26201678
http://doi.org/10.1080/00336297.2008.10483582

Children 2021, 8, 705 90f9

14.

15.

16.
17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

Ferreira, L.; Vieira, J.; Silva, P.; Chaves, R.; Fernandes, R.; Cheuczuk, F.; Rocha, F.; Cagola, P. The role of sport participation and
body mass index in predicting motor competence of school-age children. J. Phys. Educ. 2019, 30, 1-10. [CrossRef]

Flores, F.; Milani, M.; Copetti, F.; Luz, C.; Cordovil, R. O impacto da pratica do futsal na competéncia motora de criangas.
Motrivivéncia 2020, 32, 1-13. [CrossRef]

Dudley, D. A conceptual model of observed physical literacy. Phys. Educ. 2015, 72, 236-260. [CrossRef]

Scheuer, C.; Herrmann, C.; Bund, A. Motor tests for primary school aged children: A systematic review. J. Sports Sci. 2019, 37,
1097-1112. [CrossRef]

Hulteen, R.M.; Morgan, PJ.; Barnett, L.M.; Stodden, D.F,; Lubans, D.R. Development of foundational movement skills: A
conceptual model for physical activity across the lifespan. Sport. Med. 2018, 48, 1533-1540. [CrossRef]

Clark, J.E.; Metcalfe, J.S. The mountain of motor development: A metaphor. Mot. Dev. Res. Rev. 2002, 2, 163-190.

Kokstejn, J.; Musalek, M.; Tufano, ].J. Are sex differences in fundamental motor skills uniform throughout the entire preschool
period? PLoS ONE 2017, 12, 1-10. [CrossRef]

Flores, F.; Rodrigues, L.P,; Luz, C.; Cordovil, R. Cross-cultural comparisons of motor competence in southern Brazilian and
Portuguese schoolchildren. Motriz 2021, 27, 1-8.

Luz, C.; Cordovil, R.; Rodrigues, L.P.; Gao, Z.; Goodway, ].; Sacko, R.S.; Nesbitt, D.; Ferkel, R.; True, L.; Stodden, D. Motor
competence and health-related fitness in children: A cross-cultural comparison between Portugal and the United States. J. Sport
Health Sci. 2019, 8, 130-136. [CrossRef]

Bardid, F.; Rudd, J.; Lenoir, M.; Polman, R.; Barnett, L. Cross-cultural comparison of motor competence in children from Australia
and Belgium. Front. Psychol. 2015, 6, 1-8. [CrossRef]

Nobre, E,; Valentini, N.; Rusidill, M. Applying the bioecological theory to the study of fundamental motor skills. Phys. Educ. Sport
Pedagog. 2020, 25, 29-48. [CrossRef]

Rodrigues, L.P. Development and Validation of the Ahemd-Sr (Affordances in the Home Environment for Motor Development=Self Report);
Texas A&M University: College Station, TX, USA, 2005.

Sa, C.; Luz, C.; Rodrigues, L.P.; Cordovil, R. Motor competence assessment-cultural adaptation for Brazil (MCA-BR). Fisioter.
Pesqui. 2021, 28, 49-59. [CrossRef]

Rodrigues, L.P,; Cordovil, R.; Luz, C.; Lopes, V. Model invariance of the motor competence assessment (MCA) from early
childhood to young adulthood. J. Sports Sci. 2021, 1-8. [CrossRef]

Luz, C,; Rodrigues, L.P.; Almeida, G.; Cordovil, R. Development and validation of a model of motor competence in children and
adolescents. J. Sci. Med. Sport 2016, 19, 568-572. [CrossRef] [PubMed]

Field, A. Discovering Statistics with SPSS, 2nd ed.; Sage Publications of London: London, UK, 2005; ISBN 9788536320182.

Heft, H. Foundations of an ecological approach to psychology. In The Oxford Handbook of Environmental and Conservation Psychology;
Oxford Unisersity Press: Oxford, UK, 2012.

Abbott, A.L.; Bartlett, D.J.; Fanning, J.E.; Kramer, ]. Infant motor development and aspects of the home environment. Pediatr.
Phys. Ther. 2000, 12, 62—67. [CrossRef]

Saccani, R.; Valentini, N.; Pereira, K.; Miiller, A.; Gabbard, C. Associations of biological factors and affordances in the home with
infant motor development. Pediatr. Int. 2013, 55, 197-203. [CrossRef] [PubMed]

Haydari, A.; Askari, P.; Nezhad, M.Z. Relationship between affordances in the home environment and motor development in
children age 18-42 months. J. Soc. Sci. 2009, 5, 319-328. [CrossRef]

Mori, S.; Nakamoto, H.; Mizuochi, H.; Ikudome, S.; Gabbard, C. Influence of affordances in the home environment on motor
development of young children in Japan. Child. Dev. Res. 2013, 2013, 898406. [CrossRef]

Valadi, S.; Gabbard, C. The effect of affordances in the home environment on children’s fine- and gross motor skills. Early Child.
Dev. Care 2018, 190, 1225-1232. [CrossRef]

Hernandez, M.M.; Robins, R W.; Widaman, K.F.; Conger, R.D. School belonging, generational status, and socioeconomic effects
on mexican-origin children’s later academic competence and expectations. J. Res. Adolesc. 2016, 26, 241-256. [CrossRef] [PubMed]
Trawick-Smith, J.; Wolff, J.; Koschel, M.; Vallarelli, J. Effects of toys on the play quality of preschool children: Influence of gender,
ethnicity, and socioeconomic status. Early Child. Educ. J. 2015, 43, 249-256. [CrossRef]

Bradley, R.; Corwyn, R. Socioeconomic status and child development. Annu. Rev. Psychol. 2002, 53, 371-399. [CrossRef]

Lung, F-W,; Shu, B.-C.; Chiang, T.-L.; Lin, S.-J. Child: The development of children at 6, 18 and 36 months: A Taiwan birth cohort
pilot study. Child. Care. Health Dev. 2010, 37, 211-223. [CrossRef]

Miquelote, A.; Santos, D.; Cagola, P.; Montebelo, M.; Gabbard, C. Effect of the home environment on motor and cognitive behavior
of infants. Infant Behav. Dev. 2012, 35, 329-334. [CrossRef]

Halpern, R.; Barros, F,; Horta, B.; Victora, C. Desenvolvimento neuropsicomotor aos 12 meses de idade em uma coorte de base
populacional no Sul do Brasil: Diferenciais conforme peso ao nascer e. Cad. Satide Piiblica 1996, 12, 73-78. [CrossRef] [PubMed]

Altunsoz, I.; Goodway, J. SKIPing to motor competence: The influence of project successful kinesthetic instruction for preschoolers
on motor competence of disadvantaged preschoolers. Phys. Educ. Sport Pedagog. 2016, 21, 366-385. [CrossRef]

Bjerndal, C.T.; Ronglan, L.T.; Andersen, S.S. Talent development as an ecology of games: A case study of Norwegian handball.
Sport. Educ. Soc. 2017, 22, 864-877. [CrossRef]


http://doi.org/10.4025/jphyseduc.v30i1.3024
http://doi.org/10.5007/2175-8042.2020e73696
http://doi.org/10.18666/TPE-2015-V72-I5-6020
http://doi.org/10.1080/02640414.2018.1544535
http://doi.org/10.1007/s40279-018-0892-6
http://doi.org/10.1371/journal.pone.0176556
http://doi.org/10.1016/j.jshs.2019.01.005
http://doi.org/10.3389/fpsyg.2015.00964
http://doi.org/10.1080/17408989.2019.1688772
http://doi.org/10.1590/1809-2950/20017628012021
http://doi.org/10.1080/02640414.2021.1932290
http://doi.org/10.1016/j.jsams.2015.07.005
http://www.ncbi.nlm.nih.gov/pubmed/26205772
http://doi.org/10.1097/00001577-200012020-00003
http://doi.org/10.1111/ped.12042
http://www.ncbi.nlm.nih.gov/pubmed/23279095
http://doi.org/10.3844/jssp.2009.319.328
http://doi.org/10.1155/2013/898406
http://doi.org/10.1080/03004430.2018.1526791
http://doi.org/10.1111/jora.12188
http://www.ncbi.nlm.nih.gov/pubmed/27231419
http://doi.org/10.1007/s10643-014-0644-7
http://doi.org/10.1146/annurev.psych.53.100901.135233
http://doi.org/10.1111/j.1365-2214.2010.01163.x
http://doi.org/10.1016/j.infbeh.2012.02.002
http://doi.org/10.1590/S0102-311X1996000500011
http://www.ncbi.nlm.nih.gov/pubmed/10904372
http://doi.org/10.1080/17408989.2015.1017453
http://doi.org/10.1080/13573322.2015.1087398

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

