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Abstract: This study aimed (1) to identify profiles in children based on actual motor competence
(AMC), perceived motor competence (PMC), and organized sports participation (OSP), and (2) to
examine differences among these profiles in weight status as well as autonomous motivation towards
sports. Children’s (N = 206; 112 boys; Mage = 10.83 ± 0.92 years) AMC, PMC, OSP, weight status, and
autonomous motivation towards sports were measured using validated assessment tools. Cluster
analyses identified three profiles with completely convergent levels of AMC, PMC, and OSP and
three profiles with partially convergent levels. Children in the convergent profiles with average to
high levels of AMC, PMC, and OSP had the most optimal profile, as they combined a healthier weight
status with elevated levels of autonomous motivation, while the opposite was true for children with
low levels on all three cluster-variables. Partially convergent profiles showed that AMC and PMC
appear crucial for weight status, as profiles with relatively low levels of AMC and PMC had the
highest weight status, independent of their OSP levels. Overall, the findings highlight the importance
of promoting AMC, PMC, and OSP simultaneously to help children in achieving a healthy weight
status and being autonomously motivated towards OSP.

Keywords: youth; BMI; cluster analyses; motor development; actual motor competence; perceived
motor competence; aligned assessment tools; community sports; person-centered

1. Introduction

Actual motor competence (AMC), which can be defined as the degree of proficient
performance in various motor skills as well as its underlying mechanisms such as motor
control and coordination [1], is associated with a range of health-related outcomes including
a healthy weight status [2–4]. AMC is also considered important in developing an active
lifestyle [5,6] since previous research has established a positive relationship between AMC
and physical activity (PA) [7,8]. According to the conceptual model of Stodden and
colleagues [6], a mediator in this reciprocal AMC–PA relationship is perceived motor
competence (PMC), which refers to the self-perception of one’s AMC [9]. Both AMC
and PMC are considered to be consistent predictors of PA levels more generally [5,10],
and (organized) sports participation more specifically [11,12]. Likewise, PMC is found to
be an important intrapersonal protective factor against dropout from organized sports
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participation (OSP) [13], while persistent OSP during childhood and adolescence is found
to be a significant predictor of adult PA [14].

The positive relationship between AMC and PMC is extensively examined in the
literature [15]. However, the systematic review and meta-analysis of De Meester and
colleagues [15], which included data from 69 studies, showed that the strength of the
relationship between AMC and PMC in children and adolescents was only low to moderate.
In addition, most of the studies included in the meta-analysis only used a variable-centered
approach. In this approach, the association between AMC and PMC is judged based upon a
correlation between the two constructs at group level (i.e., the study sample and/or specific
subsamples). In doing so, a variable-centered approach does not provide insight into how
different AMC and PMC levels may be combined at the individual level [16]. Accordingly,
a person-centered approach is needed to examine whether children with similar AMC
levels may differ in the degree to which they perceive themselves as motor competent.
Indeed, previous studies that used a person-centered approach [16–19] revealed different
profiles of children, with some of them combining convergent levels of AMC and PMC
(i.e., low(er) levels of AMC and low(er) levels of PMC or high(er) levels of AMC and
high(er) levels of PMC), and others combining divergent levels of AMC and PMC (i.e.,
low(er) levels of AMC and high(er) levels of PMC, or vice versa). Yet, a limitation of prior
person-centered studies is that the attributes assessed with the AMC test batteries and
the PMC questionnaires are often not the same; hence, the measures of AMC and PMC
are not aligned. This leaves the question whether the discrepancy in these measures may
constitute one of the reasons for finding the divergent profiles.

While previous studies have shown that PA levels generally decrease in adoles-
cence [20,21], OSP appears to be more stable over time [14,22]. Moreover, OSP in early child-
hood significantly increases the likelihood of continuation of OSP throughout (middle and
late) childhood [23], which may promote lifelong positive pathways of health-promoting
behaviors. Given the fact that OSP during childhood and adolescence has a positive effect
on PA levels [11,24], this could be the way to counteract the typical decrease in PA in ado-
lescence [20,21,24]. However, previous studies have shown that not all children have access
to organized sports [25,26]. It is thus plausible that there is a group of children who do
not participate in organized sports, for instance because of lower economic resources [27].
Yet, some of those children might have high levels of AMC or PMC despite a lack of
OSP. In contrast, other children might be supported by their environment to participate in
organized sports without necessarily having high levels of AMC or PMC. Including OSP as
an additional cluster variable (next to AMC and PMC as fixed variables in earlier research)
can thus provide a deeper understanding of previously identified AMC and PMC profiles.
Hence, the first aim of the present study was to identify profiles in children based on AMC,
PMC, and OSP while using aligned motor competence assessment tools. To this end, we
examined how the three cluster variables interact, and whether convergent and divergent
profiles may be identified (i.e., aim 1).

The strength of the relationship between AMC, PMC, and OSP may also relate to
multiple intrapersonal characteristics, one of them being weight status, since all three
cluster variables are negatively correlated with a higher body mass index (BMI). Estevan
and colleagues [18] found that children with relatively high levels of physical capacity
(i.e., AMC and physical fitness) and PMC were more likely to be normal-weight compared
to those with relatively low levels of physical capacity and PMC. This is in line with
the assumption of a positive spiral of engagement in the conceptual model of Stodden
and colleagues [6], as well as previous research [3]. When it comes to the relationship
between OSP and weight status, the evidence is rather inconclusive. While several studies
established that OSP did not affect children’s weight status [11,28,29], another study
suggested that OSP reduced the risk of childhood obesity regardless of the type of activity
performed [30]. A person-centered approach with AMC–PMC–OSP-based profiles might
unravel this ambiguity and provide new insights. Specifically, the latter approach allows
one to investigate whether a higher level of one (or two) of these three cluster variables
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is already helpful in achieving a healthier weight status, regardless of the level of the
third variable. Another intrapersonal characteristic of interest is autonomous motivation—
the most optimal form of motivation—which involves the regulation of behavior with
the experiences of volition, psychological freedom, and reflective self-endorsement [31].
Autonomous motivation for PA is associated with a variety of physical and mental health
outcomes (i.e., effective performance, psychological well-being, healthy development) [32].
Children who are autonomously motivated participate in PA and sports because they enjoy
doing so or because they understand and endorse the personal relevance of participation
(e.g., the health benefits [32]). Moreover, AMC and PMC both are underlying mechanisms
of autonomous motivation towards PA, including sports [16,33]. Children with relatively
low levels of PMC were less autonomously motivated towards sports than their peers with
higher levels of PMC, irrespective of their AMC level [16]. In addition, De Meester and
colleagues [33] found that adolescents with relatively high levels of AMC and PMC were
more autonomously motivated towards physical education than those with relatively high
levels of AMC but low levels of PMC and those with relatively low levels of both. However,
children with relatively low levels of AMC and high levels of PMC showed similar levels
of autonomous motivation as their peers with high levels of both constructs. These studies
thus suggest that higher levels of PMC could compensate for lower levels of AMC in terms
of autonomous motivation towards sports [16] or physical education [33]. In addition, the
study of De Meester and colleagues [33] revealed that students with relatively low levels of
AMC and PMC were less autonomously motivated and were also less involved in OSP than
their peers with higher levels of AMC and/or PMC. Taking into account these findings,
identifying profiles based on AMC-PMC-OSP might reveal a group of children showing
low levels of AMC, but high levels of PMC and OSP, who are indeed autonomously
motivated towards sports. It seems, then, that understanding whether and how various
profiles based on AMC–PMC–OSP differently relate to autonomous motivation for sports
can help us in further promoting engagement in PA and sports in order to stimulate a
healthy development. Therefore, the second aim of the current study was to compare the
AMC–PMC–OSP profiles in terms of weight status and autonomous motivation towards
OSP (i.e., aim 2). Based on studies using the person-centered approach [16,18,19], it was
hypothesized that children with relatively high levels of AMC, PMC, and OSP would
have a healthier weight status [18] and a higher autonomous motivation towards OSP [16]
when compared to children with relatively low levels of AMC, PMC, and OSP. It was also
hypothesized that children with relatively high levels of PMC and OSP, but low levels of
AMC, would be more autonomously motivated towards sports compared to children with
the opposite profile (i.e., low levels of PMC and OSP, but high levels of AMC) [16,33,34].

2. Materials and Methods
2.1. Participants and Procedure

A sample of 206 children (112 boys) with a mean age of 10.83 years (SD = 0.92, range
9.07–12.95 years) agreed to participate in the current cross-sectional study. Data collection
took place during weekends and school breaks (between August 2018 and February 2019)
and took approximately two hours per participant. Each session consisted of completing
anthropometric measurements, an AMC test battery, and a questionnaire assessing PMC
as well as weekly participation time in organized sports (see below for details), and
autonomous motivation towards organized sports. Test administration was conducted
by experienced examiners conducting the assessments using standardized instructions in
accordance with the AMC test manual [35]. Participants wore light sports clothing and were
barefooted to ensure uniformity of test conditions. When completing the questionnaire,
participants had the opportunity to ask for clarification whenever necessary. In addition,
a visual demonstration was given to illustrate the PMC items to the children. Written
informed consent to participate in the current study was provided for each child by their
parent(s) or legal guardian. The study protocol was approved by the Ethics Committee of
Ghent University Hospital.
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2.2. Measurements
2.2.1. Actual Motor Competence

The Körperkoordinationstest für Kinder (KTK) [35,36] was used to evaluate children’s
AMC level. It is a standardized, normative, product-oriented test battery to assess AMC
in terms of gross motor coordination in 5- to 15-year-old children with typical or atypical
motor development. The KTK is a highly reliable instrument with excellent test–retest relia-
bility for the total raw score (r = 0.97), and very good inter- and intra-rater reliability for the
subtest raw scores (r values > 0.85 and ranging between 0.80 and 0.96, respectively) [35,36].
In addition, it also a valid instrument, showing moderately strong correlations with other
standardized AMC assessment tools [23,37–39]. The KTK test battery includes four subtests
(i.e., walking backwards, moving sideways, jumping sideways, and hopping for height),
and takes approximately 20 min per participant to complete. The raw scores of each subtest
are converted into standardized scores adjusted for age (all subtests) and sex (walking
backwards, jumping sideways, and hopping for height). These standardized scores are then
summed to compute an overall motor quotient (MQ), using the KTK manual’s normative
tables based on the performance of the reference sample [35].

2.2.2. Perceived Motor Competence

An adapted version of the Physical Self-Confidence Scale (PSCS) [40] was used to
assess children’s PMC. The original PSCS contains 15 items for which participants rate
their perceived self-confidence in performing specific motor skills on a 10-point Likert
scale, ranging from “being not confident at all” (=1) to “being very confident” (=10). These
items are aligned with the locomotor and object control skills assessed in the Test of Gross
Motor Development-2 (TGMD-2) [41,42] and the balance skills assessed in the Victorian
Fundamental Movement Skills Test [43]. The PSCS’s test–retest reliability is considered
excellent with an overall intra class correlation of 0.92 [40]. Content validity and concurrent
validity are also good, with the scale achieving a correlation coefficient of 0.72 with the
Physical Self-Perception Profile [40,44]. Following expert advice, and since the aim was
to measure perceived competence rather than self-confidence, the question stem of the
items was altered from “how confident are you at performing” to “how well can you
perform” [45]. For the purpose of the present study, four items were added to this PSCS
questionnaire, in alignment with the four KTK subtests (i.e., “How well can you perform
walking backwards on a balance beam?”, “How well can you perform moving sideways as fast
as possible with the aid of two wooden boards?”, “How well can you perform jumping sideways
over a slat as fast as possible?”, “How well can you perform hopping for height on one leg over an
increasing number of foam squares?”). For the current study, the participant’s PMC subscore
(ranging from 1 to 10) was determined by calculating the average score of the four items
that were aligned with the four KTK subtests. To estimate the reliability of these four
additional items, a test–retest procedure was performed. To this end, 64 children between
9 and 11 years of age completed these questions twice in similar conditions, with a 19-day
interval, showing a moderate degree of reliability with an ICC of 0.78 and a 95% confidence
interval ranging from 0.66 to 0.86 (F (60,60) = 8.181, p < 0.001). Convergent validity was
established through a significant positive relationship between the PMC subscore based
on the original 15 PSCS items and the PMC subscore based on the four KTK items, using
Pearson’s correlation (r = 0.63, p < 0.001).

2.2.3. Organized Sports Participation

General information about children’s participation in organized sports was obtained
using sections of the Flemish Physical Activity Questionnaire (FPAQ) [46], which has
shown to be a reliable instrument (test–retest reliability coefficients ranging from 0.69 to
0.93) to assess different dimensions of habitual PA.
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2.2.4. Weight Status

Participants’ body height was measured using a portable stadiometer with an accuracy
of 0.1 cm (Harpenden, Holtain Ltd., Crymych, UK), and their body weight was determined
by means of a digital scale with an accuracy of 0.1 kg (Seca, Model 770, Hamburg, Germany).
These measures were combined to compute children’s BMI (kg/m2). Next, reference
population-based BMI z-scores (zBMI) were computed based on the Flemish growth curves
to obtain a relative measure of adiposity adjusted for sex and age [47], which was used as
an estimate of children’s weight status.

2.2.5. Autonomous Motivation for Sports

Children’s autonomous motivation towards sports was assessed using an adapted (i.e.,
age-appropriate) version of the Behavioral Regulation in Exercise Questionnaire (BREQ),
containing 12 items, which was validated in previous research in a sample of children with
a similar age range as our sample [48]. For the purpose of the present study, only the six
items regarding autonomous motivation were measured. Each of these six items starts
with the stem “I participate in organized sports because . . . ”. The items relate to identified
regulation (e.g., “I participate in organized sports because it is important for me to participate
in organized sports”, 3 items), and intrinsic regulation (e.g., “I participate in organized sports
because participating in organized sports is fun”, 3 items). Participants responded to each of
the items via a 5-point Likert scale, ranging from “not at all true for me” (= 1) to “very true
for me” (= 5). Each participant’s autonomous motivation subscore (also ranging from 1
to 5) was determined by calculating the average score of both the identified regulation
(3 items) and intrinsic regulation (3 items) subscales of the adapted BREQ.

2.3. Statistical Analysis

All statistical analyses were performed using IBM SPSS statistics version 26 (IBM
Corporation. Armonk. NY. USA) with p-values below 0.05 being considered as statistically
significant.

As a preliminary step, the relationship between all study variables (i.e., both cluster
and outcome variables) was examined by means of Spearman’s rank correlation coefficients.
Correlation coefficients were interpreted as negligible: <0.30, low: 0.30–0.50, moderate:
0.50–0.70, high: 0.70–0.90, or very high: 0.90–1.00 [49].

Cluster analyses were conducted based on the participating children’s AMC, PMC,
and OSP scores to examine whether different profiles could be identified based on these
three cluster variables (i.e., aim 1). After standardizing the scores of AMC, PMC, and OSP
(i.e., conversion into sample-based z-scores), six univariate outliers were removed (i.e.,
with an absolute z-score of more than three). Using the Mahalanobis distance measure, one
additional multivariate outlier had to be removed, resulting in a final sample of 199 children.
Next, a two-step procedure of hierarchical and non-hierarchical clustering methods was
applied on AMC, PMC, and OSP z-scores [50], and Ward’s hierarchical clustering method
was conducted to combine clusters based on similarity of squared Euclidean distance [49].
This analysis resulted in a three, four-, five-, and six-cluster solution. If the explained
variance within a cluster solution was less than 50% for AMC, PMC, and/or OSP, the
cluster solution was eliminated from the following step [51]. As a result, the three- and
four-cluster solutions were eliminated (based on an explained variance for OSP of 48.8%
and 30.2%, respectively). Cluster centers were then used as non-random initial cluster
centers in an iterative, non-hierarchical k-means clustering procedure [52]. After that,
a double-split cross-validation procedure was conducted to explore the stability of the
cluster solutions by randomly splitting the dataset into halves and applying the two-step
procedure of Ward and k-means in each subsample [53]. The children in the first half were
again clustered based on their Euclidean distances to the cluster center of the other half.
The new and original clusters were compared for agreement by means of Cohen’s kappa. A
Cohen’s kappa of >0.60, indicating good agreement of the averaged two resulting kappa’s,
was considered as acceptable [52]. The six-cluster solution had a higher kappa value (0.742)
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than the five-cluster solution (0.404). Therefore, only the six-cluster solution was used for
further interpretation, which explained 71.4%, 61%, and 63.6% of the variance in AMC,
PMC, and OSP, respectively.

A Chi-square test was subsequently conducted to explore whether the sex distribution
in the clusters matched the sex distribution in the total sample, and independent-samples
t-tests were conducted to examine whether boys and girls significantly differed from each
other in terms of the outcome variables (i.e., weight status and autonomous motivation
towards sports). Furthermore, a one-way ANOVA was conducted to analyze potential
age-related differences in the cluster and outcome variables.

To investigate differences in weight status (i.e., zBMI) and autonomous motivation
towards sports among the six clusters (i.e., aim 2), a one-way MANOVA was conducted.
Bonferroni adjusted post hoc analyses were used to detect significant subgroup (i.e., Profile)
differences.

3. Results
3.1. Descriptives and Correlations

Table 1 presents the means and standard deviations of both the cluster and outcome
variables, as well as the correlation coefficients among these variables.

Table 1. Means and standard deviations of the cluster (i.e., 1-3) and outcome (i.e., 4-5) variables (N = 199, 109 boys) and
correlations among variables.

Mean SD Min Max 1 2 3 4

Cluster Variables
1 AMC (MQ) 107.32 14.44 60 138
2 PMC (scale 1–10) 7.32 1.44 1 10 0.502 **
3 OSP (hours/week) 2.52 1.24 0 6.25 0.308 ** 0.137

Outcome Variables
4 BMI z-score −0.14 0.95 −2.29 2.52 −0.292 ** -0.197 * 0.057

5
Autonomous
motivation
(scale 1–5)

4.31 0.73 1 5 0.302 ** 0.333 ** 0.405 ** −0.079

AMC: actual motor competence; MQ: motor quotient; PMC: perceived motor competence; OSP: organized sports participation; BMI: body
mass index; SD: standard deviation; Min: minimum; Max: maximum ** p < 0.001; * p < 0.01.

3.2. Identifying Profiles

Cluster analyses revealed six different profiles, which are shown in Figure 1. These
identified profiles were labelled based on relative (i.e., compared to the study sample)
levels of AMC (high–average–low), PMC (high–average–low), and OSP (high–average–
low), respectively. A cluster variable (i.e., AMC, PMC, OSP) was labelled as high when the
z-score was above +0.50, as average when the z-score was equal to or between −0.50 and
+0.50, and as low when the z-score was below −0.50.

Six profiles were identified, of which three profiles had completely convergent levels
of AMC, PMC, and OSP (i.e., “low-low-low”, “average-average-average”, “high-high-
high”), representing 52.2% (n = 104) of the total sample. Furthermore, three profiles with
partially convergent levels of AMC, PMC, and OSP were found (i.e., “low-low-high”,
“average-low-low”, “high-high-low”), representing 47.8% (n = 95) of the study sample.
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Figure 1. Identification of six profiles based on sample-based z-scores for actual motor competence (AMC), perceived motor
competence (PMC), and organized sports participation (OSP) (L: low, A: average, H: high).

Table 2 represents the means and standard deviations of the three cluster variables
(i.e., AMC, PMC, and OSP) as well as both outcome variables (i.e., weight status (zBMI)
and autonomous motivation) for each of the six identified profiles. Profile 1 (L–L–L; n = 20;
40.0% boys) consisted of children who had relatively low levels of AMC, PMC, and OSP
when compared to children belonging to the other profiles. Profile 2 (A–A–A; n = 43;
69.7% boys) was characterized by children who displayed relatively average levels of AMC,
PMC, and OSP when compared to children belonging to the other profiles. Children in
Profile 3 (H–H–H; n = 41; 58.5% boys) showed relatively high levels of AMC, PMC, and
OSP when compared to children belonging to the other profiles. A minority of children
(i.e., Profile 4; L–L–H; n = 17; 58.8% boys) was characterized by children who had relatively
low levels of AMC and PMC but relatively high levels of OSP when compared to children
belonging to the other profiles. Children in Profile 5 (A–L–L; n = 32; 56.2% boys) displayed a
relatively average level of AMC and relatively low levels of PMC and OSP when compared
to children belonging to the other profiles. Finally, Profile 6 (H–H–L; n = 46; 41.3% boys)
consisted of children who showed relatively high levels of AMC and PMC but a low level
of OSP when compared to children belonging to the other profiles. The three groups
of children with relatively average or high levels of both AMC and PMC (i.e., Profile 2,
Profile 3, and Profile 6) were the three biggest groups, together accounting for 65.3% of the
total sample, while the group of children with relatively low levels of AMC and PMC and
high levels of OSP was the smallest group, accounting for only 8.5% of the total sample.
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Table 2. Identified profiles: Means and standard deviations of the cluster variables (AMC, PMC, OSP) and outcome variables
(BMI, autonomous motivation) for the six profiles (N = 199).

Profile 1
L-L-L

Profile 2:
A-A-A

Profile 3
H-H-H

Profile 4
L-L-H

Profile 5
A-L-L

Profile 6
H-H-L

n = 20
8 Boys

n = 43
30 Boys

n = 41
24 Boys

n = 17
10 Boys

n = 32
18 Boys

n = 46
19 Boys

Cluster variables (z-scores)
Actual motor competence −1.63 ± 0.56 a −0.26 ± 0.49 c 0.93 ± 0.42 f −0.73 ± 0.61 b 0.09 ± 0.39 d 0.55 ± 0.46 e

Perceived motor competence −0.93 ± 0.61 b 0.23 ± 0.42 c 0.51 ± 0.66 c −1.67 ± 0.52 a −0.68 ± 0.66 b 0.91 ± 0.41 d

Organized sports participation −0.96 ± 0.63 a 0.23 ± 0.44 c 1.06 ±0.58 d 0.61 ± 0.68 c,d −0.93 ± 0.48 a −0.51 ± 0.49 b

Cluster variables (raw scores)
Actual motor competence 80.10 ± 0.91 a 102.26 ±7.92 c 121.59 ± 6.80 f 94.71 ± 9.81 b 107.94 ± 6.29 d 115.39 ± 7.45 e

Perceived motor competence 5.91 ± 0.91 b 7.64 ± 0.76 c 8.04 ± 0.98 c 4.81 ± 0.77 a 6.28 ± 0.97 b 8.64 ± 0.62 d

Organized sports participation 1.29 ± 0.86 a 2.90 ± 0.60 c 4.02 ± 0.79 d 3.41 ± 0.91 c,d 1.31 ± 0.65 a 1.90 ± 0.66 b

Outcome variables
Body mass index (BMI)
z-score 0.50 ± 1.25 b,c 0.02 ± 0.89 a,b,c −0.39 ± 0.66 a 0.57 ± 1.17 c −0.45 ± 0.79 a −0.39 ± 0.82 a

Autonomous motivation for
sports 3.72 ± 0.82 a 4.56 ± 0.44 c,d,e 4.70 ± 0.38 e 4.13 ± 0.70 a,b 3.99 ± 0.72 a,b 4.27 ± 0.87 b,c

L: low; A: average; H: high; a,b,c,d,e,f: A cluster mean is significantly different (p < 0.05) from another mean if they have different superscripts.
Differences between the six profiles were tested by Bonferroni adjusted post hoc analyses.

3.3. Differences in Weight Status and Autonomous Motivation among Profiles

Preliminary analyses were conducted to check for sex and age-related differences
among clusters and outcome variables. A Chi-square test showed a similar sex distribu-
tion among each of the six identified profiles (χ2 (5) = 9.408, p = 0.094, ΦCramer = 0.217).
Regarding age, a one-way ANOVA indicated a significant age-effect (F = 2.677, p = 0.023,
η2 = 0.065). However, Bonferroni post hoc tests only revealed a significant, almost negligi-
ble, difference in age (p = 0.049) between the younger children in Profile 5 (i.e., “average–
low–low”, mean age = 10.51 years) and the slightly older children in Profile 3 (i.e., “high–
high–high”, mean age = 11.15 years). With respect to the outcome variables, independent-
sample t-tests revealed no significant differences between boys and girls in weight sta-
tus (t (197) = –0.138, p = 0.890, r = 0.098) and autonomous motivation towards sports
(t (197) = –0.203, p = 0.840, r = 0.014) in the total sample. In addition, weight status (F = 2298;
p = 0.079; partial η2 = 0.034) and autonomous motivation towards sports (F = 1.357;
p = 0.257, partial η2 = 0.020) did not differ between age groups (i.e., 9–9.99, 10–10.99,
11–11.99, 12–12.99 years). Therefore, both sex and age were not taken into consideration in
the subsequent analyses.

The one-way MANOVA showed significant differences among the identified profiles
for weight status (F = 6.744, p < 0.001) and autonomous motivation (F = 9.063, p < 0.001).
With respect to weight status (i.e., zBMI), children in the “high–high–high” profile (i.e.,
Profile 3), children in the “average–low–low” profile (i.e., Profile 5), and children in the
“high–high–low” profile (i.e., Profile 6) demonstrated a significantly lower zBMI than
children in the “low–low–low” profile (i.e., Profile 1) and children in the “low–low–high”
profile (i.e., Profile 4). No other differences in weight status between the previously
mentioned profiles were established, and no significant zBMI differences were found
between children in the “average–average–average” profile (i.e., Profile 2), and any of
the other profiles. Autonomous motivation towards organized sports was significantly
higher in the “high–high–high” profile (i.e., Profile 3) when compared to the other profiles,
with the exception of the children in the “average–average–average” profile (i.e., Profile 2).
Children in the “low–low–low” profile (i.e., Profile 1), the “low–low–high” profile (i.e.,
Profile 4), and the “average–low–low” profile (i.e., Profile 5) scored significantly lower on
autonomous motivation when compared to children in the “average–average–average”
profile (i.e., Profile 2) and children in the “high–high–high” profile (i.e., Profile 3).



Children 2021, 8, 156 9 of 14

4. Discussion

The present study used a person-centered approach to identify various profiles based
on children’s AMC, PMC, and OSP (i.e., aim 1). In addition, it was examined how children
in the various AMC–PMC–OSP-based profiles may differ from each other in terms of
weight status (i.e., zBMI) and autonomous motivation towards sports (i.e., aim 2). We
addressed these aims in a study sample with AMC levels that were slightly above average
(i.e., MQ of 107 versus the reference value of 100) and PMC levels that were comparable to
the PMC levels in an older sample [40]. When it comes to OSP, our study sample showed
higher levels when compared to the reported OSP levels in a previous study in the same
age category [54]. In terms of outcome variables (i.e., weight status and autonomous
motivation), our study sample was comparable with other studies conducted in children
within the same age range [16,54].

4.1. AIM 1. Identifying Profiles Based on Children’s AMC, PMC, and OSP

The cluster analyses revealed three profiles with completely convergent levels of AMC,
PMC, and OSP (i.e., “low–low–low”, “average–average–average”, “high–high–high”), and
three profiles with partially convergent levels thereof (“low–low–high”, “average–low–
low”, “high–high–low”). When only considering AMC and PMC in the current sample, 5
out of 6 profiles (83.9% children of the total sample) had convergent levels of AMC and
PMC, and only one profile (i.e., Profile 5) had divergent levels of AMC and PMC. In that
respect, our findings differ from prior studies which revealed three [19] or four [16,33]
motor competence based profiles: one profile with relatively low levels of both AMC and
PMC (i.e., “low–low”), one profile with relatively high scores of both constructs (i.e., “high–
high”), one profile combining relatively low levels of AMC with relatively high levels of
PMC (i.e., “low–high”), and one profile combining relatively high levels of AMC with
relatively low levels of PMC (i.e., “high–low”). Interestingly, we did not clearly identify a
“low–high” or “high–low” profile. However, Profile 2 (“average–average–average”) and
Profile 5 (“average–low–low”) would have been considered as divergent profiles if we
would have used the cut-off points of the previous studies (i.e., low (i.e., below average) or
high (i.e., above average)) based on AMC and PMC [16,19,33]. Another explanation for the
majority of children having convergent AMC and PMC levels in the current study may be
that we used an aligned (i.e., with the AMC test battery) product-oriented measure of PMC.
The four KTK-related items in the PMC questionnaire were directly aligned with the test
items of the AMC assessment tool (i.e., KTK), which may explain why we found a relatively
stronger relationship between AMC and PMC in this study when compared to previous
studies focusing on middle childhood [15]. Not only the alignment, but also the nature of
the assessment tools, which were both product-oriented, may have resulted in a stronger
relationship between AMC and PMC. It is possible that children have less difficulties
with feeding product-oriented information back to themselves (e.g., “How many steps did
I walk backwards on the balance beam?”) when compared to process-oriented information
(e.g., “Did I extend my arm while reaching for the ball as it arrives?”) [55]. Children may also
have used the product-oriented feedback to provide additional relevant information about
their self-perceived level of skill in comparison to process-oriented feedback [55], resulting
in a stronger correlation between the aligned AMC and PMC in the current study when
compared to earlier research also using a person-centered approach [16,18,19,56].

The addition of OSP as a third cluster variable yielded some additional and interesting
insights that warrant further discussion. First, there appeared to be a small group of
children (i.e., Profile 4) with relatively low levels of AMC and PMC but relatively high
levels of OSP (i.e., “low–low–high”). This may indicate that having low levels of AMC and
PMC does not necessarily prevent children from taking part in organized sports, which is
in contrast with previous literature [5,10,33]. On the other hand, the expected positive effect
in the other direction, with more OSP being associated with higher levels of AMC [57] and
PMC [58] also seems to be absent in Profile 4. One explanation may be that children in this
“low–low–high” profile are supported by their environment to participate in organized
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sports without necessarily having high levels of AMC or PMC. There was also a group
of children, constituting of 23.1% of the sample (i.e., Profile 6), who had relatively high
AMC and PMC levels but did not frequently participate in OSP (i.e., “high–high–low”).
A possible explanation for the (unexpected) low levels of OSP, which is in contrast to
their high levels of AMC and PMC, may be that these children are physically active (e.g.,
active free play, active transport) and even participate in unorganized sports (i.e., running,
swimming, etc.), but not necessarily in sports in an organized setting. Altogether, these
findings demonstrate the added value of a person-centered approach and including OSP
as an additional third cluster variable. Previous research has shown that several factors
play a role in OSP (e.g., gender, socio-economic status, social support from parents and
friends, and economic resources) [26,59]. Moreover, psychosocial barriers and facilitators
in OSP might explain the differences in the divergent profiles. Therefore, further research
exploring psychosocial factors such as socio-economic status and parental support as well
as enjoyment, and the relationship of each of these factors with OSP (and by extension
AMC and PMC), could be helpful to further unravel the identified profiles.

4.2. AIM 2. Examining Differences in Weight Status and Autonomous Motivation According to
AMC–PMC–OSP Profiles

First, taken together all findings, the children with average to high levels on all three
variables (i.e., Profile 2 and 3) displayed the most optimal profile, as they had both low
levels of zBMI (representing a healthier weight status) as well as high levels of autonomous
motivation towards sports, while the opposite was true for children with low levels of all
three variables (i.e., Profile 1). These findings align with previous studies revealing that
children with relatively low levels of AMC and PMC were more likely to have a higher
BMI (representing a less healthy weight status) compared to those with relatively high
levels of AMC and PMC [18,19], and with evidence that suggests that low levels of AMC
and PMC is the least optimal combination in terms of autonomous motivation [16,33].

Some interesting patterns further emerge when considering the divergent profiles. In
terms of weight status, the two profiles with the lowest levels of AMC and PMC (i.e., Profile
1 and 4) revealed the highest zBMI, independent of whether they had low (i.e., Profile 1) or
high (i.e., Profile 4) OSP levels. Our findings thus show that being involved in OSP does not
necessarily compensate for low levels of AMC and PMC in terms of a healthy weight status.
In fact, our study seems to indicate that more desirable levels of zBMI are associated with
average (i.e., Profile 2) or high (i.e., Profile 3 and 6) levels of both AMC and PMC, further
stressing the importance of promoting both AMC and PMC for a healthy weight status.
In terms of autonomous motivation, findings clearly point towards the importance of
promoting average to high levels of AMC, PMC, and OSP simultaneously. While previous
research revealed that relatively high levels of PMC can compensate for relatively low
levels of AMC in children [16] as well as in adolescents [33,60], this hypothesis could not
be tested in the current study as we did not identify a group of children with relatively
low AMC levels and relatively high PMC levels. However, a closer look at the profiles
reveals that at least some children in Profile 2 (“average–average–average”) may have
low(er) levels of AMC and high(er) levels of PMC, while having an average level of OSP.
Finally, it was surprising to note that the group with average levels of AMC and low levels
of PMC and OSP (i.e., Profile 5), which would be considered a less optimal profile, still had
relatively low levels of zBMI. Yet, the latter group displayed lower levels of autonomous
motivation. Thus, they were less likely to value and enjoy OSP, hereby displaying a mixed
pattern of outcomes, which is in line with the findings of Estevan et al. [60].

4.3. Strengths and Limitations, and Recommendations for Future Research

A major strength of the present study is the use of a person-centered approach, which
enabled a deeper understanding of how AMC, PMC, and OSP are combined within 9- to
13-year-old children, and in turn relate to their weight status and autonomous motivation
towards sports. As stated by Cairney et al. [61], incorporating other domains than AMC
and PMC in the person-centered approach allows one to more profoundly examine the
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interrelationship among different health-related outcomes. Another strength is the use
of aligned assessment instruments for the measurement of AMC and PMC. Using such
measures that capture constructs in a similar way can help us to gain more insight into how
children’s perceptions of motor competence correspond to their AMC. In future studies,
combinations of aligned and product- and process-oriented measures of PMC could be
incorporated to examine how profiles and findings may differ depending on the type of
measurement being used. Despite the strengths of this study, it must be taken into account
that this study has a cross-sectional design. Therefore, the results do not provide any
causal evidence regarding significant relationships that were found among study variables.
Longitudinal and experimental studies should be conducted to gain more insight in the
direction of these relationships. Furthermore, differences among the six identified profiles
could have been less pronounced as group sizes were not equal, ranging from 17 to 46
participants per profile, but since the study sample was sufficiently large to perform cluster
analyses [53], results are to be considered legitimate. However, further research with a
larger sample is recommended to support the identified cluster-profiles of the current
study. Another limitation of this study is that only one specific type of PA (i.e., OSP)
was included as a measurement of PA. Future research would benefit from also including
measurements of other types of PA, such as participation in unorganized sports, active
transport, and school-based PA. In addition, using the KTK as AMC test battery does not
provide a comprehensive picture for motor competence, since it mainly measures stability
and locomotion [62]. Finally, this study can set the stage for examining psychosocial
and environment antecedents of children’s profiles to examine which factors (e.g., socio-
economic status, parental support) explain why children belong to a certain profile.

5. Conclusions

The present study identified three completely convergent and three partially conver-
gent AMC–PMC–OSP-based profiles in 9- to 13-year-old children. Results revealed that
children with average to high levels on all three variables displayed the most optimal
health-related profile as they had (on average) a healthier weight status as well as higher
levels of autonomous motivation, while the opposite was true for children with low levels
of all three variables. Our findings further showed that being involved in OSP does not
necessarily compensate for low levels of AMC and PMC in terms of a healthy weight status.
The results of the present study also highlight the importance of targeting and monitoring
AMC and PMC in physical education and sports settings to help children in achieving a
healthy weight status. These endeavors might result in a healthier weight status and higher
levels of autonomous motivation towards sports, both essential aspects of a healthy and
active lifestyle.

Author Contributions: Conceptualization, E.C., A.D.M., M.L., and E.D.; methodology, E.C. and
A.D.M.; formal analysis, E.C.; writing—original draft preparation, E.C. and A.D.M.; writing—
review and editing, E.C., A.D.M., F.J.A.D., K.D.M., L.H., F.B., M.L., and E.D.; visualization, E.C.
and A.D.M.; supervision, M.L. and E.D. All authors have read and agreed to the published version of
the manuscript.

Funding: This research was funded by the Flemish Government, with a focus on motor development
as part of the Policy Research Centre on Sport 2017–2022 under Grant (B/15142/04 OP sport).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the local ethics committee of Ghent University Hospital
(EC/2018/0753; date of approval: 1 August 2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are openly available in Open Science
Framework at https://osf.io/ry9sc/?view_only=3771b77bb46b490eab2c9d82c56007a9 (accessed on
18 February 2021).

https://osf.io/ry9sc/?view_only=3771b77bb46b490eab2c9d82c56007a9


Children 2021, 8, 156 12 of 14

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. Utesch, T.; Bardid, F. Motor Competence. In Encyclopedia of Exercise Medicine in Health and Disease; Hackfort, D., Schinke, R.,

Strauss, B., Eds.; Elsevier: Amsterdam, The Netherlands, 2019; p. 595. [CrossRef]
2. Cattuzzo, M.T.; dos Santos Henrique, R.; Ré, A.H.N.; de Oliveira, I.S.; Melo, B.M.; de Sousa Moura, M.; de Araújo, R.C.; Stodden,

D. Motor Competence and Health Related Physical Fitness in Youth: A Systematic Review. J. Sci. Med. Sport 2016, 19, 123–129.
[CrossRef] [PubMed]

3. Barnett, L.M.; Lai, S.K.; Veldman, S.L.C.; Hardy, L.L.; Cliff, D.P.; Morgan, P.J.; Zask, A.; Lubans, D.R.; Shultz, S.P.;
Ridgers, N.D.; et al. Correlates of Gross Motor Competence in Children and Adolescents: A Systematic Review and Meta-Analysis.
Sports Med. 2016, 46, 1663–1688. [CrossRef] [PubMed]

4. Lima, R.A.; Pfeiffer, K.A.; Bugge, A.; Møller, N.C.; Andersen, L.B.; Stodden, D.F. Motor Competence and Cardiorespiratory
Fitness Have Greater Influence on Body Fatness than Physical Activity across Time. Scand. J. Med. Sci. Sports 2017, 27, 1638–1647.
[CrossRef] [PubMed]

5. Robinson, L.E.; Stodden, D.F.; Barnett, L.M.; Lopes, V.P.; Logan, S.W.; 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]

6. Stodden, D.; Goodway, J.D.; Langendorfer, S.; Roberton, M.A.; Rudisill, M. A Developmental Perspective on the Role of Motor
Skill Competence in Physical Activity: An Emergent Relationship. Quest 2008, 60, 290–306. [CrossRef]

7. Logan, S.W.; Webster, E.K.; Getchell, N.; Pfeiffer, K.A.; Robinson, L.E. Relationship Between Fundamental Motor Skill Competence
and Physical Activity During Childhood and Adolescence: A Systematic Review. Kinesiol. Rev. 2015, 4, 416–426. [CrossRef]

8. Hulteen, R.M.; Morgan, P.J.; 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]

9. Harter, S. The Construction of the Self: A Developmental Perspective; Guilford Press: New York, NY, USA, 1999.
10. Babic, M.J.; Morgan, P.J.; Plotnikoff, R.C.; Lonsdale, C.; White, R.L.; Lubans, D.R. Physical Activity and Physical Self-Concept in

Youth: Systematic Review and Meta-Analysis. Sports Med. 2014, 44, 1589–1601. [CrossRef] [PubMed]
11. Marques, A.; Ekelund, U.; Sardinha, L.B. Associations between Organized Sports Participation and Objectively Measured Physical

Activity, Sedentary Time and Weight Status in Youth. J. Sci. Med. Sport 2016, 19, 154–157. [CrossRef]
12. De Meester, A.; Aelterman, N.; Cardon, G.; De Bourdeaudhuij, I.; Haerens, L. Extracurricular School-Based Sports as a Motivating

Vehicle for Sports Participation in Youth: A Cross-Sectional Study. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 1–15. [CrossRef]
13. Crane, J.; Temple, V. A Systematic Review of Dropout from Organized Sport among Children and Youth. Eur. Phys. Educ. Rev.

2015, 21, 114–131. [CrossRef]
14. Telama, R.; Yang, X.; Hirvensalo, M.; Raitakari, O. Participation in Organized Youth Sport as a Predictor of Adult Physical

Activity: A 21-Year Longitudinal Study. Pediatr. Exerc. Sci. 2006, 18, 76–88. [CrossRef]
15. De Meester, A.; Barnett, L.M.; Brian, A.; Bowe, S.J.; Jiménez-Díaz, J.; Van Duyse, F.; Irwin, J.M.; Stodden, D.F.; D’Hondt, E.;

Lenoir, M.; et al. The Relationship Between Actual and Perceived Motor Competence in Children, Adolescents and Young Adults:
A Systematic Review and Meta-Analysis. Sports Med. 2020, 50, 2001–2049. [CrossRef]

16. Bardid, F.; De Meester, A.; Tallir, I.; Cardon, G.; Lenoir, M.; Haerens, L. Configurations of Actual and Perceived Motor Competence
among Children: Associations with Motivation for Sports and Global Self-Worth. Hum. Mov. Sci. 2016, 50, 1–9. [CrossRef]

17. Weiss, M.R.; Amorose, A.J. Children’s Self-Perceptions in the Physical Domain: Between-and within-Age Variability in Level,
Accuracy, and Sources of Perceived Competence. J. Sport Exerc. Psychol. 2005, 27, 226–244. [CrossRef]

18. Estevan, I.; García-Massó, X.; Molina García, J.; Barnett, L.M. Identifying Profiles of Children at Risk of Being Less Physically
Active: An Exploratory Study Using a Self-Organised Map Approach for Motor Competence. J. Sports Sci. 2019, 37, 1356–1364.
[CrossRef]

19. De Meester, A.; Stodden, D.; Brian, A.; True, L.; Cardon, G.; Tallir, I.; Haerens, L. Associations among Elementary School
Children’s Actual Motor Competence, Perceived Motor Competence, Physical Activity and BMI: A Cross-Sectional Study. PLoS
ONE 2016, 11, e0164600. [CrossRef]

20. Kalman, M.; Inchley, J.; Sigmundova, D.; Iannotti, R.J.; Tynjälä, J.A.; Hamrik, Z.; Haug, E.; Bucksch, J. Secular Trends in Moderate-
to-Vigorous Physical Activity in 32 Countries from 2002 to 2010: A Cross-National Perspective. Eur. J. Public Health 2015, 25, 37–40.
[CrossRef]

21. Knuth, A.G.; Hallal, P.C. Temporal Trends in Physical Activity: A Systematic Review. J. Phys. Act. Heal. 2009, 6, 548–559.
[CrossRef] [PubMed]

22. Guagliano, J.M.; Rosenkranz, R.R.; Kolt, G.S. Girls’ Physical Activity Levels during Organized Sports in Australia. Med. Sci.
Sports Exerc. 2013, 45, 116–122. [CrossRef] [PubMed]

23. Henrique, R.S.; Ré, A.H.N.; Stodden, D.F.; Fransen, J.; Campos, C.M.C.; Queiroz, D.R.; Cattuzzo, M.T. Association between Sports
Participation, Motor Competence and Weight Status: A Longitudinal Study. J. Sci. Med. Sport 2016, 19, 825–829. [CrossRef]
[PubMed]

http://doi.org/10.1007/978-3-540-29807-6_4369
http://doi.org/10.1016/j.jsams.2014.12.004
http://www.ncbi.nlm.nih.gov/pubmed/25554655
http://doi.org/10.1007/s40279-016-0495-z
http://www.ncbi.nlm.nih.gov/pubmed/26894274
http://doi.org/10.1111/sms.12850
http://www.ncbi.nlm.nih.gov/pubmed/28164374
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
http://doi.org/10.1123/kr.2013-0012
http://doi.org/10.1007/s40279-018-0892-6
http://doi.org/10.1007/s40279-014-0229-z
http://www.ncbi.nlm.nih.gov/pubmed/25053012
http://doi.org/10.1016/j.jsams.2015.02.007
http://doi.org/10.1186/1479-5868-11-48
http://doi.org/10.1177/1356336X14555294
http://doi.org/10.1123/pes.18.1.76
http://doi.org/10.1007/s40279-020-01336-2
http://doi.org/10.1016/j.humov.2016.09.001
http://doi.org/10.1123/jsep.27.2.226
http://doi.org/10.1080/02640414.2018.1559491
http://doi.org/10.1371/journal.pone.0164600
http://doi.org/10.1093/eurpub/ckv024
http://doi.org/10.1123/jpah.6.5.548
http://www.ncbi.nlm.nih.gov/pubmed/19953831
http://doi.org/10.1249/MSS.0b013e31826a0a73
http://www.ncbi.nlm.nih.gov/pubmed/22843107
http://doi.org/10.1016/j.jsams.2015.12.512
http://www.ncbi.nlm.nih.gov/pubmed/26777724


Children 2021, 8, 156 13 of 14

24. Mooses, K.; Kull, M. The Participation in Organised Sport Doubles the Odds of Meeting Physical Activity Recommendations in
7–12-Year-Old Children. Eur. J. Sport Sci. 2020, 20, 563–569. [CrossRef] [PubMed]

25. Timperio, A.F.; van Stralen, M.M.; Brug, J.; Bere, E.; Chinapaw, M.J.M.; De Bourdeaudhuij, I.; Jan, N.; Maes, L.; Manios, Y.;
Moreno, L.A.; et al. Direct and Indirect Associations between the Family Physical Activity Environment and Sports Participation
among 10-12 Year-Old European Children: Testing the EnRG Framework in the ENERGY Project. Int. J. Behav. Nutr. Phys. Act.
2013, 10. [CrossRef] [PubMed]

26. Eime, R.M.; Harvey, J.T.; Craike, M.J.; Symons, C.M.; Payne, W.R. Family Support and Ease of Access Link Socio-Economic Status
and Sports Club Membership in Adolescent Girls: A Mediation Study. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 1–12. [CrossRef]

27. Andersen, P.L.; Bakken, A. Social Class Differences in Youths’ Participation in Organized Sports: What Are the Mechanisms? Int.
Rev. Sociol. Sport 2019, 54, 921–937. [CrossRef]

28. Vella, S.A.; Cliff, D.P.; Okely, A.D.; Scully, M.L.; Morley, B.C. Associations between Sports Participation, Adiposity and Obesity-
Related Health Behaviors in Australian Adolescents. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 1–9. [CrossRef]

29. Nelson, T.F.; Stovitz, S.D.; Thomas, M.; LaVoi, N.M.; Bauer, K.W.; Neumark-Sztainer, D. Do Youth Sports Prevent Pediatric
Obesity? A Systematic Review and Commentary. Curr. Sports Med. Rep. 2011, 176, 360–370. [CrossRef]

30. Dunton, G.; McConnell, R.; Jerrett, M.; Wolch, J.; Lam, C.; Gilliland, F.; Berhane, K. Organized Physical Activity in Young School
Children and Subsequent 4-Year Change in Body Mass Index. Arch. Pediatr. Adolesc. Med. 2012, 166, 713–718. [CrossRef]

31. Vansteenkiste, M.; Niemiec, C.P.; Soenens, B. The Development of the Five Mini-Theories of Self-Determination Theory: An
Historical Overview, Emerging Trends, and Future Directions. Adv. Motiv. Achiev. 2010, 16, 105–165. [CrossRef]

32. Teixeira, P.J.; Carraça, E.V.; Markland, D.; Silva, M.N.; Ryan, R.M. Exercise, Physical Activity, and Self-Determination Theory: A
Systematic Review. Int. J. Behav. Nutr. Phys. Act. 2012, 9. [CrossRef]

33. De Meester, A.; Maes, J.; Stodden, D.; Cardon, G.; Goodway, J.; Lenoir, M.; Haerens, L. Identifying Profiles of Actual and Perceived
Motor Competence among Adolescents: Associations with Motivation, Physical Activity, and Sports Participation. J. Sports Sci.
2016, 34, 2027–2037. [CrossRef]

34. Rottensteiner, C.; Tolvanen, A.; Laakso, L.; Konttinen, N. Youth Athletes’ Motivation, Perceived Competence, and Persistence in
Organized Team Sports. J. Sport Behav. 2015, 38, 432–449.

35. Kiphard, E.J.; Schilling, F. Körperkoordinationstest Für Kinder: KTK. Überarbeitete Und Ergänzte Auflage; Beltz Test Gmbh: Göttingen,
Germany, 2007.

36. Kiphard, E.J.; Schilling, F. Körperkoordinationstest Für Kinder: KTK.; Beltz Test Gmbh: Weinheim, Germany, 1974.
37. Bardid, F.; Huyben, F.; Deconinck, F.J.A.; Seghers, J.; De Martelaer, K.; Lenoir, M. Convergent and Divergent Validity Between the

KTK and MOT 4-6 Motor Tests in Early Childhood. Adapt. Phys. Act. Q. 2016, 33–48. [CrossRef]
38. Smits-Engelsman, B.C.M.; Henderson, S.E.; Michels, C.G.J. The Assessment of Children with Developmental Coordination Disor-

ders in the Netherlands: The Relationship between the Movement Assessment Battery for Children and the Körperkoordinations
Test Für Kinder. Hum. Mov. Sci. 1998, 17, 699–709. [CrossRef]

39. Fransen, J.; D’Hondt, E.; Bourgois, J.; Vaeyens, R.; Philippaerts, R.M.; Lenoir, M. Motor Competence Assessment in Children: Convergent
and Discriminant Validity between the BOT-2 Short Form and KTK Testing Batteries. Res. Dev. Disabil. 2014, 35, 1375–1383. [CrossRef]

40. McGrane, B.; Belton, S.; Powell, D.; Woods, C.B.; Issartel, J. Physical Self-Confidence Levels of Adolescents: Scale Reliability and
Validity. J. Sci. Med. Sport 2016, 19, 563–567. [CrossRef] [PubMed]

41. Ulrich, D.A. Test of Gross Motor Development, 2nd ed.; Pro-ed Publishers: Austin, TX, USA, 2000.
42. Ulrich, D.A.; Sanford, C.B. Test of Gross Motor Development; Pro-ed Publishers: Austin, TX, USA, 1985.
43. Walkley, J.; Holland, B.V.; Treloar, R.; O’Connor, J. Fundamental Motor Skills: A Manual for Classroom Teachers; Victoria. Department

of Education: Melbourne, Australia, 1996.
44. Fox, K.R.; Corbin, C.B. The Physical Self-Perception Profile—Development and Preliminary Validation. J. Sport Exerc. Psychol.

1989, 11, 408–430. [CrossRef]
45. Estevan, I.; Barnett, L.M. Considerations Related to the Definition, Measurement and Analysis of Perceived Motor Competence.

Sports Med. 2018, 48, 2685–2694. [CrossRef]
46. Philippaerts, R.M.; Matton, L.; Wijndaele, K.; Balduck, A. Validity of a Physical Activity Computer Questionnaire in 12- to

18-Year-Old Boys and Girls. Int. J. Sports Med. 2006. [CrossRef]
47. Roelants, M.; Hauspie, R.; Hoppenbrouwers, K. References for Growth and Pubertal Development from Birth to 21 Years in

Flanders, Belgium. Ann. Hum. Biol. 2009, 36, 680–694. [CrossRef]
48. Sebire, S.J.; Jago, R.; Fox, K.R.; Edwards, M.J.; Thompson, J.L. Testing a Self-Determination Theory Model of Children’s Physical

Activity Motivation: A Cross-Sectional Study. Int. J. Behav. Nutr. Phys. Act. 2013, 10, 1–9. [CrossRef] [PubMed]
49. Everitt, B.S.; Landau, S.; Leese, M. Cluster Analysis; Arnold. A Memb. Hodder Headl. Group: London, UK, 2001.
50. Gore, P. Handbook of Applied Multivariate Statistics and Mathematical Modeling; Tinsley, H.E.A., Brown, S.D., Eds.; Academic Press:

San Diego, CA, USA, 2000.
51. Milligan, G.W.; Cooper, M.C. An Examination of Procedures for Determining the Number of Clusters in a Data Set. Psychometrika

1985, 50, 159–179. [CrossRef]
52. Asendorpf, J.B.; Borkenau, P.; Ostendorf, F.; Van Aken, M.A.G. Carving Personality Description at Its Joints: Confirmation of

Three Replicable Personality Prototypes for Both Children and Adults. Eur. J. Pers. 2001, 15, 169–198. [CrossRef]

http://doi.org/10.1080/17461391.2019.1645887
http://www.ncbi.nlm.nih.gov/pubmed/31314683
http://doi.org/10.1186/1479-5868-10-15
http://www.ncbi.nlm.nih.gov/pubmed/23374374
http://doi.org/10.1186/1479-5868-10-50
http://doi.org/10.1177/1012690218764626
http://doi.org/10.1186/1479-5868-10-113
http://doi.org/10.1249/JSR.0b013e318237bf74
http://doi.org/10.1001/archpediatrics.2012.20
http://doi.org/10.1108/S0749-7423(2010)000016A007
http://doi.org/10.1186/1479-5868-9-78
http://doi.org/10.1080/02640414.2016.1149608
http://doi.org/10.1123/APAQ.2014-0228
http://doi.org/10.1016/S0167-9457(98)00019-0
http://doi.org/10.1016/j.ridd.2014.03.011
http://doi.org/10.1016/j.jsams.2015.07.004
http://www.ncbi.nlm.nih.gov/pubmed/26197942
http://doi.org/10.1123/jsep.11.4.408
http://doi.org/10.1007/s40279-018-0940-2
http://doi.org/10.1055/s-2005-837619
http://doi.org/10.3109/03014460903049074
http://doi.org/10.1186/1479-5868-10-111
http://www.ncbi.nlm.nih.gov/pubmed/24067078
http://doi.org/10.1007/BF02294245
http://doi.org/10.1002/per.408


Children 2021, 8, 156 14 of 14

53. Breckenridge, J.N. Validating Cluster Analysis: Consistent Replication and Symmetry. Multivar. Behav. Res. 2000, 35, 261–285.
[CrossRef]

54. De Meester, A.; Wazir, M.R.W.N.; Lenoir, M.; Bardid, F. Profiles of Physical Fitness and Fitness Enjoyment Among Children:
Associations With Sports Participation. Res. Q. Exerc. Sport 2020, 1–10. [CrossRef] [PubMed]

55. True, L.; Brian, A.; Goodway, J.; Stodden, D. Relationships between Product-and Process-Oriented Measures of Motor Competence
and Perceived Competence. J. Mot. Learn. Dev. 2017, 5, 319–335. [CrossRef]

56. Pesce, C.; Masci, I.; Marchetti, R.; Vannozzi, G.; Schmidt, M. When Children’s Perceived and Actual Motor Competence Mismatch:
Sport Participation and Gender Differences. J. Mot. Learn. Dev. 2018, 6, S440–S460. [CrossRef]

57. Niemistö, D.; Finni, T.; Cantell, M.; Korhonen, E.; Sääkslahti, A. Individual, Family, and Environmental Correlates of Motor
Competence in Young Children: Regression Model Analysis of Data Obtained from Two Motor Tests. Int. J. Environ. Res. Public
Health 2020, 17, 2548. [CrossRef]

58. Niemistö, D.; Barnett, L.M.; Cantell, M.; Finni, T.; Korhonen, E.; Sääkslahti, A. Socioecological Correlates of Perceived Motor
Competence in 5- to 7-Year-Old Finnish Children. Scand. J. Med. Sci. Sports 2019, 29, 753–765. [CrossRef]

59. Vandendriessche, J.B.; Vandorpe, B.F.R.; Vaeyens, R.; Malina, R.M.; Lefevre, J.; Lenoir, M.; Philippaerts, R.M. Variation in
Sport Participation, Fitness and Motor Coordination with Socioeconomic Status among Flemish Children. Pediatr. Exerc.
Sci. 2012, 24, 113–128. [CrossRef]

60. Estevan, I.; Bardid, F.; Utesch, T.; Menescardi, C.; Barnett, L.M.; Castillo, I. Examining Early Adolescents’ Motivation for Physical
Education: Associations with Actual and Perceived Motor Competence. Phys. Educ. Sport Pedagog. 2020, 1–16. [CrossRef]

61. Cairney, J.; Dudley, D.; Kwan, M.; Bulten, R.; Kriellaars, D. Physical Literacy, Physical Activity and Health: Toward an Evidence-
Informed Conceptual Model. Sports Med. 2019, 49, 371–383. [CrossRef] [PubMed]

62. Iivonen, S.; Sääkslahti, A.; Laukkanen, A. A Review of Studies Using t He Körperkoordinationstest Für Kinder (KTK). Eur. J.
Adapt. Phys. Act. 2015, 8, 18–36. [CrossRef]

http://doi.org/10.1207/S15327906MBR3502_5
http://doi.org/10.1080/02701367.2020.1788700
http://www.ncbi.nlm.nih.gov/pubmed/32903170
http://doi.org/10.1123/jmld.2016-0042
http://doi.org/10.1123/jmld.2016-0081
http://doi.org/10.3390/ijerph17072548
http://doi.org/10.1111/sms.13389
http://doi.org/10.1123/pes.24.1.113
http://doi.org/10.1080/17408989.2020.1806995
http://doi.org/10.1007/s40279-019-01063-3
http://www.ncbi.nlm.nih.gov/pubmed/30747375
http://doi.org/10.5507/euj.2015.006

	Introduction 
	Materials and Methods 
	Participants and Procedure 
	Measurements 
	Actual Motor Competence 
	Perceived Motor Competence 
	Organized Sports Participation 
	Weight Status 
	Autonomous Motivation for Sports 

	Statistical Analysis 

	Results 
	Descriptives and Correlations 
	Identifying Profiles 
	Differences in Weight Status and Autonomous Motivation among Profiles 

	Discussion 
	AIM 1. Identifying Profiles Based on Children’s AMC, PMC, and OSP 
	AIM 2. Examining Differences in Weight Status and Autonomous Motivation According to AMC–PMC–OSP Profiles 
	Strengths and Limitations, and Recommendations for Future Research 

	Conclusions 
	References

