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ABSTRACT

This study aimed to develop motor competence (MC) profiles in children based on their actual and
perceived MC, and to investigate differences in physical activity (PA) behaviour and motivation towards
PA between profiles. Two hundred and sixteen British children (7-10 years) took part in this study.
Perceived motor competence (PMC) was assessed using the pictorial scale of movement competence. MC
was assessed using process-oriented and product-oriented measures. A validated questionnaire assessed
motivation towards PA and an objective measure of PA was employed. K-means cluster analysis was used
to create profiles. Differences in PA and motivation towards PA were examined using ANCOVAs. Four
groups of divergent and convergent levels were identified based on the contribution of either product or
process MC with PMC. Motivation towards PA differed by profiles that included actual-process and PMC.
Children with high actual process and high PMC had significantly higher levels of autonomous motivation
than children with high actual process but low PMC. No significant differences were found between PA
levels and profiles. Developing the quality and execution of actual motor competence (AMC) and PMC is
key to stimulate motivation towards PA. Furthermore, maintaining AMC and PMC simultaneously may be
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imperative to children’s future PA behaviour.

Introduction

Physical activity (PA) levels have decreased over recent decades
with children and adolescents worldwide failing to meet the
recommended guidelines of at least 60 minutes of daily mod-
erate-to-vigorous PA (WHO, 2020). In order to increase PA
levels, it is necessary to identify underlying mechanisms that
influence PA behaviour (Bauman et al.,, 2002; Craggs et al.,
2011). Actual motor competence (AMC), a series of basic move-
ment patterns that provide the building blocks for more
advanced motor skills (Logan et al.,, 2018) is considered an
important mechanism for developing children’s PA behaviour
(Clark & Metcalfe, 2002; Robinson et al., 2015; Stodden et al,,
2008). Furthermore, perceived motor competence (PMC),
defined as an individual’'s awareness and belief in their cap-
ability to perform motor tasks (Harter, 1999), is positively asso-
ciated with PA as confirmed by a systematic review data (Babic,
2014). As such, both AMC and PMC are facilitating mechanisms
for PA. Understanding the ways in which combinations of AMC
and PMC might influence health behaviours is key to effectively
targeting interventions focusing on motor competence (MC) as
a pathway for lifelong PA.

Despite a positive association between actual and perceived
MC (Duncan et al., 2018; Robinson, 2011), meta-analysis indi-
cates that the variation in the strength of the relationship
between these constructs ranges from low to moderate
(r = 0.19-0.46) (De Meester et al., 2020). This raises questions
regarding the strength of the collective impact of actual and
perceived MC on PA engagement. The variation in the strength
of the relationship indicated by De Meester et al. (2020) may be
influenced by the variable-centred approach employed by the

majority of studies. A variable-centred approach only provides
an average description of the strength of the associations,
judged by a correlation between two variables at group level
(Howard & Hoffman, 2018). This approach does not consider
the perceptual error that can be present in children (Harter,
1999) and fails to provide an accurate insight into how different
AMC and PMC levels may be combined at an individual level.
Accordingly, in order to examine whether children have differ-
ent combinations of actual and perceived MC levels, a person-
centred approach is required to allow for identification of
groups of children who share certain attributes or relationships
among attributes (Howard & Hoffman, 2018).

Previous work utilising a person-centred approach (using
cluster analysis) indicates different MC-based profiles exist
among children and adolescents, with a combination of diver-
gent and convergent levels (Bardid et al., 2016; Estevan et al.,
2019; De Meester et al., 2016). However, findings should be
interpreted cautiously given the variation in the assessment
tools. Previous person-centred studies have relied on measures
of PMC that are not directly aligned to AMC (Bardid et al., 2016;
De Meester et al.,, 2016). Recent research by De Meester et al.
(2020) has also suggested that alignment of the measures of
AMC and PMC is not associated with the strength of the rela-
tionship between the PMC and AMC. The non-aligned measure
makes it difficult to conclude if it has determined either chil-
dren’s self-perception of their MC skills or their global self-
perception (Liong et al., 2015). This lack of alignment may
contribute to divergent profiles, requiring further research
with better aligned measures. Furthermore, previous person-
centred studies (Bardid et al., 2016; Estevan et al., 2019; De
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Meester et al.,, 2016) have used either a process-oriented or
product-oriented assessment tool to measure AMC. Yet,
research has stated that studies should include both process-
and product-oriented measures to provide a more holistic
understanding of MC (Hulteen et al., 2020; Logan et al., 2017).
Given these issues, developing person-centred MC profiles
which consider the contribution of either product-oriented or
process-oriented measures with an aligned measure of PMC
will extend the literature.

In addition, a key question which remains unanswered, is
whether such MC-based profiles relate to any differences in
health behaviours, including PA levels or key antecedents of
PA such as autonomous motivation (Pannekoek et al., 2013;
Sebire et al., 2013), which is considered the optimal form of
motivation from the perspective of the Self-Determination
Theory (SDT) (Deci & Ryan, 2000). Understanding the effect of
MC profiles on health behaviours is imperative in order to
influence PA and promote PA engagement among children
(Bauman et al., 2002; Craggs et al., 2011). Although some
studies have attempted to examine this issue in regard to PA
behaviour (Estevan et al., 2019; De Meester et al., 2016) and
autonomous motivation towards PA (Bardid et al., 2016; De
Meester et al., 2016), the evidence base is sparse and limited
by a lack of person-centred studies. As such, differences
between MC profiles, autonomous motivation and PA remains
unclear, especially amongst primary school children.

Therefore, this study sought firstly to identify if MC-based
profiles existed among primary children based on their actual
process MC and PMC and their actual product MC and PMC.
Secondly, the objective of this study was to investigate whether
there are differences in PA behaviour and motivation towards
PA between British Primary school children with different
profiles.

Method
Participants

Following ethics approval (P79015) written informed parental
consent and child assent, two Hundred and Sixteen children
aged seven to ten years (110 boys,106 girls; 8.6 + 1.0 years;
134.4 + 8.1 cm; 33.3 £ 9.4 kg), from three primary schools in
central England participated in this study. The schools were
selected using convenience sampling and were comparable in
terms of ethnic makeup and classed as low-medium (4-7)
socio-economic status for the county in which they live, falling
within the most deprived national quintile for the area
(Staffordshire County Council, 2016, 2018). All data was col-
lected from January 2019 to June 2019.

Procedures

Actual process motor competences measure

The Test of Gross Motor Development (TGMD) second and third
edition (D. A. Ulrich, 2017; D. Ulrich, 2000) was used to assess
MC. TGMD is an extensively employed assessment tool (S.
Logan et al.,, 2012; Morgan et al., 2013) due to the established
validity and reliability (a = .76-.92) for this age group (D. Ulrich,

2000). Six skills were incorporated from the second revision of
the TGMD (TGMD-2) (jump, run, hop, skip, overarm throw, and
catch) and one skill from the third version (TGMD-3) (underarm
throw). The removal of the strike from TGMD-2 was replaced
with the underarm throw from TGMD-3, as the underarm throw
is a more relevant skill for the population, due to the popular
types of sport participation within the British population
(Sports England, 2018). These seven specific skills were desig-
nated because five of them (jump, run, underarm throw, over-
arm throw, and catch) have been identified as the predominant
skills to be targeted for development (aimed at children of the
participating age) by the English National Curriculum for
Physical Education (Department of Education, 2013). The
remaining two (hop and skip) were included since they assess
co-ordination and unipedal movement, both of which are con-
sidered important components within sports and sport partici-
pation (Lopes et al., 2011; Vandorpe et al., 2012).

In line with the TGMD-2/TGMD-3 protocol, each participant
executed each skill three times and was video-recorded in
sagittal plane (Nikon video camera, d500, Tokyo, Japan). The
first trial was a test trial for the children to familiarise them-
selves with the movement. The second and third trials were
analysed using Windows Media Player 2013 (Version: 12),
enabling the videos to be slowed, replayed and scored using
the process-oriented checklist (D. Ulrich, 2000). Assessment of
the skills was conducted in line with the standard analytical
procedure in the TGMD manual (D. Ulrich, 2000). Scores from
the two trials (2" and 3™) were summarised, creating an overall
composite process measure of MC (scored 0-54). Two experi-
enced researchers analysed the MC videos, both of whom
having been previously trained in three separate training ses-
sions whereby they watched videoed skills of children’s skill
performance and rated these against the “gold standard” rat-
ing. Consistent with prior research, training was considered
complete when each observer's scores for the two trials dif-
fered by no more than one unit from the instructor score for
each skill (>80% agreement) (L. Barnett et al., 2013). Intraclass
correlation coefficients for inter- and intra-rater reliability were
.925 (95% Cl = .87-.95) and .987 (95% Cl = .94-.98) respectively,
demonstrating good reliability (Jones et al., 2010; Koo & Li,
2016).

Actual product motor competence measures

Three product measurements of MC were employed as follows:
standing long jump, seated medicine ball (1 kg) throw and 10
sprint time, which are commonly assessed product perfor-
mance measurements (Logan et al., 2017), and have been pre-
viously identified as valid and reliable measures in children as
young as 5 years old (Davis et al., 2008; Petersen, 2015). All
measures were assessed following one demonstration by the
trained researcher for familiarisation. 10-metre submaximal
sprint, standing long jump and 1 kg seated medicine ball
throw were conducted in-line with the standardised proce-
dures (Davis et al., 2008; Fernandez-Santos et al., 2015; Rumpf
et al, 2011) and in accordance with previously published pro-
tocols (Duncan et al., 2018; Eyre et al., 2020). Three trials were
used, with the fastest time, longest jump and throw being used



for analysis (Davis et al., 2008). Intraclass correlation coefficients
for the three-product measures were .93 (Cl [.91, .94]) for 10-m
sprint, .96 (Cl [.95,.97]) for standing long jump, and .95 (Cl
[.94,.97]) for seated medicine ball throw, indicating good relia-
bility (Koo & Li, 2016). Each of the three product measures were
converted into Z-scores and then summed creating an overall
composite product measure of MC (10-m sprints were acknowl-
edged that lower scores presented better performance and
therefore on this task were made negative before creating the
summed Z-score).

Perceived motor competence

PMC was assessed using the Pictorial Scale of Perceived
Movement Skill Competence (PMSC) (L.M. Barnett et al., 2015),
as it is based on the TGMD and is a reliable and valid aligned
measurement tool for providing self-perceived movement skills
in children (Lopes et al., 2016). The test consisted of 12 per-
ceived AMC skills on two scales (locomotor skills and objective
control skills). The PMSC was implemented one-on-one, in
a quiet environment. It was conducted in accordance with the
PMSC manual (L.M. Barnett et al., 2015). Scores from all 12 were
summed for an overall PMC (0-48).

Motivation towards physical activity

Motivation towards PA was assessed using the adapted beha-
vioural regulations in exercise questionnaire developed by
Sebire et al. (2013) which has shown to be a valid and reliable
assessment to measure the type of motivation towards PA in
British primary school children (Sebire et al., 2013). The ques-
tionnaire was administered on a separate day one-on-one in
a quiet environment in order to reduce children influencing
one another. The trained researcher verbally read through and
conducted the questionnaire in line with the established pro-
tocol (Sebire et al., 2013).

The questionnaires consisted of four subscales measuring
either intrinsic or external behavioural regulations. Items were
scored using a 5-point likert-type scale (1 = not true for me-
5 = very true for me). Internal consistencies of the four sub-
scales as indexed by Cronbach’s alpha ranged between .720
and .800. An autonomous motivation composite score (range
from 1 to 5) (Cronbach’s alpha = .903) was measured by calcu-
lating the average score of the three items from identified
motivation and intrinsic motivation (Sebire et al., 2013).

Physical activity

PA was obtained through an objective measurement using the
Actigraph GT3X (ActiGraphinc, Pensacola, Florida, USA), which
is the most widely used and accurate method for assessing PA
in children (Loprinzi & Cardinal, 2011; Migueles et al., 2017).
Trained researchers initialised the Actigraph monitors using the
Actilife software (version 6) and fitted them attached to the
child’s dominant hand, which is valid device placement with
high compliance (Fairclough et al., 2016). All accelerometers
were worn for 7 consecutive days, 24-hrs a day except for
water-based activities, collecting data in 5s epochs. Which is
recommended to capture short bouts of activity occurring
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frequently within the age group (Migueles et al., 2017).
Following this, monitors were uploaded to the Actilife software
(version 6) and non-wear time was identified at 20-min win-
dows of zero or non-zero counts (Cain et al., 2013). In line with
Migueles et al. (2017) review, Crouter et al. (2012) cut-points
were used to calculate time spent in average daily sedentary
behaviour, light, moderate and vigorous PA. Of the 216 children
that received the accelerometers, 112 children (52%) met the
requirement wear time which was defined as at least 10hrs
a day over four consecutive days including two weekend days
(Migueles et al., 2017).

Data analysis
Identifying motor competence based profiles

In the current study, we conceptualised MC-based profiles as
comprising combinations of both AMC and PMC, for example,
high actual but low perceived MC. AS a consequence when the
term MC profiles is used it refers to combinations of both AMC
and PMC. To identify MC-based profiles, K-means cluster analysis,
a popular and appropriate data-clustering algorithm (Hartigan &
Wong, 1979; Kaushik & Mathur, 2014; Pham et al., 2005), was
conducted to create profiles based on participants standardised
z-scores for process MC scores and PMC scores. The same cluster
analysis was then repeated to develop a further four profiles, but
this time based on participants standardised z-scores for product
MC and PMC scores. In each analysis, all participants were
assigned to the most similar profile on the basis of their
Euclidean distance from the data points to a centroid.

Differences between motor competence based profiles
and PA behaviour and motivation towards PA

In order to investigate differences in PA and motivation
towards PA between actual process and PMC profiles and
between actual product and PMC profiles, multiple two way
(sex*profiles) analysis of covariance (ANCOVA), controlling for
age were conducted. Data conformed to the requirements for
parametric statistical tests. Significance level was set at 0.05 and
effect sizes were estimated using partial eta squared (nzp), and
classified as; small (=0.0099), medium (=0.0588), or large
(=0.1379) (Richardson, 2011). Where any significant differences
were found, Bonferroni corrected pairwise comparisons which
were performed and reported alongside corresponding effect
sizes (Cohens's d, classified as; small (0.2), medium (0.5), large
(0.8), or very large (1.3) (Cohen, 1988) and 95% confidence
intervals (Cl). Statistical analyses were conducted using the
Statistical Package for Social Science (SPPS, version 25, IMB
Corp, Armonk, New York) and graphical representation of fig-
ures in R (Version 3.5.3, Vienna, Austria), using the ggplot2
package (Wickham, 2009).

Results

Four profiles were identified for both process and product MC-
based profiles. The profiles were identified based on their
relative scores (i.e. in comparison to the study sample) for
both AMC (low, high) and for PMC (low, high).
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Figure 1. Motor competence based profiles based on z-scores for actual process motor competence and perceived motor competence. PMC = perceived motor
competence, profile 1 “high process-low perceived” = high actual process motor competence — low perceived motor competence, profile 2 “low process-high
perceived” = low actual process motor competence - high perceived motor competence, profile 3 “low process-low perceived” = low actual process motor
competence — low perceived motor competence and profile 4 “high process-high perceived” = high actual process motor competence — high perceived motor

competence. Larger icon in each quadrant indicates the centroid.

The first profile (n = 83; 38.4%) was categorised by children
who had divergent levels, comprising children who had rela-
tively high actual process but relatively low perceived, labelled
“high process-low” profile. The second profile (n = 40; 18.5%)
was categorised by children who had divergent levels compris-
ing children who had relatively low actual process but relatively
high perceived, labelled “low process-high”. The final two pro-
files were categorised by children who had convergent levels.
The third profile (n = 40; 18.5%) comprised children with rela-
tively low actual process and relatively low perceived, labelled
“low process-low”, and the fourth profile comprising children
with relatively high actual process and relatively high per-
ceived, labelled “high process-high” (n = 53; 24.5%) (Figure 1).

Similar to the above, two profiles were categorised by children
who had divergent levels. However, the first profile (n = 65; 30.1%)
comprised children who had relatively low actual product but
relatively high perceived, labelled “low product-high”, whereas
the second profile (n = 77; 35.6%), comprised children who had

L]

relatively high actual product but relatively low perceived, labelled
“high product-low”. The final two profiles were categorised by
children who had convergent levels. The third profile (n = 30;
13.9%) comprised children with relatively low actual product and
relatively low perceived, labelled “low product-low”. The fourth
profile comprised children with relatively high actual product and
relatively high perceived, labelled “high product-high” (n = 44;
20.4%) (Figure 2).

Differences between motor competence based profiles
and motivation towards physical activity

Analysis for motivation towards PA showed no significant
Sex x Profile group interaction (p > 0.05). Age (p = .004;
n% = .0.04; b = .169) was significant as a covariate, indicat-
ing that with every 1 year increase in age autonomous
motivation decreased by 1.69. No significant main effect
was found for sex or actual product and PMC profile

s = = | Profiles
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Actual Product Z-Scores

Figure 2. Motor competence based profiles based on z-scores for actual product motor competence and perceived motor competence. PMC = perceived motor
competence, profile 1 “low product-high perceived” = low actual product motor competence — high perceived motor competence, profile 2 “high product-low
perceived” = high actual product motor competence — low perceived motor competence, profile 3 “low product-low perceived” = low actual product motor
competence - low perceived motor competence and profile 4 “high product-high perceived” = high actual product motor competence — high perceived motor
competence. Larger icon in each quadrant indicates the centroid.
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Figure 3. Mean + SD of Autonomous Motivation towards PA of the four motor competence based profiles based on actual process motor competence and perceived

motor competence. Controlling covariates: sex and BMI.

(p > 0.05). However, a main effect was found for actual
process and PMC profiles (p = .012; n? = .052)., where the
“high process - high perceived” profile (437 + .64), had
higher levels of autonomous motivation to participate in
PA compared to the “high process - low perceived” profile
(3.92 £ .90) (p = .009; d = 0.6; 95%Cl: .076, .805). No other
significant differences between profiles were found
(Figure 3).

Differences between motor competence based profiles
and physical activity behaviour

ANCOVA analysis for sedentary time showed no significant
Sex x Profile group interaction (p > 0.05). Age (p = .005;
n® = .077; b = 11.909) was a significant covariate. There

were no main effects for actual process and PMC profiles
and actual product and PMC profiles (p > 0.05). However,
there was a main effect of Sex (p = .025; n? = .049), where
boys had higher sedentary time (180.92 + 47.62) than
girls (159.71 + 27.86) (p = .025; d = 0.5; 95%Cl: 2.257,
33.395).

Multiple ANCOVA analysis for time spent in light, moderate
and vigorous activity showed no significant Sex x Profile group
interaction (p > 0.05). Age (p = .001; r)2 =.101 b = -14.7) was
a significant covariate for only vigorous activity, indicating that
with every 1 year increase in age, vigorous activity decreased by
14.7 minutes. Additionally, there was no main effects for sex,
actual process and PMC profiles and actual product and PMC
(p > 0.05) (Tables 1 and 2).

Table 1. Descriptive values according to profiles consisting of actual process and perceived motor competence.

Profile 1
“High process—Low”

Profile 2
“Low process — High”

Profile 3
“Low process — Low”

Profile 4
“High process — High”

Mean + SD (95% Cl)

Mean + SD (95% Cl)

Mean + SD (95% Cl)

Mean + SD (95% Cl)

Autonomous Motivation Towards Physical Activity (1-5)
Time Spent in Sedentary (mins)

Time Spent in Light Physical Activity (mins)

Time Spent in Moderate Physical Activity (mins)

Time Spent in Vigorous Physical Activity (mins)

3.92 £.90
(3.73-4.12)
168.24 + 39.81
(156.28 — 180.20)
151.55 £ 158.72
(103.81 — 199.23)
174.18 + 20.62
(167.99-180.38)
200.55 + 39.31
(188.73-212.36)

416 .75
(3.92-4.40)
165.34 + 38.94
(149.61-181.07)
12954 £ 17.14
(122.61-136.46)
185.02 + 21.52
(176.32-193.71)
206.64 + 49.57
(186.62-226.66)

4.00 .73
(3.77-4.24)
171.75 = 36.37
(153.66-189.83)
126.53 + 16.39
(118.37-134.68)
177.58 + 27.39
(163.96-191.20)
201.48 + 44.94
(179.13-223.82)

437 + .64
(4.19-4.55)
174.27 = 43.26
(155.56-192.98)
125.53 £ 16.97
(118.19-132.87)
180.72 + 19.66
(172.21-189.22)
220.76 + 38.36
(204.17-23.35)

Table 2. Descriptive values according to profiles consisting of actual product and perceived motor competence.

Profile 1
“Low product — High”

Profile 2
“High product - Low”

Profile 3
“Low product — Low”

Profile 4
“High process — High”

Mean + SD (95% Cl)

Mean + SD (95% Cl)

Mean + SD (95% Cl)

Mean + SD (95% Cl)

Autonomous Motivation Towards Physical Activity (1-5)
Time Spent in Sedentary (mins)

Time Spent in Light Physical Activity (mins)

Time Spent in Moderate Physical Activity (mins)

Time Spent in Vigorous Physical Activity (mins)

4.02+.72
(3.84-4.20)
162.79 = 29.11
(153.22 - 172.36)
152.46 + 168.77
(96.99-207.93)
180.94 + 20.99
(174.04-187.84)
205.04 £ 36.53
(193.04-217.05)

410 +.79
(3.92-4.28)
173.93 + 47.56
(158.51-189.34)
125.15 £ 13.32
(120.84 — 129.47)
175.14 + 22.56
(167.83-182.45)
20491 £ 51.42
(188.24-221.58)

393 £.73
(3.66-4.21)
163.38 + 33.55
(143.10-183.66)
148.86 + 67.94
(107.80-189.91)
188.10 + 23.90
(173.66-202.54)
209.00 + 40.74
(184.38-233.62)

4.28 £ .95
(3.99-4.57)
176.19 + 42.35
(157.41-194.97)
124.67 +18.18
(116.61-132.73)
174.99 + 20.68
(165.82-184.16)
209.14 + 39.46
(191.64-226.63)
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Discussion

The current study identified MC-based profiles in British
Primary school children and the impact that these profiles
have on PA behaviour and motivation towards PA. We add
to the small body of work using a person-centred approach
and uniquely identify that four MC-based profiles exist for
both actual process and perceived profiles and actual product
and perceived profiles (i.e. two divergent, two convergent).
Furthermore, the current study investigated how different
MC-based profiles might influence health behaviour. Overall
findings showed only profiles that included actual process and
PMC significantly influenced motivation towards PA. Children
who attained high actual process MC and high perception of
their MC skills demonstrated greater autonomous motivation
towards PA compared to children who attain high actual
process MC but had low perception of their MC skills. In
addition, interestingly, none of the MC-based profiles were
shown to influence objectively measured PA. No study to date
has examined this issue and, as such, the current study makes
an original contribution to the literature base related to MC for
health.

Identifying profiles based on children’s actual process and
perceived motor competence

Results of the current study demonstrate that MC profiles for
actual and perceived MC exist among British children. The
data indicate that two groups of children realistically esti-
mated their own competence, by convergent levels of actual
and perceived MC (high-high and low-low profiles), while two
other groups of children unrealistically under/overestimated
their competence, by divergent levels of actual and perceived
MC (high-low and low-high profiles). Theory suggests that
mostly children tend to have high PMC, especially younger
children due to their cognitive limitations (Harter, 1999).
However, this was not noticable in our data set which showed
a similar proportion of children attaining low PMC to those
attaining high PMC. In prior studies (Bardid et al., 2016; De
Meester et al., 2020), findings have shown a large percentage
of MC profiles displaying divergent levels (47-51%). However,
there were concerns that the display of high levels of diver-
gent profiles shown in previous studies may be due to the
methodological approach, using non-aligned measures. Our
results extend this work by including aligned measures of
PMC with AMC and supports the conclusions of previous
work with over a half of the children in the current study
also displaying divergent levels in both MC-based profiles
(i.e. actual process-perceived 56.9%; actual product-
perceived 65.7%). Therefore, collectively the evidence base
indicates that children need to be considered within these
profiles in future research.

Differences between motor competence based profiles
and motivation towards physical activity

Our data is the first to indicate that motivation towards PA was
only affected by MC-based profiles that included actual process
and perceived MC. This finding may be explained by the self-

determination theory (SDT) which is a macro theory on why
humans engage in PA. According to SDT, sources of motivation
come from goal content which are either intrinsic or extrinsic
(Deci & Ryan, Deci and Ryan, 2000). One of the most common
intrinsic goals in children for exercise has been shown to be skill
development (S. J. Sebire et al., 2008; Sebire et al., 2009).
Children pursue and engage in exercise/PA in order to develop
their skills and become proficient. This suggests that the influ-
ence of children’s motivation is the process of doing the skill,
mastering something that is important rather than the score
they are achieving (product). Therefore, children attaining high
actual in product MC may not influence their motivation for PA
as it does not directly relate to a goal content. Consequently,
this identifies the importance of tool selection (i.e. use of actual
process rather than actual product) when making informed
decisions to improve motivation. Interventions should focus
on developing the quality and execution of the skills first rather
than the quantitative aspects of the skill (e.g. how a child runs,
or jumps should be encouraged over focusing on how fast the
child can run or how far they can jump) to improve motivation
towards PA.

Specifically, analysis revealed children who displayed
a combination of high process actual and low perceived MC
were less autonomously motivated to participate in PA com-
pared to children with the same level of actual process MC but
higher levels of PMC (“high-high”). These findings are in agree-
ment with previous research in Belgium where convergent high
levels in children’s actual and perceived MC were associated
with higher autonomous motivation for sports compared to
children that had low levels of PMC (Bardid et al., 2016). These
findings indicate that a child’s self-perception plays a key role
for psycho-social factors relating to undertaking PA. Children
may need to feel competent in order to be motivated, which
influences the persistence in effort when facing barriers (Sebire
et al.,, 2013; Teixeira et al., 2012). Developing children’s percep-
tion of their motor skill ability is thus of practical significance for
teachers and coaches in sports and Physical Education settings.
However, further exploration on the implementation of strate-
gies to enhance self-perception is needed to help develop
effective interventions that target children’s perception.
Moreover, while perception is central, it is important not to
consider PMC in isolation given that findings from the present
study demonstrate the importance of developing perceived
and actual MC simultaneously.

Differences between motor competence based profiles
and physical activity behaviour

To our knowledge, this is the first study to examine whether
objectively assessed PA (light, moderate and vigorous) and
sedentary behaviour differ according to MC-based profiles.
The findings, interestingly, identify that current PA behaviour
does not differ by MC-based profiles. This is contrary to a recent
study where differences in children’s PA behaviour were appar-
ent between profiles. Children who had high levels in physical
capacity and PMC were significantly more active than those
children who had low capacity and medium perception, and
those who had medium capacity and low perception (Estevan
et al., 2019). Although the results relating to PA were



unexpected based on prior literature (Hulteen et al., 2018;
Lubans et al,, 2010), it may be the lack of differences in profiles
in their PA behaviour. This could be because the PA levels of the
whole sample were relatively low and thus, the data may be
more homogenous than anticipated when we conceptualised
the data collection. In addition, the conflict in findings may be
due to the different tools used to quantify PA. The current study
used an objective assessment tool whereas Estevan et al. (2019)
used a subjective questionnaire. Such methods rely on recall,
causing such tool to be problematic, especially among children
(Chinapaw et al., 2010). Thus, levels of PA may less be accurate.
Those that perceive their MC as high may also perceive them-
selves as being more physically active. Thus, may be why
differences in PA levels between profiles are apparent in the
work by Estevan et al. (2019). However, one explanation for
children with different MC-based profiles not displaying any
significant disparity in PA behaviour, may be due to the effects
of MC on PA taking time to develop given the complexity of
such behaviour (Stodden et al., 2008). Given the theoretical
basis anchored in SDT and the results of the current study it
advocates, the development and maintenance of both actual
and perceived MC in childhood may be imperative to children’s
future PA behaviour and warrants further investigation.

Despite the novel insight provided by this study and the
contribution it has made to existing literature by the inclusion
of both process and product AMC, the use of aligned measure-
ments and the objective measure of PA is not without limita-
tion. Firstly, given the cross-sectional design cause and effect
between study variables cannot be determined. Future
exploratory and longitudinal studies should be conducted to
gain an insight into these relationships. Secondly, differences
between profiles may be less pronounced as profiles were not
equal and only 52% of the participants met the requirement
wear time for accelerometers. However, the sample size within
the study was satisfactory to perform cluster analyses
(Breckenridge, 2000). Nevertheless, a larger sample size would
further support the identified profiles in the current study and
would provide an opportunity to examine age differences in
the alignment of actual and perceived MC and differences
between PA behaviour and autonomous motivation.

Conclusion

The present study aimed to identify if MC-based profiles existed
among British primary children and found four MC-based pro-
files, two convergent and two divergent, existed in both types
of MC-based profiles (actual process-perceived, actual product-
perceived). Furthermore, investigation into whether there were
differences in health behaviour outcomes showed motivation
towards PA to only be affected by MC profiles that included
actual process and PMC. Children with convergent levels in
actual process and PMC displayed higher levels of autonomous
motivation compared to children who displayed divergent,
high actual process but low perceived. As such, it is recom-
mended that interventions should pay sufficient attention to
developing both AMC and PMC and that the development of
AMC should focus on developing children’s skill execution first
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rather than the outcome of the skill. Furthermore, although at
present no differences in PA behaviour are found between the
profiles, interventions should still develop and maintain both
MC variables across childhood in order to positively impact on
children’s future PA behaviour, given the effect of AMC and
PMC on PA taking time to develop.
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