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ABSTRACT
The present study identified adolescents’ motor competence (MC)-based profiles (e.g., high actual and
low perceived MC), and accordingly investigated differences in motivation for physical education (PE),
physical activity (PA) levels, and sports participation between profiles by using regression analyses.
Actual MC was measured with the Körperkoordinationstest für Kinder. Adolescents (n = 215; 66.0%
boys; mean age = 13.64 ± .58 years) completed validated questionnaires to assess perceived MC,
motivation for PE, PA-levels, and sports participation. Actual and perceived MC were only moderately
correlated and cluster analyses identified four groups. Two groups of overestimators (low – over-
estimation, average – overestimation) were identified (51%), who particularly displayed better motiva-
tion for PE when compared to their peers who accurately estimated themselves (low – accurate,
average – accurate). Moreover, adolescents with low actual MC, but high perceived MC were signifi-
cantly more active than adolescents with low actual MC who accurately estimated themselves. Results
pointed in the same direction for organised sports participation. Underestimators were not found in the
current sample, which is positive as underestimation might negatively influence adolescents’ motiva-
tion to achieve and persist in PA and sports. In conclusion, results emphasise that developing perceived
MC, especially among adolescents with low levels of actual MC, seems crucial to stimulate motivation
for PE, and engagement in PA and sports.
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Regular physical activity (PA) and sports participation posi-
tively impact physical, psychological, and social health
(Biddle & Asare, 2011; Janssen & LeBlanc, 2010) and evidence
suggests that active adolescents are more likely to become
active adults (Kjonniksen, Torsheim, & Wold, 2008; Telama
et al., 2005). Despite the well-known positive health effects,
an increasing number of adolescents do not meet the daily
recommendations of at least 60 min of moderate to vigorous
PA (Currie et al., 2008) and do not enjoy the related health
benefits (Biddle, Gorely, & Stensel, 2004). To increase PA levels,
it is necessary to identify underlying mechanisms that pro-
mote PA engagement and sports participation. Significant
attention has been paid to psychosocial and environmental
correlates of PA, and accordingly to the promotion of PA via
behavioural change or environmental interventions (e.g.,
Haerens, De Bourdeaudhuij, Maes, Cardon, & Deforche, 2007;
McKenzie et al., 2003).

However, motor competence (MC) has received less atten-
tion as an underlying mechanism of PA and sports participa-
tion among adolescents. Actual MC, which also has been
noted in previous literature as motor coordination, motor
skill proficiency, fundamental movement skill or motor ability
(Robinson et al., 2015), can be defined as the degree of skilled
performance in a wide range of motor tasks as well as the
movement quality, coordination, and control underlying a

particular motor outcome (Burton & Miller, 1998; Gabbard,
2015). In addition to actual MC, there has recently been an
increased focus on individuals’ perceptions of MC, how per-
ceived MC relates to actual MC, and their collective impact on
adolescents’ engagement in PA and sports (e.g., Barnett,
Morgan, van Beurden, Ball, & Lubans, 2011; Logan et al.,
2014; Stodden et al., 2008). A child’s perception of his or her
MC is an evolving phenomenon that changes across develop-
mental time (Harter, 1999). While young children may lack the
cognitive capability to accurately estimate their actual MC
(Goodway & Rudisill, 1997; Harter & Pike, 1984), adolescents’
perceived MC is expected to more closely align with their
actual MC (Harter, 1999). To gain more insight in the relation-
ship between actual and perceived MC, the first aim of this
study was to examine whether young adolescents are indeed
capable of correctly assessing their MC. As noted by Harter
(1999) and Stodden et al. (2008), it was hypothesised that
young adolescents in the current study would demonstrate
moderate to strong associations among perceived and
actual MC.

Previous studies mainly used a variable-centred approach
to provide an overall picture of the average relationship
between actual and perceived MC (Barnett, Morgan, van
Beurden, & Beard, 2008; Khodaverdi, Bahram, Khalaji, &
Kazemnejad, 2013), but they did not provide an
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understanding of whether, at the personal level, there might
be adolescents who think they are incompetent when they
are not (or vice versa). Up until now, the relationship
between actual and perceived MC (and different outcomes)
has only been studied once by means of person-centred
analyses (Weiss & Amorose, 2005). Weiss and Amorose used
a four-item questionnaire to measure actual MC among
voluntary sports participants and identified five groups who
varied in age, actual MC, and perceived MC with the majority
of adolescents (74%) having a high perceived MC but only
54% of them having a high actual MC. The present study
also used a person-centred approach to delineate whether,
and how, actual and perceived MC might be combined in
individual adolescents and adds to the findings of the above
mentioned study by using a valid and reliable test battery to
assess actual MC in a random sample of adolescents. If
discrepancies between actual and perceived MC are identi-
fied at the personal level, these may influence adolescents’
motivation to achieve and persist in PA and sports, espe-
cially if adolescents underestimate themselves (Goodway &
Rudisill, 1997; Ulrich, 1987). Indeed, Self-Determination
Theory (SDT), a macro-theory on human motivation (Guay,
Ratelle, & Chanal, 2008), suggests that perceived compe-
tence is one of three basic psychological needs (apart from
autonomy and relatedness) that is to be satisfied in order to
obtain optimal (i.e., autonomous) motivation (Deci & Ryan,
2000). Students who feel more competent, will accordingly
display more self-determined or autonomous forms of moti-
vation. Many studies in psychological literature provided
support for the notion that adolescents’ perceived MC
affects their motivation (Roberts, Kleiber, & Duda, 1981;
Weiss, Bredemeier, & Shewchuk, 1986), but few studies
have investigated adolescents’ motivation in relation to
their actual and perceived MC-based profile. Additionally,
although numerous studies have already demonstrated the
importance of actual MC with regard to PA and sports
participation in younger children (Hebert, Moller, Andersen,
& Wedderkopp, 2015; Holfelder & Schott, 2014; Logan et al.,
2014; Lubans, Morgan, Cliff, Barnett, & Okely, 2010), far less
research in this area has been conducted among adolescents
(but see Hands, Larkin, Parker, Straker, & Perry, 2009; Kalaja,
Jaakkola, Liukkonen, & Digelidis, 2012; Okely, Booth, &
Patterson, 2001 for an exception). So far, a limited number
of studies provided initial evidence to show that actual and
perceived MC predict a substantial proportion of the var-
iance in adolescents’ PA (Khodaverdi et al., 2013) and that
perceived MC is a mediator in the relationship between
actual MC and PA (Barnett et al., 2011). Hence, the second
aim of this study was to explore how MC-based profiles
relate to motivation for PE, PA levels, and organised sports
participation. Based on SDT (Deci & Ryan, 2000) and previous
studies (Bagoien & Halvari, 2005; Weiss & Amorose, 2005), it
was hypothesised that students with a high perceived MC
profile would display the highest levels of autonomous moti-
vation for PE. In terms of PA and sports participation, it was
expected that adolescents with the most optimal MC-based
profile (i.e., high actual MC and high perceived MC) would
display the most beneficial outcomes (Bagoien & Halvari,
2005; Khodaverdi et al., 2013; Lubans et al., 2010).

Methods

Participants and procedure

The intention was to have 15 classes of students involved,
so 32 teachers (based on expected refusal rates) were ran-
domly chosen from a database of 265 PE teachers who
previously participated in studies conducted by our
University. As a result 17 teachers employed in ten different
schools (academic, technical, and vocational schools),
agreed to participate. One eighth-grade class per PE teacher
was then randomly selected to participate in the current
study. About half of the adolescents in the selected sample
(51.2%) were enrolled in academic education, 29.4% were
enrolled in technical education, and 19.4% in vocational
education. All participants and their parents received an
information letter and with the exception of six, all parents
consented to the participation of their child (response
rate = 97%). In total, 215 adolescents (142 boys; 66.05%)
with a mean age of 13.64 years (SD = 0.58, range 12.42–
14.92 years) completed questionnaires on PA, sports partici-
pation, motivation for PE, and perceived MC and they com-
pleted a test battery to assess their actual MC. The
administration of the questionnaires and the test battery
took place during a PE lesson in the presence of a team of
researchers and took approximately 1 h per class group. The
study protocol was approved by the Ethical Committee of
Ghent University.

Measures

Self-reported PA and organised sports participation
As previous studies showed that the Flemish Physical Activity
Questionnaire (FPAQ) is a reliable (test-retest reliability of
r > 0.70) and valid (concurrent validity of r = 0.43–0.78 with
respect to accelerometer data) instrument to assess different
dimensions of PA in 12- to 18-year-old Flemish boys and girls
(Philippaerts et al., 2006), this questionnaire was used to
determine adolescents’ PA levels and their participation in
organised sports. The FPAQ contains questions with regard
to four PA-related domains: (a) walking and cycling as active
transportation and as leisure time activity (6 questions, i.e.,
average time spent on walking and cycling; e.g., “How much
time do you usually spend cycling on a weekday?”), (b) intra-
curricular PA (i.e., average time spent in PE classes during
school hours; 1 question, “How many hours of PE do you
partake in per week?”), (c) extracurricular school-based sports
(i.e., average time spent in all sports activities not included in
the curriculum but organised by the school either during
lunch break, during after-school hours or on Wednesday after-
noon; 11 questions, e.g., “How many hours do you spend on
extra-curricular school-based sports (a) during lunch break, (b)
during after-school hours, (c) on Wednesday afternoon?”), and
(d) non-school-based sports (i.e., average time spent in com-
munity sports and unorganised sports during leisure time; 12
questions, e.g., “How many minutes a week do you usually
spend practicing your first, second and third sport?”).
Adolescents’ overall weekly PA was the sum of the time
(expressed in minutes per week) spent walking and cycling,
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in intra-curricular PA, in extracurricular school-based sports,
and in non-school-based sports activities.

Motivation for PE
Motivation for PE was measured with the Dutch version of the
valid and reliable (for Flemish 12- to 18-year-olds) Behavioral
Regulation in Physical Education Questionnaire (BRPEQ;
(Aelterman et al., 2012). A distinction was made between the
different types of motivation as defined by Deci and Ryan
(2000): autonomous motivation is the most optimal form of
motivation which involves the regulation of behaviour with
the experiences of volition, psychological freedom, and reflec-
tive self-endorsement (Vansteenkiste, Niemiec, & Soenens,
2010), while controlled motivation refers to the pressured
engagement in an activity. Autonomous motivation and con-
trolled motivation are contrasted with amotivation, which
exists when people lack intentionality or engage in behaviours
for unknown reasons (Deci & Ryan, 2000). Sixteen items with
the stem “I put effort in PE because. . .” were used to measure
autonomous motivation (eight items, α = 0.83; e.g., “I put
effort in PE because I find it a pleasurable activity.”) and
controlled motivation (eight items, α = 0.83; e.g., “I put effort
in PE because I feel guilty if I don’t.”). Amotivation was mea-
sured by four items (α = 0.88; e.g., “I don’t see why I should
bother putting effort in PE.”). Participants responded to each
of the twenty items via a 5-point Likert scale from 1 (not at all
true for me) to 5 (very true for me).

Perceived MC
Similar to previous studies (Barnett et al., 2008; Weiss &
Amorose, 2005), the sport/athletic competence subscale
(Harter, 1985) of the Dutch version of the Children and
Youth Physical Self-Perception Profile (CY-PSPP; Whitehead,
1995) was used to assess adolescents’ perceptions of their
athletic ability and their ability to learn sports skills. The CY-
PSPP is a reliable and valid instrument to assess different
dimensions of physical self-perception (Whitehead, 1995).
Answering categories of the sport/athletic competence sub-
scale (six items, α = 0.70) consist of a four-choice structured
alternating format to minimise socially desirable responses
(Lubans, Morgan, & McCormack, 2011). For each of the items,
adolescents first decided which of the two statements (e.g.,
“Some adolescents do very well at all kinds of sports but other
adolescents don’t feel they are very good when it comes to
sports”) best described them and then determined whether
the statement was “sort of true” or “really true” for them. Each
item was accordingly scored from 1 (low perceived compe-
tence) to 4 (high perceived competence) (Lubans et al., 2011;
Weiss & Amorose, 2005).

Actual MC
The Körperkoordinationstest für Kinder (KTK) or body coordi-
nation test for children (Kiphard & Schilling, 1974, 2007) was
used to assess adolescents’ actual MC. The KTK is a standar-
dised test battery suitable for all children between 5 and
15 years. It is a highly reliable and valid instrument to assess
gross motor and dynamic balance skills (Kiphard & Schilling,
2007; Smits-Engelsman, Henderson, & Michels, 1998;
Vandorpe et al., 2011) and is therefore a valuable tool for

assessing MC (Fransen et al., 2014). The test battery has been
used to evaluate MC in a wide variety of settings and target
groups, ranging from clinical populations, typically develop-
ing children and adolescents, to young elite athletes
(D’Hondt et al., 2012; Opstoel et al., 2015; Pion, 2014). The
administration of the KTK involves the completion of four
subtests: (1) walking backwards along balance beams of
decreasing width (6.0 cm, 4.5 cm, 3.0 cm), (2) moving side-
ways by stepping on and moving two wooden boards during
20 s, (3) two-legged jumping from side to side for 15 s, and
(4) one-legged hopping over foam obstacles with increasing
height in consecutive steps of 5 cm. In the current study, the
fourth subtest was excluded due to its time consuming
nature and the risk of ankle sprain (Pion et al., 2014;
Pratorius & Milani, 2004). In the first subtest, participants
are given three trials per beam and can obtain a maximum
score of 72 (i.e., maximum eight steps per trial). In the
second subtest, participants are given two trials and they
get one point for each transition to the next board. The
scores of both trials are summed and counted as the final
score for this subtest. In the third subtest, participants are
given two trials and their scores consist of the total number
of jumps, again by summing the scores of both trials. The
raw performance scores on the three subtests used in the
present study were converted into motor quotient (MQ)
scores per subtest (=standardised scores adjusted for age).
All three of these MQ scores (and the MQ of the fourth
subtest which was not administered in the present study)
are scaled in the same way and account for the same pro-
portion of the overall MQ. The MQ scores of the three
subtests were summed and then divided by 3, which allowed
the use of the original cut points as established by Kiphard
and Schilling (2007). The overall MQ was used in the analyses
as a measurement of adolescents’ actual MC. It is believed
that excluding the fourth subtest does not impact the overall
MQ score and accordingly students’ assessment of their
actual MC since correlations between MQ scores based on
the three subtests and MQ scores based on all four subtests
are very strong (r = 0.98, P < 0.001 in a sample of 2902
Flemish children; 52.69% boys; mean age = 9.05; SD = 1.68,
range 5.77–13.93 years; and r = 0.99, P < 0.001 in a sample of
37 Flemish adolescents with similar characteristics of the
adolescents in the present study; 62.16% boys; mean
age = 12.75; SD = 0.31, range 12.44–13.93 years) (Vandorpe
et al., 2011, 2012).

Analyses

Aim 1: the relationship between actual and perceived MC
Variable-centred approach. To examine the relationship
between adolescents’ actual and perceived MC, multilevel
regression analyses were conducted in MLwiN (version 2.34).
First, a three-level null model (school, class, and adolescent) or
intercept-only model including only the dependent variable
(perceived MC) was estimated (null model 1). This null model
partitioned the total variance of perceived MC into the
between-adolescent, between-class and between-school var-
iance and further served as a baseline model with which all
explanatory models were compared. In a second step, age,
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educational track, and sex were inserted in the model as
covariates (model 1a). In a third step, actual MC was included
in the model as a predictor (model 1b).

Person-centred approach. Cluster analyses were performed
to examine whether subgroups could be defined based on
adolescents’ actual and perceived MC. First, the scores of
actual and perceived MC were standardised and univariate
and multivariate outliers were removed since they can sub-
stantially perturb cluster solutions (Garson, 2014). Univariate
outliers (values of more than three SD above or below the
mean) were not found. However, eleven multivariate outliers
(as identified using the Mahalanobis distance measure) had to
be removed. This resulted in a final sample of 204 adolescents.

Subsequently, a two-step procedure (Gore, 2000) was
applied in SPSS 22.0 to conduct a cluster analysis. First, a
hierarchical cluster analysis was carried out using Ward’s hier-
archical clustering method (Everitt, Landau, & Leese, 2001). In
a stepwise fashion, clusters that were similar in terms of
squared Euclidean distance were combined, resulting in
three-, four-, and five-cluster solutions. As the explained var-
iance in both MC dimensions of each cluster solution was at
least 50%, all the cluster solutions were retained for the fol-
lowing step (Milligan & Cooper, 1985) in which the cluster
centres were used as non-random initial cluster centres in an
iterative, non-hierarchical k-means clustering procedure
(Asendorpf, Borkenau, Ostendorf, & Van Aken, 2001). The
resulting cluster solutions were evaluated based on interpret-
ability and parsimony (von Eye & Bogat, 2006). With the
exception of the extra cluster, the five-cluster solution was
similar to the four-cluster solution. Students in the fifth cluster
had a similar profile as students in the fourth cluster but with a
higher mean for actual MC. Due to the similarity between
clusters 4 and 5, only the three- and four-cluster solution
were retained for analyses of replicability.

To examine the stability of the remaining cluster solutions,
a double-split cross-validation procedure was implemented
(Breckenridge, 2000) by randomly splitting the total sample
into halves and applying the two-step procedure (Ward and

k-means) in each subsample. Next, the participants in each
half of the sample were assigned to new clusters based on
their Euclidean distances to the cluster centres of the other
half of the sample. These new clusters were then compared for
agreement with the original clusters by means of Cohen’s
kappa (K). The two resulting kappas were averaged and a
Cohen’s kappa of at least .60 (good agreement) was consid-
ered acceptable (Asendorpf et al., 2001). Stability and replic-
ability were acceptable only for the four-cluster solution with a
kappa of .79. The three-cluster solution had a kappa of only
.58. Hence, it was decided only to use the four-cluster solution
for further interpretation. Figure 1 presents the final four-
cluster solution, which accounted for 65% of the variance in
actual MC and 71% of the variance in perceived MC. To define
each of the clusters, absolute values of both actual and per-
ceived MC were inspected. Levels of actual MC were defined
using previously established KTK cut points (Kiphard &
Schilling, 2007). These cut points are generally used to evalu-
ate children’s and adolescents’ MC and to detect possible
delays in their motor development (Kiphard & Schilling,
2007). MQ-scores between 56 and 70 (< 3rd percentile) repre-
sent a severe motor impairment; scores between 71 and 85
(3rd–15th percentile) are considered indicators of low MC or a
moderate motor impairment; scores between 86 and 115
(16th–84th percentile) represent a normal or average MC;
scores between 116 and 130 (85th–98th percentile) are con-
sidered indicators of good MC; and scores between 131 and
145 (≥ 99th percentile) indicate high MC. Perceived MC levels
were defined by comparing mean cluster scores to the 2.50
midpoint of the perceived MC scale by means of one-sample
t-tests. Scores that were not significantly different from 2.50
were considered “average perceived MC” while scores signifi-
cantly lower than 2.50 were labelled “low perceived MC” and
scores significantly higher than 2.50 were considered “high
perceived MC”. Subsequently, the comparison of the levels of
actual and perceived MC within one cluster was used to
determine the accuracy of adolescents’ self-perceptions. A
distinction was made between underestimation (i.e., a combi-
nation of average actual MC and low perceived MC or a
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Figure 1. Four-cluster solution based on z-scores for actual motor competence and perceived motor competence.
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combination of high actual MC and average/low perceived
MC), accurate estimation (i.e., corresponding levels of actual
and perceived MC), and overestimation (i.e., a combination of
low actual MC and average/high perceived MC or a combina-
tion of average actual MC and high perceived MC).

Aim 2: associations among actual and perceived MC and
motivation for PE, PA levels, and organised sports
participation
Variable-centred approach. Intercept-only models were esti-
mated for autonomous motivation for PE (null model 2), PA
levels (null model 3), and organised sports participation (null
model 4). After adding the covariates (model 2a, 3a, and 4a),
the independent variables actual MC, perceived MC and the
two-way interaction effect between the both were included in
each of the models (model 2b, 3b, and 4b). Since the interac-
tion effect was not significant in any of the models, it was not
retained in the final and most parsimonious models (model 2c,
3c, and 4c).

Person-centred approach. To investigate differences in
autonomous motivation (i.e., the most optimal form of moti-
vation) for PE, weekly PA, and organised sports participation
between the four clusters, multilevel regression analyses were
conducted by adding cluster membership as a predictor in
model 2a, 3a, and 4a. To obtain coefficients for each of the
clusters, the regression equations were repeated several times
for each outcome by changing the reference category.

The level of significance was for all statistical analyses
defined as lower than .05.

Results

Descriptives

Adolescents had a mean MQ of 97.62 (SD = 17.53), which is
just slightly below average (M = 100). Boys did not signifi-
cantly differ from girls in terms of actual MC (β = −1.20, S.
E. = 2.69, χ2[1] = .20, P = .66). However, girls’ perceived MC was
significantly lower than boys’ (β = -.16, S.E. = .08, χ2[1] = 4.28,
P = .04). Both boys and girls reported relatively high levels of
autonomous motivation for PE with an average of 3.83 (S.
E. = .09) on a 5-point Likert-scale and participants engaged
on average in 606.58 min (S.E. = 33.31) of weekly PA
(86.65 min/day), of which 150.81 min (S.E. = 13.97) were
spent in organised sports. Girls had marginally significantly
lower PA levels than boys (β = −94.66, S.E. = 51.92, χ2

[1] = 3.32, P = .07), but no significant differences were found
in terms of organised sports participation (β = −43.91, S.
E. = 29.44, χ2[1] = 2.23, P = .14). Just under 60% of adolescents
(57.9% of the boys and 54.9% of the girls) reported participat-
ing in organised sports.

Aim 1: the relationship between actual and perceived MC

Variable-centred approach
The results of model 1a confirmed previous findings (Barnett
et al., 2008; Harter, 1985) with boys displaying higher levels of
perceived MC than girls (β = -.16, S.E. = .08, χ2[1] = 4.28,

P = .04). As shown in Table 1 (Model 1b), adolescents’ per-
ceived MC was significantly positively related to actual MC
(β = .01, S.E. = .00, χ2[1] = 21.43, P < .001). However, they
were only moderately correlated (r = .30).

Person-centred approach
Four clusters were retained (Figure 1 and Table 5). Cluster 1
(n = 40; 24 boys) was characterised by adolescents who had low
levels of actual MC (mean MQ = 83.15) and low levels of
perceived MC (mean score = 2.06; t[39] = −10.60; P < .001 for
the difference with 2.5). This cluster was labelled the “low –
accurate estimation” cluster. Cluster 2 (the “low – overestima-
tion” cluster; n = 40; 29 boys) consisted of adolescents with low
actual MC (mean MQ = 76.90) and high perceived MC (mean
score = 2.82; t[39] = 8.48; P < .001). Cluster 3 (the “average –
accurate estimation” cluster; n = 60; 34 boys) comprised of
adolescents who had average actual MC (mean MQ = 109.35)
and average perceived MC (mean score = 2.55; t[39] = 1.37;
P = .18). Finally, Cluster 4 (the “average – overestimation”
cluster; n = 64; 46 boys) was characterised by adolescents
who had average actual MC (mean MQ = 108.61) and high
perceived MC (mean score = 3.34; t[39] = 21.12; P < .001).
Chi-square analyses revealed a proportionate sex represen-
tation within the clusters (χ2[3] = 4.60; P = .20). As intended
by using cluster analyses, significant differences in actual
and perceived MC were found between the four clusters
(Table 5).

Aim 2: associations among actual and perceived MC and
motivation for PE, PA levels, and organised sports
participation

Variable-centred approach
As can be seen in Table 2, adolescents’ perceived MC (β = .45,
S.E. = .10, χ2[1] = 20.13, P < .001) but not their actual MC
(β = .00, S.E. = .00, χ2[1] = 1.97, P = .16) was significantly
positively related to their autonomous motivation. A similar

Table 1. Relationship between perceived motor competence and actual motor
competence.

Perceived motor competence (Model 1)

Parameter Null model 1 Model 1a Model 1b

Fixed part
Intercept 2.76 (0.05) 2.90 (0.06) 2.86 (0.07)
Age −0.05 (0.07) −0.00 (0.07)
Technical tracka −0.24 (0.08)** −0.17 (0.09)
Vocational tracka −0.09 (0.11) −0.04 (0.12)
Adolescent sex (girl)b −0.16 (0.08)* −0.15 (0.08)
Actual motor competence 0.01 (0.00)***
Random part
School-level variance 0.01 (0.01) 0.00 (0.00) 0.01 (0.01)
Class-level variance 0.00 (0.01) 0.00 (0.00) 0.00 (0.00)
Adolescent-level variance 0.28 (0.03)*** 0.28 (0.03)*** 0.25 (0.03)***
Deviance test model 326.85 316.95 298.20
X2 (df) 9.9* 18.75**

Values in parentheses are standard errors.
* P < .05, ** P < .01, *** P < .001.
Reference category = 0.
a 0 = academic track, 1 = technical track, 2 = vocational track; reference
category = academic track.

b 0 = boy, 1 = girl; reference category = boy.
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result was found for weekly PA with only perceived MC
(β = 163.38, S.E. = 45.78, χ2[1] = 12.74, P < .001), but not actual
MC (β = 1.50, S.E. = 1.45, χ2[1] = 1.08, P = .30) being a
significant correlate (Table 3). Neither actual MC (β = .97, S.
E. = .83, χ2[1] = .91, P = .34) nor perceived MC (β = 31.50, S.
E. = 27.46, χ2[1] = 1.32, P = .25) were significantly related to
time spent in organised sports (Table 4).

Person-centred approach
As expected, adolescents in the low – accurate estimation cluster
displayed significantly lower levels of autonomous motivation for
PE (β0 = 3.07, S.E. = .13) and weekly PA (β0 = 414.69, S.E. = 60.16)
than adolescents in the average – accurate (β0 = 3.78, S.E. = .12,
and β0 = 645.46, S.E. = 53.34, respectively) and in the average –

overestimation group (β0 = 4.13, S.E. = .11 and β0 = 738.24, S.
E. = 51.57, respectively, Table 5). They also spent less time in
organised sports (β0 = 98.50 min/week, S.E. = 31.02) than adoles-
cents in the average – accurate estimation cluster (β0=168.01; S.
E. = 25.54) and adolescents in the average – overestimation cluster
(β0= = 169.44; S.E. = 24.91). However, these differences were only
marginally significant.

Interestingly, adolescents in the low – accurate estimation
group were also found to be significantly less physically active
and autonomously motivated for PE than adolescents in the low –
overestimation cluster (β0 = 642.94, S.E. = 61.74 and β0 = 3.87, S.
E. = .14, respectively), who had in fact the overall lowest levels of
actual MC. The latter spent on average 148.88 min per week (S.
E. = 31.02) in organised sports.

Table 2. Relationship among autonomous motivation for PE, actual motor competence, and perceived motor competence.

Autonomous motivation for PE (Model 2)

Parameter Null model 2 Model 2a Model 2b Model 2c

Fixed part
Intercept 3.78 (0.09) 3.83 (0.09) 3.76 (0.10) 3.75 (0.09)
Age 0.06 (0.10) 0.09 (0.10) 0.09 (0.10)
Technical tracka 0.05 (0.13) 0.06 (0.13) 0.07 (0.13)
Vocational tracka 0.07 (0.17) 0.16 (0.17) 0.15 (0.17)
Adolescent sex (girl)b −0.18 (0.11) −0.09 (0.11) −0.09 (0.11)
Controlled motivation 0.22 (0.08)** 0.22 (0.08)** 0.22 (0.08)**
Amotivation −0.60 (0.07)*** −0.49 (0.06)*** −0.49 (0.06)***
Actual motor competence 0.00 (0.00) 0.00 (0.00)
Perceived motor competence 0.45 (0.10)*** 0.45 (0.10)***
Actual motor competence × perceived motor competence −0.00 (0.01)
Random part
School-level variance 0.03 (0.03) 0.01 (0.02) 0.02 (0.02) 0.02 (0.02)
Class-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Adolescent-level variance 0.76 (0.08)*** 0.52 (0.05)*** 0.45 (0.05)*** 0.45 (0.05)***
Deviance test model 526.80 447.59 421.30 421.66
χ2 (df) 79.21*** 26.29** 25.93**

Values in parentheses are standard errors.
* P < .05, ** P < .01, *** P < .001
Reference category = 0.
a 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track.
b 0 = boy, 1 = girl; reference category = boy
Model 2b and 2c were both compared to model 2a to calculate χ2.

Table 3. Relationship among physical activity, actual motor competence, and perceived motor competence.

Weekly self-reported physical activity (Model 3)

Parameter Null model 3 Model 3a Model 3b Model 3c

Fixed part
Intercept 631.89 (33.31) 628.85 (41.88) 627.59 (47.87) 606.58 (46.27)
Age −45.10 (47.16) −34.23 (45.50) −35.59 (45.84)
Technical tracka 72.08 (60.51) 83.38 (68.28) 102.02 (67.92)
Vocational tracka 92.41 (77.17) 116.70 (84.73) 114.90 (84.36)
Adolescent sex (girl)b −94.66 (51.92) −72.20 (52.09) −66.73 (52.14)
Actual motor competence 1.38 (1.44) 1.50 (1.45)
Perceived motor competence 160.06 (45.48)*** 163.38 (45.78)***
Actual motor competence × perceived motor
competence

−5.02 (2.77)

Random part
School-level variance 4089.96 (5845.70) 0.00 (0.00) 2802.83 (5499.52) 1893.58 (5329.92)
Class-level variance 1304.88 (5985.30) 2130.33 (4162.04) 3419.50 (6248.67) 4120.24 (6554.31)
Adolescent-level variance 117032.76 (12,109.90)*** 116075.20 (11,998.93)*** 102591.08 (10,621.43)*** 104325.77 (10,800.90)***
Deviance test model 2966.51 2961.35 2941.75 2944.97
χ2 (df) 5.16 19.6** 16.38*

Values in parentheses are standard errors.
* P < .05; ** P < .01, *** P < .001
Reference category = 0.
a 0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track.
b 0 = boy, 1 = girl; reference category = boy
Model 3b and 3c were both compared to model 3a to calculate χ2.
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The low – overestimation cluster and the average – over-
estimation cluster did not significantly differ from each other in
terms of motivation (β0 = 3.87, S.E. = .14 and β0 = 4.13, S.E. = .11,
respectively), PA (β0 = 642.94, S.E. = 61.74 and β0 = 738.24, S.
E. = .51.57, respectively) or organised sports participation
(β0 = 148.88, S.E. = 31.02 and β0 = 169.44, S.E. = 24.91, respec-
tively). Finally, adolescents in the average – accurate estimation
cluster had significantly lower levels of autonomous motivation
(β0 = 3.78, S.E. = .12) than the average – overestimation cluster
(β0 = 4.13, S.E. = .11). However, they did not differ from each
other in terms of PA and organised sports participation.

Discussion

The present study used a combination of variable-centred and
person-centred approaches to investigate relationships
between actual and perceived MC, to identify MC-based pro-
files, and to explore how adolescents with different MC-based

profiles differ in terms of motivation for PE, PA levels, and
organised sports participation.

Results showed that actual and perceived MC were posi-
tively related but the strength of the association was only
moderate. Cluster analyses revealed a group of students who
displayed a combination of both low actual and perceived MC
(19.61%), who were not only less physically active and less
autonomously motivated to participate in PE, but were also on
average an hour per week less engaged in organised sports
than their peers with higher levels of actual and/or perceived
MC. Furthermore, two groups of overestimators were identi-
fied representing 51% of the sample, with boys and girls
equally being represented in these groups. The results of the
present study showed that overestimators are significantly
more autonomously motivated for PE than their peers with
similar levels of actual MC who accurately perceive their com-
petence, suggesting that overestimation is a favourable phe-
nomenon. Furthermore, it was found that overestimation of
competence is also linked to higher levels of PA among

Table 4. Relationship among organised sports participation, actual motor competence, and perceived motor competence.

Weekly self-reported time spent in organised sports (Model 4)

Parameter Null model 4 Model 4a Model 4b Model 4c

Fixed part
Intercept 150.81 (13.97) 159.28 (22.38) 157.29 (23.57) 153.64 (22.49)
Age 4.25 (26.87) 7.56 (26.74) 7.77 (26.78)
Technical tracka 21.54 (31.67) 30.64 (32.42) 33.05 (32.10)
Vocational tracka −1.55 (41.51) 2.76 (41.24) 2.90 (41.27)
Adolescent sex (girl)b −43.91 (29.44) −40.43 (29.76) −39.36 (29.71)
Actual motor competence 0.76 (0.84) 0.79 (0.83)
Perceived motor competence 31.22 (27.45) 31.50 (27.46)
Actual motor competence x perceived motor competence −0.86 (1.67)
Random part
School-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Class-level variance 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Adolescent-level variance 39224.00 (3912.63)*** 38673.80 (3857.75)*** 38026.22 (3793.15)*** 38076.48 (3798.16)***
Deviance test model 2696.40 2693.56 2690.17 2690.43
χ2 (df) 2.84 3.39 3.13

Values in parentheses are standard errors.
* P < .05; ** P < .01, *** P < .001
Reference category = 0.
a0 = academic track, 1 = technical track, 2 = vocational track; reference category = academic track.
b 0 = boy, 1 = girl; reference category = boy
Model 4b and 4c were both compared to model 4a to calculate χ2.

Table 5. Mean scores and cluster comparisons for the four clusters (N = 204).

Variable

Cluster

Cluster 1: Low – accurate
estimation

Cluster 2: Low –
overestimation

Cluster 3: Average – accurate
estimation

Cluster 4: Average –
overestimation

n = 40
19.61%

n = 40
19.61%

n = 60
29.41%

n = 64
31.37%

Cluster dimensions (z-scores)
Actual motor competence −0.72 (0.09)b −1.06 (0.09)a 0.67 (0.07)c 0.63 (0.07)c

Perceived motor competence −1.11 (0.07)a 0.15 (0.08)c −0.31 (0.06)b 1.02 (0.06)d

Cluster dimensions (raw scores)
Actual motor competence 83.15 (1.60)b 76.90 (1.60)a 109.35 (1.31)c 108.61 (1.27)c

Perceived motor competence 2.06 (0.05)a 2.82 (0.05)c 2.55 (0.04)b 3.34 (0.04)d

Adolescent outcomes
Autonomous motivation for PE 3.07 (0.13)a 3.87 (0.14)bc 3.78 (0.12)b 4.13 (0.11)c

Physical activity 414.69 (60.16)a 642.94 (61.74)b 645.46 (53.34)b 738.24 (51.57)b

Organised sports participation 98.50 (31.02)(a) 148.88 (31.02)(ab) 168.01 (25.54)(b) 169.44 (24.91)(b)

Values in parentheses are standard errors. A cluster mean is significantly different from another mean if they have different superscripts. Different superscripts
between parentheses indicate a trend to significance. Differences between the four clusters were tested by repeating the equations several times and changing
the reference category. As such, coefficients for each cluster were obtained, which enabled pairwise comparisons.
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adolescents with low actual MC. Despite having the overall
lowest actual MC of the entire sample, adolescents in the low
– overestimation cluster were equally autonomously moti-
vated, physically active, and participated in almost equal
amounts of organised sports when compared to students
with average actual MC who either accurately estimated or
overestimated their competence. These findings indicate a key
role of perceived MC for participation in PA and sports, espe-
cially when actual MC is low. This was confirmed by the
variable-centred analyses, which indicated higher levels of
perceived but not actual MC are associated with higher levels
of self-reported PA. Finally, the results of this study also sug-
gest that adolescents do not underestimate their actual MC
levels, which is positive, as underestimation might discourage
adolescents from engaging in PA and sports, an issue that
warrants further investigation.

Based on the finding that only half of the adolescents are
capable of accurately assessing their own competence and the
findings of the literature (Weiss & Amorose, 2005), one could
suggest that considerable attention should be paid to improv-
ing adolescents’ assessment skills. Overestimation might be due
to an inaccurate perception of competence, but it might also
represent a conscious attempt to present oneself in a favourable
light, a phenomenon known as positive illusory bias (Hoza et al.,
2004). It is often suggested that through education (e.g., PE),
adolescents need to develop the ability to correctly assess their
own and others’ MC. Developing the capability to accurately
estimate competence is suggested to provide more realistic
expectations about individuals’ competence and should help
in avoiding unsuccessful outcomes and resultant lower levels
of motivation (Harter, 1982). Accurate estimations of compe-
tence are also suggested to trigger an individual’s motivation
to improve skills in order to be more successful. Our findings,
however, do not support these assumptions since overestima-
tion of competence is linked to more positive PA-related and
motivational outcomes, improving assessment skills among
overestimators would not necessarily be beneficial. Rather,
results of the current study suggest that PE teachers and PA
and sports professionals may want to pay special attention to
adolescents who have poor perceptions of their competence, or
to those who have accurate perceptions of their low compe-
tence to avoid negative outcomes. Providing an environment
where success can be promoted for all adolescents, irrespective
of their level of actual MC, may help to foster positive percep-
tions of competence (Papaioannou, 1997) and may contribute
to higher levels of PA and autonomous motivation (Ntoumanis,
2001). Such conclusions are in line with previous studies that
found that perceived competence explained a significant
amount of adolescents’ autonomous motivation for PE
(Goudas, Biddle, & Fox, 1994; Ntoumanis, 2001).

Limitations, strengths, and future research

The cross-sectional design of the present study does not provide
causal evidence regarding relationships among actual MC, per-
ceived MC, motivation, PA, and organised sports participation. To
gain more insight in the direction of these relationships, long-
itudinal or experimental studies should be conducted. An addi-
tional recommendation is that future studies include sports-

specific skill measurements to determine actual MC, as the more
general tasks of the KTK that measures the gross motor coordina-
tion and dynamic balance do not align very well with the items in
the sport/athletic competence subscale of the CY-PSPP
(Whitehead, 1995). Alternatively, measurements of perceived
competence could more closely correspond to actual MC
measurements.

A second limitation is the use of self-report questionnaires,
which can lead to over- or underestimation of certain variables
(Bermudez et al., 2013); although all questionnaires were vali-
dated for the target population. Some caution also is required
with respect to the measurement of perceived MC. The sport/
athletic competence subscale implies a certain degree of com-
parison. Adolescents have to specify their perceived MC com-
pared to other adolescents’ MC, but they may have different
frames of reference and might therefore perceive themselves as
more or less competent. Future research would benefit from the
development of a live MC video instrument specific to the skills
being tested. This would enable adolescents to estimate their
actual MC in comparison with an objective competence rating
system resulting in a more objective measurement of perceived
MC. Alternatively, adolescents can also rate how competent they
think they are by means of more neutral items (e.g., rating their
confidence at performing several skills on a 1–10 Likert scale)
that do not directly refer to the comparison with others
(McGrane, Belton, Powell, Woods, & Issartel, 2015).

A third limitation is the use of a database of contacts of PE
teachers who previously participated in studies conducted by
our University. This implies that only a specific “type” of teacher
was contacted (namely those who were willing to participate in
research studies in the past). However, since the measurements
were conducted among students (and not among the teachers
through which the class groups and thus the participating
students were selected), it may be assumed that the selection
procedure did not affect the study results.

A strength of this study is the relatively large and diverse
sample with 215 adolescents. Also, despite the fact that ran-
domisation was not conducted at the school subgroup level
(academic, technical, and vocational education), the sample
was representative of the actual Flemish eighth grade school
population (45.4%, 30.5%, and 22.0%, respectively and a min-
ority of 4.3% enrolled in arts education; Scheys, 2014).

Another strength was the use of person-centred, multi-
level analyses. This innovative approach sheds new light on
the findings of previous studies and emphasises the need for
further research focusing on the mediating role of perceived
MC on the relationships among actual MC, motivation, PA,
and organised sports participation. It is recommended for
future studies to use even larger samples. Larger sample
sizes could allow identifying more profiles (e.g., underestima-
tors with various levels of actual MC) and provide more
insight about differences among clusters in terms of motiva-
tion and PA levels. Examining the misalignment of perceived
and actual competence is also warranted. A mixed method
study with quantitative measurements of MC and qualitative
data by means of focus group conversations and individual
depth interviews with adolescents could provide more
insight in this matter. A recent qualitative study (Barnett,
Cliff, Morgan, & van Beurden, 2013) among Australian 16-
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to 18-year olds indicated that motivation towards participa-
tion in sports and PA is affected by adolescents’ perception
of their MC.

Conclusions

The results of the present study demonstrated that actual and
perceived MC are positively related among adolescents but
the strength of the association is moderate. Half of the ado-
lescents overestimate their MC, and overestimation positively
relates to motivation for PE and engagement in PA and sports,
especially among adolescents with low actual MC. As such, it is
recommended that professionals in PE, PA, and sports pay
sufficient attention to developing perceived MC, especially
among adolescents with low levels of actual MC. The results
also suggest that adolescents do not underestimate their
actual MC levels, which is positive, as underestimation might
discourage adolescents from engaging in PA and sports.
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