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Abstract Links were examined between the presence of developmental coordination disorder (DCD) in adolescents and
psychosocial variables related to students’ self-determined motivation in school physical education (PE). Adolescents (N =
336) with and without DCD were compared on perceived autonomy support by the PE teacher, fulfillment of the needs for
autonomy, competence, and relatedness, amotivation, external regulation, introjected regulation, identified regulation,
intrinsic motivation for PE participation, and PE enjoyment via self-report questionnaires. Neither DCD by gender interaction
nor main effects for gender emerged. In terms of DCD main effects, adolescents with DCD reported significantly lower
fulfillment of the need for relatedness, higher amotivation, and lower PE enjoyment than typically developing peers. The
presence of DCD is linked to lower levels of need for relatedness satisfaction, and PE enjoyment, and higher levels of
amotivation posited within self-determination theory among adolescents in school physical education. Need supportive
teaching strategies seem to be of high importance in PE classes involving adolescents with DCD.
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1. Introduction

Developmental coordination disorder (DCD) typically
refers to movement difficulty children have, that is not
attributed primarily to either intellectual disability, visual
impairment, or neurological condition affecting movement,
with about 5-6% of school-aged children assumed to be
affected by this condition. [1] Problems with coordinated
movements may continue through adolescence in an
estimated 50%-70% of children leading to a number of
secondary psychosocial consequences. [1] Longitudinal
studies have shown that poor motor proficiency in early and
primary education is associated with reduced physical
activity participation in later childhood and adolescence.
[2,3] Other DCD consequences include lower educational
achievement and therefore fewer life chances in an
adolescent’s life; [4] poorer self-perceived competence and
adequacy related to physical activity; [5] poorer sense of
self-worth and athletic competence; [6] reduced physical
activity participation and poor physical fitness levels, [7,8]
obesity, [1] and the tendency to avoid participating in team
play and sports. [9]
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A better understanding of why these children are less
physically active may be achieved by shedding more light on
how tasks, environments, and patterns of perception may
shape children’s decision to participate [10]. A number of
motivational variables have been linked to the presence of
DCD such as lowered generalized self-efficacy toward
physical activity, [11] perceived competence, [12] task
efficacy and barrier efficacy, [13] likelihood of selecting
(i.e., predilection) PA and adequacy of performing PA. [5]
Adolescents with DCD tend to rate the same health and
fun outcomes in PE as highly important compared to their
movement competent peers, feeling that they are doing
something meaningful. [14] Given that children and
adolescents with DCD should be included into physical
activity opportunities in school, improvement of motor
competence, and promotion of enjoyment of physical
activity for children with DCD become highly important.
[14]

Within  self-determination theory (SDT), [15] a
differentiated view of student motivation is posited in the
dual process model [16] based on the two distinct
motivational processes of perceived autonomy support
and perceived teacher control; the former is followed
by needs satisfaction and optimal students’ outcomes
whereas the latter is followed by needs frustration and
maladaptive students’ outcomes. [16,17] These processes
are conceptually and empirically distinct. [16,17] An
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autonomy-supportive environment is assumed to satisfy
the psychological needs for autonomy, competence, and
relatedness. These in turn, create stronger autonomous
behavioral regulations for engaging in the activities (e.g.,
identified regulation, i.e., engaging in a behavior because it
is viewed as important to the person; and intrinsic motivation,
i.e., engaging in a behavior because it is enjoyable), and
weaker controlled regulations (e.g., external regulation, i.e.,
engaging in the behavior to avoid teacher’s punishment;
introjected regulation, i.e., engaging in the behavior to avoid
feelings of guilt or shame), and amotivation (i.e., the state of
lacking the intention to act). [15] These types of regulations
are theoretically situated on a self-determination continuum
ranging from amotivation to controlled regulations to
autonomous regulations [15] with the autonomous
regulations being conducive to optimal motivational
outcomes. [17] Higher levels of autonomous regulations are
assumed to be conducive to higher levels of enjoyment and
intention to participate in the activity. [18] The need for
autonomy is satisfied when persons feel their behavior as an
expression of who they are, and feel initiative with regard to
this behavior; the need for competence is satisfied when
individuals feel effective in performing the task; the need
for relatedness is fulfilled when one feels authentically
connected to others and a sense of belonging to one’s group.
[15] In support of the relevance of SDT constructs to the
understanding of the activity-deficit in children with DCD,
[19] qualitative data have emerged showing that adults
who were low skilled when they were children in PE [20]
reported intimidating behaviors by PE teachers (i.e., a
controlling motivating style); feeling forced to participate in
activities the students disliked in the first place (i.e., low
need for autonomy satisfaction); experiencing athletic skills
atavery low level (i.e., low need for competence fulfillment);
feeling marginalized and humiliated (i.e., low need for
relatedness fulfillment). No study todate to our knowledge
has examined the links of the presence of DCD with
self-determined motivational processes assumed to be
energized by an autonomy-supportive motivating style.
[16] Therefore, differences were examined between
adolescents with and without DCD on perceptions of an
autonomy-supportive PE teacher’s motivating style;
satisfaction of students’ needs for autonomy, competence,
and relatedness; motivational regulations of external
regulation, introjected regulation, identified regulation,
intrinsic motivation, and amotivation; and levels of PE
enjoyment. It was hypothesized that adolescents with DCD
would report lower levels of the adaptive motivational
variables and PE enjoyment compared to typically
developing peers, and higher levels of the controlling
regulations, and amotivation. Further, the role of gender was
also examined given research showing that boys perceived
competition and winning as more important than girls did;
[21] boys were attracted more by activities where physical
prowess and social status are displayed such as competition,
meaning that vigorous physical activity is regarded as more
gender-appropriate for boys; [22] boys reported higher

athletic competence than girls; [6] and being competent at
sports was found to be the most important criterion for rating
male popularity, for both male and female adolescents,
something that was not the case for female popularity. [23]

2. Materials and Methods

Participants

Data were derived from adolescents attending middle
schools in an urban area of average socioeconomic status in
Northern Greece. There were 336 adolescents (156 boys;
46.4% and 180 girls; 53.6%) from three schools and nine
classes with an age range 13-16 yrs. (M = 13.47 yrs., SD =
0.55). Students’ height ranged 135 - 186 cm (M = 164.01,
SD = 8.58) and their weight ranged 28 - 100 Kg (M = 55.55
kg, SD = 10.37). They participated in out-of-school sports
between 0 and 6 times weekly (M = 1.85, SD = 1.80). Sports
activities included handball, badminton, cycling, basketball,
tennis, swimming, taekwondo, and skiing.

Students with motor difficulties were identified using the
Movement-Assessment Battery for Children — 2 (MABC-2).
[24] Out of 336 adolescents, 32 participants (9.5%) were
classified as having motor coordination difficulties (18 boys,
56.3% and 14 girls, 43.8%)compared to typically developing
peers (n = 304; 138 boys, 45.4% and 166 girls, 54.6%).
This was achieved using a total score below 67 inclusive
and percentile range below the 15th percentile inclusive.
Participation in PE was compulsory and took place twice a
week with each lesson lasting 45 min.

Measures

Perceived autonomy support by the PE teacher (PAS).
Students’ perceptions of PE teachers’ autonomy supportive
behaviors were assessed using the short (6-item) version of
the Health Care Climate Questionnaire (HCCQ) [25]
modified for PE. Sample items are “I feel that my PE teacher
provides me choices and options in regard to the way I
participate in PE” and “My PE teachers encourages me to ask
questions”. Responses were provided on a 7-point Likert
scale anchored by 1 (“Strongly disagree”) and 7 (“Strongly
agree”). Evidence supportive of internal reliability and
nomological validity of scale scores has been provided by
Vlachopoulos, Katartzi, and Kontou [26].

Basic psychological needs in physical education scale
(BPN-PE). The BPN-PE [26] was used to assess the extent
to which the psychological needs for autonomy, competence,
and relatedness were satisfied in PE. Responses were
provided following the stem “Generally in PE...” on a Likert
scale ranging from 1 (“Strongly disagree™) to 7 (“Strongly
agree”). Sample items are for autonomy (e.g., “I feel like the
activities we are doing have been chosen by me”); for
competence (e.g., “I feel I perform correctly even the tasks
considered difficult by most of the children”); and
relatedness (e.g., “I feel like I have a close bond with my
classmates”). Evidence supportive of the factor structure and
nomological validity of scale scores with Greek students has
been provided by Vlachopoulos et al. [26].
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Revised perceived locus of causality in physical
education scale (PLOC-R). The behavioral regulations of
amotivation, external regulation, introjected regulation,
identified regulation, and intrinsic motivation were measured
in PE using the PLOC-R [27] Students indicated their
reasons for participation in PE following the stem “I take part
in PE...”. Sample items are for amotivation (e.g., “But I
really feel I am wasting my time in PE”), external regulation
(e.g., “Because in this way I will not get a low grade”),
introjected regulation (e.g., “Because I would feel bad if the
other students thought that I am not good at PE”), identified
regulation (e.g., “Because it is important to me to do well
in PE”), and intrinsic motivation (e.g., “Because PE is
enjoyable”). Responses were provided on a Likert scale
anchored by 1 (“Strongly disagree”) and 7 (“Strongly
agree”). Evidence has emerged in support of the factor
structure and nomological validity of the PLOC-R scores
among Greek students. [27]

PE enjoyment. To assess enjoyment in PE, the four items
used by Scanlan, Simons, Carpenter, Schmidt, and Keeler
[28] to measure sport enjoyment in the context of the sport
commitment model, were adapted for use in PE. The items
used were “Do you enjoy/are you happy/do you have fun/do
you like participating in PE”. The response scale options
were 1 (“not at all”), 2 (“a little”), 3 (“sort of”), 4 (“pretty
much”), and 5 (“very much”). An alpha of .90 has been
reported by Scanlan et al. [28] and .86 with Greek students in
school PE. [29]

Procedures

The study has been approved by the Ministry of Education
and the institutional research ethics committee before
experiment was started and has been conducted in
accordance with the principles set forth in the Helsinki
Declaration. Prior to data collection, permission to conduct
the study was granted from the school head-masters while
informed consent was obtained from parents and the students
(parents could opt out if they wished by completing a form).
Data were collected during second school trimester by
research assistants who visited the schools. The purpose of
the investigation was explained to the students, they were
informed that their participation was voluntary and that their
responses would remain in confidence. No pupils denied to
participate in the data collection. A coding system was used
to match pupils’ responses on the questionnaires with their
MABC-2 scores to secure anonymity.

Data Availability

The data associated with the paper are not publicly
available but are available from the corresponding author on
reasonable request.

Data Analysis

Questionnaire responses were subjected to confirmatory
factor analysis (CFA) along estimation of Cronbach’s alpha
coefficients. [30] For the CFAs factor variances were
fixed to unity, factor covariances were allowed to be freely
estimated, and item error covariances were fixed to zero. To

examine model fit we used the chi-square statistic; the
Comparative Fit Index (CFI) [31] with a value of .95 or
greater reflecting an excellent fit to the data [32] and a value
of .90 or greater indicating a reasonable fit; the Root Mean
Squared Error of Approximation (RMSEA) [33] and its’
90% confidence interval (RMSEA 90% CI) with a value
lower than .05 indicating a good model fit [32] and a
value between .08 and .10 indicating an adequate fit.
[34,35] Additionally, Cronbach’s alpha coefficients [30]
were estimated along with Pearson’s correlations between
the variables. Next, adolescents were classified into DCD
and typically developing peers and the DCD by gender
interaction as well as main effects for DCD and gender were
examined.

3. Results

Confirmatory Factor Analyses and Internal Consistency

The corrected for non-normality fit indexes were for the
BPN-PE S-B scaled 4 = 209.68, df = 51, robust CFI = .919,
robust RMSEA = .096, RMSEA 90% CI =.083 - .110. The
fully standardized item loadings ranged .593-.851. For
PLOC-R fit indexes were: S-B scaled y* = 409.46, df = 142,
robust CFl = .915, robust RMSEA = .075, RMSEA 90%
Cl = .066-.083. The fully standardized item loadings
ranged .627 - .862. For the two-factor model including the
two single factors of perceived autonomy support, and PE
enjoyment, fit indexes were: S-B scaled 4 = 138.83, df = 34,
robust CFl = .943, robust RMSEA =.096, RMSEA 90% ClI
=.079-.112. The fully standardized item loadings ranged for
autonomy support .434-.793 and for PE enjoyment .839-.936.
Alpha values were .84 for perceived autonomy support, .83
for autonomy,.85 for competence,.86 for relatedness, .86 for
amotivation, .81 for external regulation, .76 for introjected
regulation, .86 for identified regulation, .87 for intrinsic
motivation, and .93 for PE enjoyment.

Descriptive Statistics and Pearson’s Correlations

Generally, there were above average mean levels of
perceived autonomy support, needs satisfaction, autonomous
regulations, and introjection while there were low levels of
amotivation, and external regulation. Also, above average
were mean levels of PE enjoyment (Table 1).

In terms of correlations, autonomy support was positively
correlated with the three needs, the autonomous regulations,
and PE enjoyment; weakly with introjection; and negatively
with amotivation and external regulation (Table 2). A similar
pattern of correlations emerged between PE grades and these
variables except for autonomy support. The three needs were
positively intercorrelated. The intercorrelations between the
PLOC-R variables approached a quasi-simplex pattern with
variables closer to each other showing stronger correlations
compared to more distal variables on the self-determination
continuum (i.e., relative autonomy continuum; [15] (Table
2).

Being identified as DCD was negatively correlated with
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correlated with relatedness satisfaction; negatively

with

with amotivation and external regulation, and uncorrelated amotivation and external regulation; and negatively with

with introjection and identification. Also having DCD was  weekly frequency of out-of-school sports (Table 2).

not correlated with gender. Being a girl was positively

Table 1. Means, Standard Deviations, and Effect Sizes for Group Differences
Variables
Total Sample Typical adolescents DCD adolescents ES Boys Girls ES
M SD M SD M SD g M SD M SD g

1. Perceived autonomysupport 4.16 1.39 421 1.38 3.69 1.50 A7 | 405 | 144 | 4.25 1.35 14
2. Autonomy satisfaction 4.39 1.55 4.47 1.53 3.67 1.51 52 | 438 | 1.71 | 441 | 140 | .01
3. Competence satisfaction 4.49 1.49 4.57 1.48 3.76 1.39 55 | 446 | 165 | 452 | 134 | .04
4. Relatedness satisfaction* 5.17 1.48 5.27 142 421 1.68 73 | 4.89 1.62 5.42 1.30 .36
5. Amotivation* 2.37 1.65 2.26 1.59 3.40 1.80 70 | 269 | 185 | 209 | 1.39 | .37
6. External regulation 3.00 1.80 2.92 1.80 3.76 1.65 A7 3.28 1.89 2.76 1.68 .29
7. Introjected regulation 3.91 155 3.91 1.56 3.96 1.44 .03 | 4.00 1.69 3.83 1.42 .10
8. Identified regulation 5.10 1.54 5.16 1.53 4.60 1.57 36 | 504 | 167 | 516 | 142 | .07
9. Intrinsic motivation 4,90 1.65 4,97 1.65 4.28 1.54 42 | 4.88 1.82 4,92 1.49 .02
10. PE enjoyment* 3.72 1.19 3.81 1.16 2.81 1.14 .86 3.63 1.26 3.79 1.13 A3

Note. N = 336. Typical adolescents (n = 304); DCD adolescents (n = 32); Boys (n = 156); Girls (n=180). Hedge’s g values of .15, .40 and .75 represent small, medium,
and large ESs respectively. *indicates significant differences between typical and DCD adolescents independent of gender.

Table 2. Pearson’s Correlations Between Variables
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1. Perceived
autonomy _
support
2. Autonomy 2% .
3. Competence A8** T1** _
4. Relatedness .39%* 53** 61** .
5. Amotivation | -.26%* | -.24** | -18** | - 15** _
6. External
i -29%% | -25%% | - 14%* -.09 T2%* _

regulation
7. Introjected

16** 27 29%* 21%* A7+ .35%*
regulation -
8. Identified

50** .64** B1** 50** S34%* | 19%* | AT**
regulation -
9. Intrinsic

54** N .63** 47> S20%* |- 24%% | 40*%* | .83**
motivation -
10. Enjoyment 44> .64** A48** 38%* | -31F* | -26%% | 26%* | 61** | 72** _
11. PE grades .09 18** 29%* 21%% | -21%* | - 15%* .04 20%* | .16** 14* _
12. Age -.08 -.00 -.04 .-06 13* .09 -.01 -.05 -.03 -.00 - 14%* _
13.Height -.01 .09 .00 .01 .09 .07 -.02 .01 .00 .02 .06 19%* _
14 Weight -.05 -.00 -.10 -.10 12* .07 -.10 -.10 -.03 .00 -16%* | .26%* .68** _
15.Frequency
out-of school .09 18** .26%* 18** .02 -.03 .08 21%% | 22%* | 15%* 24%% | - 156%* .07 -.02 _
sports
16. DCD -.10* - 16%* [ - 15%* | - 21** .20%* A13* .01 -.10 -12% | -.24%* | - 26%* .05 -.04 .01 -.08 _
17. Gender .06 .00 .01 A7 -18** | -14%* -.05 .04 .01 .06 .00 .06 -16** | -16%* | -19** | -.06

Note. N = 336. *p< .05; **p< .01. DCD has been coded as 1 (typical adolescents) and 2 (DCD adolescents). Gender has been coded as 1 (boy) and 2 (girl).
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Differences Between Typical and DCD Adolescents

A two-way MANCOVA was estimated to examine
the interaction of DCD by gender in relation to the
outcome variables of perceived autonomy support, needs
for autonomy, competence, and relatedness, amotivation,
external regulation, introjected regulation, identified
regulation, intrinsic motivation, and PE enjoyment
controlling for trimester PE grades, age, height, weight, and
weekly frequency of out-of-school sports. Neither a DCD
by gender multivariate interaction [Wilk’s lambda = .957,
F(10, 296) = 1.34, p = .207, partial eta squared = .043] nor a
multivariate main effect for gender emerged [Wilk’s lambda
= .965, F(10, 296) = 1.07, p = .379, partial eta squared
= .035]. However, a multivariate main effect emerged for
DCD group membership [Wilk’s lambda = .908, F(10, 296)
=2.99, p =.001, partial eta squared = .092]. Significant DCD
univariate effects were found for relatedness [F(1, 305) =
6.32, p =.012, partial eta squared = .020], amotivation [F(1,
305) = 6.38, p = .012, partial eta squared = .020] and PE
enjoyment [F(1, 305) = 14.66, p = .000, partial eta squared
= .046] but not for autonomy support [F(1, 305) = 1.65,
p =.199, partial eta squared = .005], autonomy [F(1, 305) =
2.97, p =.085, partial eta squared = .010], competence [F(1,
305) = 1.99, p = .159, partial eta squared = .007], external
regulation [F(1, 305) = 2.13, p = .145, partial eta squared
= .007], introjected regulation [F(1, 305) =.413, p = .521,
partial eta squared = .0051, identified regulation [F(1, 305)
= .520, p = .471, partial eta squared = .002], and intrinsic
motivation [F(1, 305) = 1.31, p = .253, partial eta squared
= .004]. Overall, DCD adolescents reported significantly
lower scores on fulfillment of the need for relatedness,
higher amotivation, and lower PE enjoyment (Table 1).

Hedge’s g effect size (ES) was computed for each
outcome variable group comparison (Table 1). Values
of .15, .40, and .75 are considered to represent small,
medium, and large ESs respectively. [36] Hedge’s g has been
considered approriate in group comparisons with small
sample sizes. [37] In terms of the significant DCD main
effects, there were moderate ESs for relatedness satisfaction
and amotivation, and a large ES for PE enjoyment (Table 1).

4. Discussion

The present findings extend the evidence base of
motivational variables linked to the presence of DCD
including SDT basic psychological needs, behavioral
regulations, the interpersonal element of the autonomy
supportive motivating style adopted by the PE teacher,
and PE enjoyment. The present findings are situated
within the dual process model embedded in SDT. [16]
Given distinctiveness of these motivational processes at a
conceptual and an empirical level, information is provided
on the links of the presence of DCD with motivational
variables embedded in the adaptive motivational process of
the dual process model.

DCD was significantly linked to lower levels of

relatedness fulfillment, higher amotivation, and lower PE
enjoyment. The finding of low relatedness fulfillment may
be interpreted through the reported experiences of adults
who were low skilled when children in PE. [20] In
these interviews, participants reported experiences where
classmates ignored them in PE, did not count on them
during games (i.e., not passing the ball to them even if
they were close to typical classmates), suffering harassment
and disinterest from their classmates, laughter in class,
humiliation, contempt, and exclusion in very specific
situations such as the formation of teams and playing games.
[20,38] Also murmurs by the classmates when the teacher
told them something and indifference by the classmates
when they failed in a group activity. Motor competence may
be important in terms of acceptance by peers [39] given that
motor competence is subjected to the social examination of
the class [20], and being competent at sports has emerged as
the most important criterion for rating male popularity
among male and female adolescents, a criterion that was
not important for female popularity. [23] Also, a feeling of
exclusion from the group had been reinforced by particular
PE teacher behaviors such as allowing the students
themselves to form the teams. [20] In agreement with these
findings, in a qualitative account of sources of amotivation in
PE, it was found that reasons leading to amotivation included
getting negative comments from peers and disliking being
the last one picked. [40]

The higher levels of amotivation and the lower levels of
enjoyment reported by the DCD adolescents seem to emerge
from a number of negative emotional experiences in PE such
as anxiety, humiliation, frustration, martyrdom, agony,
rejection, exclusion, and sadness for these children. [20] As
reported, these experiences were the reason for the adoption
of a non-active lifestyle leading to a lack of motivation
toward sports and physical activities. [20]Given the central
role of the PE teacher in this environment, research has
highlighted the important role of adequate teacher-to-student
social support in the form not only of autonomy support (i.e.,
creating an environment providing choice and opportunity
for self-direction) but also of competence support (i.e.,
providing support of competence and mastery) and
relatedness support (i.e., providing a stable, secure, and
nurturing relationship with the students). [41] Students who
felt unimportant by their PE teachers, or ignored, wondered
why they should participate in PE displaying higher
amotivation. [41] In the present study, it seems that PE
enjoyment was the variable mostly impacted by DCD. This
finding corroborates the central role attached to enjoyment of
physical activity for children with DCD. [14] Indeed, the
appropriate design of inclusive PE classes and adaptation of
teaching methods aiming to improve motor competence and
promote enjoyment in PE has been recognized as a priority.
[14] Educational practices grounded in SDT that are
conducive to adaptive motivational outcomes have been
reported. [42-44,19] Need supportive behaviors are
considered an important addition to the PE teacher’s
behavioral repertoire working with adolescents with DCD,
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over and beyond the teaching style used in interacting with
these children. [14]

Further, despite studies showing the greater importance
boys attach to competition and winning than girls; greater
attraction of boys to activities where physical prowess may
be displayed; higher levels of perceived athletic competence
for boys compared to girls; and sports competence being the
most important criterion for rating male popularity rather
than female popularity, gender was not found to play arole in
the differences presently studied between typical and DCD
adolescents in a host of adaptive motivational variables
embedded in SDT. That is, the emerging differences were
found independent of gender, meaning that the influence of
the DCD condition was found to be much stronger on the
variables studied compared to the possible influence of
gender. Clearly, further research may be needed on this topic
to substantiate these findings.

Limitations of the study include (a) that the findings
cannot be generalized as the samples were not of a
representative nature; (b) that identification of children with
DCD might had been enhanced if additional measures had
been obtained of the impact of DCD on adolescents’ daily
living activities. [45] Future research might explore among
adolescents with and without DCD the links of elements of
the motivational processes originating within SDT with
behavioral indexes of student engagement in physical
activity in PE.

5. Conclusions

Adolescents with DCD report reduced adaptive physical
activity motivational experiences posited within SDT
compared to typically developing peers in school PE.
The present findings extend the evidence base of adaptive
physical activity motivational variables linked to the
presence of DCD in an effort to better understand the sources
of physical activity-deficit in this population in school PE.
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