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Extended Abstract

Introduction

Developmental Coordination Disorder (DCD) is one of the most common neurodevelopmental
conditions of childhood and is characterized by marked difficulties in the acquisition and execution of
coordinated motor skills that are substantially below expectations for the child’s chronological age and
opportunities for learning. According to DSM-5, these motor difficulties interfere with daily living,
academic performance, play participation, and social functioning, while they cannot be better explained
by intellectual disability, visual impairment, or a known neurological disorder (American Psychiatric, 2013).
Children with DCD commonly experience problems in gross motor skills such as running, jumping, and
balance, as well as fine motor skills such as handwriting, buttoning, cutting, and eye—hand coordination
(Blank et al., 2019). International evidence indicates that DCD affects a meaningful proportion of school-
age children, with prevalence often estimated at around 5-6%, although recent epidemiological findings
have reported lower estimates in some populations (Erskine et al., 2024; Karabak et al., 2025). Importantly,
symptoms may persist into adolescence and adulthood in a considerable number of cases, which highlights
the need for timely identification and intervention (Rivard et al., 2016).

Motor proficiency is a central indicator of children’s motor development and refers to the skilled,
coordinated, and effective performance of motor tasks (Gallahue, 2010). Children with DCD typically
obtain lower scores on motor proficiency assessments, and these limitations may restrict their
independence, reduce participation in physical activity, and increase vulnerability to later health-related
risks (Zwicker et al., 2012; Zwicker et al., 2018). The consequences of DCD are not limited to motor
performance. The environmental stress hypothesis explains how primary motor difficulties may generate
secondary stressors, including peer rejection, repeated failure, reduced participation, and interpersonal
difficulties, which may then contribute to anxiety, stress, depression, and other internalizing problems
(Cairney et al., 2013; Erskine et al., 2024). Self-efficacy is especially relevant in this pathway. Defined as the
individual’s belief in their capacity to organize and execute actions required to achieve desired outcomes,
self-efficacy strongly shapes motivation, persistence, and participation (Bandura, 1997). Children with
DCD often report lower self-efficacy and less enjoyment of physical activity than typically developing
peers (Cairney et al., 2005; Farhat et al., 2024; Nobre et al., 2019).

Play-based motor interventions are particularly suitable for children because they combine
structured movement practice with intrinsic motivation, enjoyment, and repeated opportunities for
success. Previous evidence suggests that game-centered physical education programs can improve motor
proficiency and self-efficacy among children with DCD (Mohammadzadeh et al., 2025). However, an
important applied question concerns whether cooperative or competitive play structures produce stronger
benefits. Cooperative games emphasize mutual support, shared success, group problem-solving, and
reduced interpersonal comparison, whereas competitive games emphasize winning, ranking, speed, and
outperforming others (Grineski, 1996). Cooperative learning in physical education has been introduced as
an effective alternative to traditional approaches because it can improve instructional quality and reduce
some problems associated with passive or highly competitive formats (André et al., 2011). Recent evidence
also suggests that cooperative sport-based games may be more effective than competitive approaches in
enhancing children’s motor and social skills (Ojeda-Troncoso & Campos-Campos, 2025). In contrast,
competitive structures may be stressful for children who repeatedly experience motor failure, because
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success depends on performing better than others (Barrett, 2005; Vanden Auweele et al., 1999). Therefore,
the present study aimed to compare the effectiveness of cooperative and competitive play approaches on
motor proficiency and self-efficacy in children with symptoms of DCD.

Methods and Materials

This study used a quasi-experimental pre-test—post-test design with a control group. The statistical
population consisted of female students aged 9 to 12 years with symptoms of Developmental Coordination
Disorder in Khoy city during the 2021-2022 academic year. The sampling process began with initial
screening using the DCDQ-07 questionnaire completed by parents. After this screening stage, the
Movement Assessment Battery for Children—-Second Edition was administered to confirm low motor
performance. Students were included if their percentile score on this test was below the fifth percentile, if
they were studying in elementary schools in Khoy, if they were within the target age range, and if written
informed consent was provided by their parents. To approximate DSM-5 criteria, parental reports and
school records were also reviewed, and children with clear neurological disorders, intellectual disability,
severe visual impairment, or medical conditions affecting movement were excluded. Because no
independent clinical diagnosis was made by a physician or occupational therapist outside the research
team, the findings are most accurately generalizable to children with symptoms of DCD and low motor
performance.

The final sample included 36 eligible students selected through purposive sampling and randomly
assigned to three equal groups: cooperative games, competitive games, and control, with 12 participants
in each group. The two experimental groups received 24 intervention sessions, each lasting 45 minutes,
delivered three times per week. The cooperative games group participated in play activities structured
around collaboration, turn-taking, peer support, collective success, and mutual encouragement. The
competitive games group performed activities with similar motor content but organized around speed,
outcome, comparison, and winning. The control group continued only the usual school physical education
program and did not receive the structured play intervention. Each intervention session followed a fixed
sequence including warm-up, main game activity, instructor feedback, and brief cool-down. To increase
comparability between the two intervention conditions, the motor skills embedded in both protocols were
kept as similar as possible, while the social structure of the games differed.

The study instruments included the Movement Assessment Battery for Children—Second Edition
for screening and confirmation of motor difficulty, the short form of the Bruininks—Oseretsky Test of
Motor Proficiency—Second Edition for measuring motor proficiency, and the Wheeler and Ladd
Children’s Self-Efficacy Scale for assessing children’s perceived self-efficacy. The self-efficacy scale
included 22 items and yielded higher scores when children perceived themselves as more capable. Motor
proficiency and self-efficacy were measured at pre-test and post-test in all three groups. Data analysis
began with descriptive statistics and assessment of baseline group homogeneity in age, height, and weight.
Analysis of covariance was then used to compare post-test scores while controlling for pre-test scores.
The main assumptions of covariance analysis, including normality, homogeneity of variances,
homogeneity of regression slopes, and absence of significant group-by-pre-test interaction, were examined
before the main analyses. The significance level was set at 0.05.

Findings



Descriptive analysis showed that the three groups were homogeneous in demographic
characteristics. The mean age was 10.50 years in all three groups, and the between-group difference was
not significant. Height and weight also did not differ significantly across the cooperative games,
competitive games, and control groups, indicating appropriate baseline comparability. For self-efficacy,
the control group changed only slightly from 36.41 + 8.50 at pre-test to 37.25 + 8.58 at post-test. The
competitive games group increased from 35.66 + 7.71 to 45.25 + 6.01, while the cooperative games group
increased from 34.41 + 8.82 to 53.83 * 6.47. After controlling for pre-test scores, ANCOVA showed a
significant group effect on post-test self-efficacy, F = 37.51, p < 0.001, n? = 0.70, indicating that a
substantial portion of post-test variance was explained by group membership and intervention type.

For motor proficiency, the control group showed minimal change from 29.41 + 4.44 at pre-test to
30.41 + 4.64 at post-test. The competitive games group improved from 29.33 + 4.42 to 48.91 * 5.58,
whereas the cooperative games group improved from 30.00 £ 3.16 to 56.41 + 3.52. ANCOVA indicated
a significant group effect on post-test motor proficiency after controlling for pre-test performance, F =
236.59, p < 0.001, n?* = 0.93. This effect size was large and showed that the intervention condition
accounted for a very high proportion of variance in motor proficiency outcomes.

Post-hoc LSD comparisons confirmed that both experimental groups differed significantly from
the control group in self-efficacy and motor proficiency. The cooperative games group also differed
significantly from the competitive games group in both dependent variables. For self-efficacy, the reported
pairwise mean differences were 14.64 between cooperative games and control, 7.11 between competitive
games and control, and 7.53 between cooperative and competitive games, all at p < 0.001. For motor
proficiency, pairwise comparisons also indicated significant superiority of the intervention groups over
the control group and significant superiority of cooperative games over competitive games, all at p <
0.001. Overall, the pattern of means and inferential statistics showed that both play-based interventions
were effective, but cooperative games produced the strongest improvements in both psychological and
motor outcomes.

Discussion and Conclusion

The findings indicate that structured play-based interventions can improve both self-efficacy and
motor proficiency in children with symptoms of Developmental Coordination Disorder. The improvement
observed in both experimental groups suggests that repeated, organized, and developmentally appropriate
motor activities can provide children with meaningful opportunities to practice movement skills, receive
feedback, experience success, and participate more actively in physical activity. However, the stronger
effect of cooperative games shows that the social and emotional structure of the play environment is a
decisive factor in intervention outcomes. For children who have a history of motor failure and may be
sensitive to negative evaluation, cooperative games appear to provide a safer and more supportive context
for engagement.

The superiority of cooperative games in improving self-efficacy can be explained by the fact that
these activities reduce direct comparison and shift the criterion of success from defeating others to
contributing to a shared goal. In such a context, children can experience small successes, observe peers
succeeding, receive encouragement, and participate without the same level of fear of failure. These
mechanisms may help children revise negative beliefs about their abilities and develop more positive
perceptions of competence. Competitive games may also increase effort and excitement, but for children
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with weaker motor skills, they may simultaneously intensify performance anxiety, fear of mistakes, and
avoidance tendencies.

The greater improvement in motor proficiency in the cooperative games group may also be
attributed to increased practice opportunities in a less threatening environment. When children are not
overly concerned with winning or being judged, they may be more willing to attempt difficult tasks, repeat
movements, correct errors, and explore new motor strategies. This is particularly important for children
with DCD symptoms, who often require more repetition, supportive feedback, and gradual mastery
experiences. Therefore, cooperative games may support motor learning not only through physical
repetition but also through emotional security, peer interaction, and sustained participation.

In conclusion, both cooperative and competitive play-based approaches were effective in
producing short-term improvements in self-efficacy and motor proficiency among girls aged 9 to 12 years
with symptoms of DCD, but cooperative games were more effective. These findings support the use of
cooperative, school-based, low-cost, and non-threatening motor interventions for children with
coordination difficulties. Physical education teachers, occupational therapists, and child development
specialists can use cooperative play structures to enhance movement competence while also strengthening
children’s beliefs in their own abilities. Nevertheless, the findings should be interpreted with caution
because the sample size was small, the participants were limited to girls from one city, the control group
did not receive an active alternative intervention, diagnosis was based on screening and motor assessment
rather than independent clinical evaluation, and no follow-up phase was included. Future studies should
use larger samples, include boys and girls, apply active control groups, obtain independent clinical
confirmation of DCD, and examine the long-term stability of intervention effects.
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