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Objective: To compare the effects of group-based and indi-
vidual-based motor skill training on motor performance in 
children with developmental coordination disorder. 
Design: Randomized controlled pilot intervention study.
Subjects/patients: Twenty-three children (4 girls) with develop  - 
 mental coordination disorder (mean age (standard deviation 
(SD)) 8 years (1 year and 2 months)).
Methods: Twelve children were randomly assigned to un-
dergo a motor training programme once a week for 8 con-
secutive weeks in a group setting, and 11 children received 
the same training on an individual basis during the same pe-
riod. Each child was also instructed to perform home exer-
cises on a daily basis. The Movement Assessment Battery for 
Children (MABC) was used to assess motor ability. Home 
exercise compliance and parental satisfaction with the pro-
grammes were also evaluated.
Results: A significant reduction in the MABC total impair-
ment score was found following both group-based (mean 
–4.4 (SD 5.0), p = 0.003) and individual-based training (mean 
–5.2 (SD 5.1), p = 0.016). However, the change in total impair-
ment score did not differ significantly between the 2 groups 
(p = 0.379). There was similarly no significant between-group 
difference in home exercise compliance (p = 0.288) and pa-
rental satisfaction (p = 0.379). 
Conclusion: Group-based training produced similar gains 
in motor performance to individual-based training. Group-
based training may be the preferred treatment option due to 
the associated cost savings. 
Key words: exercise; balance; motor; developmental coordina-
tion disorder; rehabilitation.
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INTRODUCTION

Approximately 6% of all school-aged children are affected by 
developmental coordination disorder (DCD) (1). The deficits 
in motor skills associated with this condition not only lead 
to unsatisfactory performance in daily activities, but may 
also have a negative impact on psychosocial domains (2–4). 

Without proper intervention, the problems that arise from 
DCD may persist into adolescence and adulthood (5, 6). Early 
intervention to enhance motor performance is thus important 
for children with the disorder.

Exercise training may be a viable way of improving motor 
skills in children with DCD (7–11). A frequently used ap-
proach is individual-based training, in which children with 
DCD receive 1-on-1 training from a therapist (7, 10, 11). An 
alternative approach is group-based training, in which several 
children are grouped together and participate in similar motor 
activities (8, 9). With the increasingly limited fiscal resources 
in the public health sector, group-based training may be an 
appealing approach if it can be proved to produce similar, if 
not better, outcomes.

A meta-analysis by Pless & Carlsson (12) showed that group-
based therapy (effect size = 0.96) may be more effective than 
individual-based therapy (effect size = 0.45) in improving motor 
skills in children with DCD. However, the comparison between 
the 2 treatment delivery modes was based on separate studies 
with vastly different subject selection criteria, study designs, 
treatment approaches, and training protocols. To date, no study 
has directly compared the effects of group-based and individual-
based motor skill training in school-aged children with DCD. 

In this randomized controlled study, we aimed to compare 
the effects of group-based and individual-based motor skill 
training on motor performance in children with DCD. The mo-
tor skill training employed was a multi-dimensional exercise 
programme designed to target the various motor impairments 
commonly found in children with DCD (e.g. balance impair-
ment, poor coordination of movement, poor core stability). As 
this was a pilot study, other issues such as compliance with the 
home exercises and parental satisfaction with the programmes 
were also explored. Such information should prove useful in 
the further development and implementation of motor skill 
training programmes for the DCD population.

METHODS
Study design
A randomized controlled pilot intervention trial was undertaken to 
compare the effects of group-based and individual-based motor skill 
training on motor performance in school-aged children with DCD. 
The outcome assessors were blinded to the group allocation, making 
this a single-blinded study.

EFFECTS OF GROUP-BASED VERSUS INDIVIDUAL-BASED EXERCISE 
TRAINING ON MOTOR PERFORMANCE IN CHILDREN WITH DEVELOPMENTAL 

COORDINATION DISORDER: A RANDOMIZED CONTROLLED PILOT STUDY

Winnie W. Y. Hung, MSc1,2 and Marco Y. C. Pang, PhD2

From the 1Physiotherapy Department, Kowloon Hospital, and 2Department of Rehabilitation Sciences, Hong Kong  
Polytechnic University, Hong Kong, China

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by PolyU Institutional Repository

https://core.ac.uk/display/61026417?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


123Motor skill training in DCD

Subjects
Children with DCD who were referred by the Child Assessment 
Centre to receive physiotherapy intervention at the Kowloon Hospital 
between May 2007 and December 2007 were recruited to participate 
in the study. The Child Assessment Centre is a government institution 
that provides assessment services for children in Hong Kong. To be 
included in the study, a child had to be aged between 6 and 10 years 
with a diagnosis of DCD. The diagnosis was determined following 
an assessment performed by an interdisciplinary team (comprising a 
paediatrician, a paediatric neurologist, a physiotherapist, an occupa-
tional therapist, and a clinical psychologist) at the Child Assessment 
Centre according to the criteria stated in the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV-TR) (1). These are: (i) motor 
coordination substantially below that expected for their age, with a 
gross motor composite score of < 42 as measured by the Bruininks-
Oseretsky Test of Motor Proficiency (13); (ii) motor difficulties that 
significantly interfere with academic performance or activities of daily 
living; (iii) motor difficulties that cannot be explained by any medical 
or neurological disorders (e.g. cerebral palsy); and (iv) an intelligence 
level within the normal range. Children were excluded if they: (i) had 
received or were undergoing physical therapy or occupational therapy; 
(ii) had any profound visual or hearing deficiencies that could not 
be corrected by external devices; and (iii) demonstrated excessive 
disruptive behaviour. Each child referred to the Kowloon Hospital 
by the Child Assessment Centre was further screened by our research 
personnel using the Motor Assessment Battery for Children (MABC) 
(14). Children with an MABC total impairment score of greater than 
the 15th percentile (i.e. those that fell into the no motor difficulty 
category) were excluded. 

A total of 29 children with DCD were referred to undergo physio-
therapy intervention at the Kowloon Hospital by the Child Assessment 
Centre during the study period. Three refused to participate in the 
study. Three other children attained an MABC total impairment score 
of greater than the 15th percentile (i.e. no motor difficulty category) 
upon assessment (14), and were thus excluded from the study. As a 
result, 23 children with DCD enrolled in the study.

The study was explained to the potential subjects by our research 
personnel. If the parents and children agreed to participate in the 
study, they were asked to give their written informed consent. Ethics 
approval was obtained from the ethics committees of the Hong Kong 
Polytechnic University and the Kowloon Central Cluster of the Hos-
pital Authority. All of the procedures were conducted in accordance 
with the Declaration of Helsinki.

Randomization
To ensure that the number of subjects in each group was approximately 
equal, the subjects were randomized by the drawing of a sealed opaque 
envelope containing a group code in blocks of 10. The randomization 
procedure was performed by a research therapist who was not involved 
in the assessment of the children. Twelve (2 girls) and 11 children  
(2 girls) were randomly assigned to the group-based and individual-
based training programmes, respectively (Fig. 1).

Intervention
The subjects underwent a weekly 45-min session of motor skill training 
held at the Pediatric Physiotherapy Outpatient Department of Kowloon  
Hospital for 8 consecutive weeks. The activities involved in the indi-
vidual training and group training were essentially the same, and are 
outlined in Appendix I. A variety of functional tasks and exercises 
was designed to address common motor difficulties faced by children 
with DCD, such as agility, balance, core stability, and movement co-
ordination. The same exercises listed in Appendix I were applied to 
both groups in each treatment session. As the training progressed, the 
motor tasks were adapted to ensure successful execution of the tasks 
while providing an adequate challenge to the child’s motor abilities. 
Such successful experiences induce feelings of joy and confidence, 
which may further motivate children to participate in the training (15). 

The child to therapist ratio was 4–6:1 for the group-based training 
and 1:1 for individual-based training. To maintain the consistency of 
the treatment approach, both the group-based and individual-based 
training were conducted by the same physiotherapist, who had many 
years of experience in paediatric rehabilitation.

Each subject was given home exercises to reinforce what had been 
learned at each session and to increase the exercise frequency. The 
home exercises were selected from among those used in face-to-face 
training sessions, and were intended to address the specific areas of 
motor difficulty experienced by each child. The children were in-
structed to perform these exercises on a daily basis within the study 
period. The parents were provided with clear written instructions, and 
were asked to coach or assist their children in performing the home 
exercises. The exercise programme was designed to take approximately 
20 min to complete.

Outcome measures
Motor performance. Motor performance was evaluated using the 
MABC (14) within one week of the initiation of the intervention 
and again within one week of the termination of the 8-week training 
programme. Both assessments were performed by the same independ-
ent assessors, who were experienced paediatric physiotherapists and 
were blinded to the group assignment. The children and their parents 
were instructed not to inform the assessors of the group allocation or 
the type of treatment that they had received during the sessions. The 
outcome assessors were also instructed not to ask questions that might 
lead to the disclosure of the group assignment. 

The MABC is a reliable and valid tool for evaluating motor per-
formance in children aged between 4 and 12 years, and consists of 4 
age-related batteries (14, 16, 17). Each battery has 8 motor tasks that 
measure 3 cluster areas of motor performance: manual dexterity (3 
items), ball skills (2 items), and static/dynamic balance (3 items). The 
point scores for individual items were added to form 3 cluster scores. 
The sum of these cluster scores yielded the total impairment score, 
which ranged from 0 to 40, with a lower total impairment score indi-
cating a higher motor competence level. The total impairment score 
was used to measure the treatment effectiveness, as it has been shown 

Fig. 1. CONSORT flowchart. DCD: developmental coordination disorder; 
MABC: Movement Assessment Battery for Children.
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to have adequate sensitivity to detect change in motor ability level 
among children with DCD (16). To further ensure the reliability of 
our measurements, the intra-rater reliability and inter-rater reliability 
of the assessors were also investigated before the data collection. The 
intra-rater reliability was determined by asking the same 3 raters to 
assess the videotaped performances of 5 children with DCD twice 
over a 1–2-week interval. The inter-rater reliability was estimated 
by asking the same 3 independent raters to assess another 5 children 
with DCD simultaneously. The reliability coefficients obtained were 
all greater than 0.95, indicating excellent intra-rater and inter-rater 
reliability. 

Home exercise compliance. A logbook was provided to parents for them 
to record on a daily basis (except for the days on which the face-to-face 
training sessions took place) whether their child had carried out the 
home exercise programme over the 8-week study period. The home 
exercise compliance rate (% days) was calculated using the following 
formula: (number of days of home exercise participation) × 100%/
(total number of days).

Parental satisfaction. A parental satisfaction questionnaire was used to 
gather information on the perceived benefits of the motor skill training 
programmes (Table I). The questionnaire consisted of 2 parts, with part 
I (5 questions) and part II (8 questions) addressing the perceived bene-
fits of the programme for the parents themselves and for the children, 
respectively. The parents were given the questionnaire at the end of 
the final training session and asked to indicate their level of satisfac-
tion by rating each item on a 5-point Likert scale (5 = strongly agree; 
3 = neither agree nor disagree; 1 = strongly disagree). The scores for the 
individual items were then summed and averaged to yield an overall 
satisfaction score, which was expressed as a percentage (%), with a 
higher percentage score representing a higher level of satisfaction. The 
therapist who conducted the training session was not present when 
the parents were completing the questionnaire. Upon completion, the 
questionnaires were collected by independent assessors. 

Statistical analysis
Non-parametric statistic analysis was used due to the relatively small 
sample size. To ensure that the baseline parameters were comparable 
between the 2 groups, the Mann-Whitney U test (for age and total 
impairment score) and the χ2 test (for the proportion of boys and 
girls) were used. 

To assess the effect of each type of intervention on motor perform-
ance (the within-group effect), Wilcoxon-signed rank tests were used 
to compare the MABC total impairment score and the subtest scores 
before and after the intervention for each group. The Mann-Whitney 
U tests were then used to compare the change in total impairment 
score and subtest scores (the post-test score minus the pre-test score) 
between the 2 groups (the between-group effect). As a higher total 
impairment score indicates more severe motor impairment, a more 
negative change in total impairment score represents a greater improve-
ment in motor abilities. The Mann-Whitney U test was also used to 
compare the home exercise compliance rate and parental satisfaction 
scores of the 2 groups. The Spearman’s rho correlation coefficient 
was used to explore whether the change in total impairment score was 
associated with the baseline total impairment score or home exercise 
compliance rate. All of the statistical analyses were performed using 
the Statistical Package for the Social Sciences (SPSS Inc., Chicago, 
IL, USA) software program version 16.0. The level of significance 
was set at 0.05 (2-tailed). In addition, post-hoc power analysis was 
performed using the G*Power statistical software (Faul & Erdfelder, 
Bonn University, Germany, 1992). 

RESULTS

There were no statistically significant differences between the 
2 groups in age (group-based training group: mean 8 years and 
4 months, SD 1 year and 2 months; individual-based training 
group: mean 7 years and 8 months, SD 1 year and 2 months) 
(p = 0.134), the proportion of boys and girls (p = 1.000), or the 
baseline MABC total impairment score (p = 0.608). All of the 
children in both groups completed the training programme with 
100% attendance, and there were no drop-outs. No adverse 
events were reported during the study period. 

In the pooled data, a significant decrease in the total im-
pairment score was found in both the group-based training 
group (mean –4.4 (SD 5.0), p = 0.003) and the individual-
based training group following the intervention (mean –5.2 
(SD#5.1), p = 0.016), indicating an improvement in motor 
performance (Table II). The change in total impairment score 

Table I. Parental satisfaction given as mean values with standard deviations within parentheses

Item 
Group-based 
(n = 12)

Individual-based 
(n = 11) p-value*

Part I: Perceived benefits for the parent
The motor skill training programme has:
1. Increased my understanding of my child’s movement difficulties 4.6 (0.5) 4.7 (0.5) 0.566
2. Increased my knowledge of motor enhancement exercises 4.5 (0.5) 4.5 (0.8) 0.880
3. Increased my awareness of the importance of physical exercises 4.5 (0.5) 4.6 (0.5) 0.608
4. Motivated me to assist with my child’s physical activities 4.4 (0.7) 4.6 (0.5) 0.525
5. Provided me with psychological support 4.2 (0.7) 4.4 (0.7) 0.566

Part II: Perceived benefits for the child
The motor skill training programme has:
6. Fulfilled the needs of my child 4.4 (0.7) 4.7 (0.6) 0.260
7. Provided adequate opportunity for motor training 4.5 (0.5) 4.7 (0.6) 0.288
8. Improved my child’s motor performance in daily activities 4.2 (0.8) 4.6 (0.5) 0.347
9. Increased my child’s motivation to learn new motor tasks 4.3 (0.7) 4.3 (1.0) 0.833

10. Increased my child’s confidence in performing motor tasks 4.5 (0.7) 4.4 (0.8) 0.786
11. Improved my child’s social relationships 3.9 (0.8) 4.1 (0.8) 0.651
12. Improved my child’s self-esteem 4.0 (0.7) 4.2 (0.8) 0.608
13. Motivated my child to participate in extracurricular physical activities 4.3 (0.8) 4.6 (0.5) 0.260
Total satisfaction score (0–100%) 84.5 (14.1) 89.5 (10.7) 0.379

Mann-Whitney U test for between-group comparisons.
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was not significantly different between the 2 groups (p = 0.379). 
Six of the children in each group attained a MABC score of 
greater than the 15th percentile (denoting no motor difficulty) 
post-intervention. The change in the motor proficiency of each 
child is shown in Fig. 2. Although the MABC total impairment 
score decreased for most of the children following individual-
based training, it seems that in the group-based training group, 
those who had a higher initial total impairment score (more 
severe impairment) tended to experience a greater improve-
ment than those who had milder motor impairment (Fig. 2). 
Indeed, the association between the MABC total impairment 
score at baseline and the change in total MABC score was not 
significant for the individual-based training group (p = –0.082, 
p = 0.811), but was marginally significant for the group-based 
training group (p = 0.542, p = 0.069). 

In examining the 3 cluster scores of the MABC (manual 
dexterity, ball skills, static/dynamic balance), it was found 
that both treatment groups showed significant improvement 
in manual dexterity (p < 0.05). In addition, the children in the 
individual-based training group showed a significant improve-
ment in static/dynamic balance over time (p = 0.040). However, 
there was no significant between-group difference in the change 
in scores for the 3 subtests, indicating that the improvement 
in these 3 clusters was similar following the individual-based 
and group-based training.

Home exercise compliance was similar between the 2 groups 
(individual-based: mean 62.2% (SD 29.3%); group-based: 
mean 50.1% (SD 23.7%), p = 0.288). There was also no sig-
nificant correlation between the home exercise compliance 
rate and the change in total impairment score following either 
group-based (p = –0.429, p = 0.164) or individual-based training  
(p = –0.037, p = 0.915). In terms of parental satisfaction (Table I),  
there was no significant between-group difference in the satis-
faction score for each individual item (p > 0.200) or in the 
overall satisfaction score (p = 0.379). 

Post-hoc power analysis
The standardized effect sizes based on the difference in change 
in motor proficiency between the 2 treatment approaches 
were 0.2, 0.1, 0.5 and 0.2 for the MABC manual dexterity, 
ball skills, and static/dynamic balance subtest scores and the 

total impairment score, respectively. These values represent a 
small-to-medium effect size. With an alpha value of 0.05 and 
a sample size of 12 and 11 children in each group, the magni-
tude of the corresponding statistical power was calculated to 
range from 0.1 to 0.2.

Fig. 2. Motor performance before and after intervention (individual data). 
Change in total impairment score for (A) subjects who received group-based 
motor skill training and (B) subjects who received individual-based motor 
skill training. Each filled square represents the data of a single subject.

Table II. Motor performance before and after intervention (group data)

Group-based
(n = 12)

Individual-based
(n = 11)

Pre Post p Pre Post p

MABC total impairment score, mean (SD) 14.8 (4.4) 10.4 (3.6) 0.003 15.2 (3.2) 10.0 (6.5) 0.016
Manual dexterity, mean (SD) 6.7 (1.3) 4.6 (3.3) 0.034 7.0 (2.6) 3.9 (3.3) 0.007
Ball skills, mean (SD) 6.2 (2.4) 5.0 (2.7) 0.202 6.2 (3.3) 5.2 (2.5) 0.476
Static/dynamic balance, mean (SD) 14.8 (4.4) 10.4 (3.6) 0.752 15.2 (3.2) 10.0 (6.5) 0.040
Motor difficulty category, n
No (MABC ≥ 15th percentile) 0 6 0 6
Borderline (5th percentile < MABC < 15th percentile) 6 4 4 3
Definite (MABC ≤ 5th percentile) 6 2 7 2

MABC: Movement Assessment Battery for Children; SD: standard deviation. 
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DISCUSSION

Group-based vs individual-based training
Our results show that the motor training programme adminis-
tered in a group setting was as effective as that administered 
individually, based on both the objective measurement of motor 
performance and the subjective perception of the children’s 
parents. One explanation for the similar outcomes is that each 
treatment approach has its own unique merits that induce posi-
tive effects on motor proficiency. Although individual-based 
motor skill training is presumed to provide the maximum op-
portunity to practice motor skills with minimal waiting time 
and distractions from other children, group-based motor skill 
training may have its own advantages. First, the group set-
ting provides opportunities for social interaction. Secondly, 
children are competitive, and this motivates them to perform 
better. Furthermore, a stronger sense of competence may be 
developed if a child can successfully demonstrate the acquired 
motor skills in front of his or her peers in the group. This 
perceived competence may further encourage the children’s 
participation in the training and in other physical activities 
affecting their motor competence (15, 18, 19). Comparable 
results for group-based and individual-based therapy have 
also been reported in research on other childhood diseases (20, 
21). For example, children with cerebral palsy who underwent 
sensory-perceptual-motor training in an individual-based or 
group-based format had significantly better motor outcomes 
than controls (20). Group therapy has also been shown to be as 
effective as individual therapy in the management of childhood 
obesity (21). Although these studies show that both individual 
therapy and group therapy produce comparable results, some 
have found that the group setting may provide additional social 
benefits, as group interaction facilitates a child’s motivation to 
succeed and achieve the treatment goals (19, 20). 

Another explanation for the similar treatment effect ob-
tained in both groups in this study is the supplementing of the 
weekly face-to-face sessions with a daily home-based exercise 
programme regardless of group assignment. Given the satisfac-
tory compliance rate, it is likely that a great part of the gain in 
motor skills was due to the home exercise programme itself, 
which was similar in both groups, and may thus account for 
the similarities in outcomes. 

It is interesting that almost all of the children in the individu-
al-based therapy group improved in motor proficiency, whereas 
in the group-based therapy group children with a higher initial 
total impairment score (i.e. more severe impairment) tended 
to show greater improvement. The reason for this result is 
unknown. It is possible that children who have poorer motor 
performance may have more room for improvement or a lower 
training threshold, and would respond well to any motor train-
ing regardless of whether it is delivered in an individual-based 
or a group-based format. However, group-based training may 
not be ideal if the children in the group have very different 
motor abilities. In the group setting, certain activities involve 
taking turns. Children with more severe impairment may 
take longer to complete the task. Thus, those with less severe 
impairment, who may need more intensive training before 

improvement can be achieved, may not have an adequate op-
portunity to practice the task. Future studies should consider 
the homogeneity of motor impairment level within groups 
when assigning the children to group-based therapy. 

It is interesting that the children also improved in manual 
dexterity, despite the fact that the exercise protocol mainly 
involved gross motor skills. We cannot rule out that the im-
provement observed was due to changes related to normal 
development (e.g. a maturation effect), as a non-treatment 
control group was not employed. It is also possible that the im-
provement in motor performance was indirectly caused by the 
psychological benefits of training, such as increased perceived 
competence and motivation to perform better during the testing 
sessions. However, there may also be a relationship between 
proximal stability and fine motor skills (22). Improvement in 
postural control may have allowed the children to perform fine 
motor tasks more efficiently.

Comparison with previous studies

Few randomized controlled studies have examined the effect of 
group-based motor training in children with DCD. In a recent 
study, Peens et al. (9) found that children (aged 7–9 years) 
who had undergone a motor-based intervention programme (2 
sessions per week for 8 weeks) that was a combination of task-
specific and sensory integration treatment methods showed 
significantly greater gains in motor performance as measured 
by the MABC compared with children in the control or psy-
chological intervention groups. In an intervention study on 
5- to 6-year-old children with DCD, Pless et al. (8) showed that 
their group-based functional training programme (1 session per 
week for 10 weeks) was beneficial for those with mild motor 
deficits, but not for those with severe motor problems. This is 
in contrast to our finding that children with more severe motor 
impairments tended to benefit more from group therapy than 
those with milder motor problems. The discrepancy in the re-
sults is probably partly due to differences in the exercises used 
and the higher child to therapist ratio (6–10:1) in the study of 
Pless et al. (8) than in our study (4–6:1). Perhaps a lower child 
to therapist ratio is more desirable for those with more severe 
motor problems. A recent study by Green et al. (23) showed 
that children with more profound and complex sensorimotor 
problems benefit from motor skill training, although residual 
motor difficulties may persist after training. Taken together, 
these findings indicate that, despite the difference in training 
methods, group motor skill training seems to be a promising 
treatment option for many children with DCD. 

It is difficult to compare the effectiveness of our training 
programme with the various treatment approaches used in 
other studies, such as sensory integration therapy, task-specific 
training, and the cognitive-motor approach (7–12). This is 
partly due to differences in treatment frequency and duration. 
Another reason is the different subject selection criteria. A 
major issue with the sample in previous studies, as pointed out 
by Missiuna et al. (24), is that children were often identified 
as meeting the criteria for DCD without undergoing a compre-
hensive diagnostic process. In their recent report, Missiuna et 
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al. showed that only 77% of children diagnosed with DCD by 
their physicians were confirmed as having the disorder by an 
interdisciplinary team assessment (20). It is thus likely that a 
substantial proportion of included subjects may not, in fact, 
have had DCD if a comprehensive, interdisciplinary diagnostic 
procedure was in place for subject selection. This may account 
for the difference in treatment outcomes in different studies. 
In our study, all of the subjects underwent an interdisciplinary 
assessment at the Child Assessment Centre before a diagnosis 
of DCD was made. 

Home exercise compliance
Our face-to-face training sessions were held only once a week 
for 8 weeks. We cannot rule out the possibility that better re-
sults might have been produced had we used a higher training 
frequency or duration. However, we believe that our protocol 
is more practical and feasible in clinical settings considering 
the busy schedule of children and parents and the many issues 
faced by physiotherapists today, such as a large number of 
clients, limited staffing, and budgetary cuts. The implemen-
tation of a home programme was a means of increasing the 
exercise frequency without cost to the healthcare system. In-
deed, it has been shown that provided adequate guidelines are 
given, most parents are highly capable of providing effective 
intervention for children with DCD (25, 26). Using a home 
exercise programme may also help children to develop a sense 
of responsibility for their own physical well-being. The home 
exercise compliance rate was 50–60% in both groups, which 
was satisfactory given the demanding workload of the children 
in terms of school classes and homework. It is thus interesting 
that the home exercise compliance rate was not significantly 
correlated with the change in total impairment score. There is 
some evidence that the severity of emotional and behavioural 
characteristics may influence treatment success in children with 
DCD (7). Other factors, such as motivation and participation 
in physical activity, may also influence treatment outcomes. 
Future studies should monitor these factors more closely.

Parental satisfaction
According to the results of our parental satisfaction question-
naire, the parents perceived the training programmes to be 
beneficial, not only for the children but also for themselves. The 
parents felt that the programmes provided them with psycho-
logical support. They also felt more motivated to play an active 
role in the physiotherapy management of their children, which 
is a critical factor in the success of home exercise programmes. 
The high parental satisfaction level may also partly explain the 
perfect attendance rate in both groups (100%). 

Limitations
The study has several limitations. First, the sample size was 
relatively small, as this was a pilot study. The results should 
thus be interpreted with caution, as the post-hoc power 
analysis showed that the study was underpowered to detect a 
significant difference between the 2 groups if a real difference 
existed. Secondly, we did not measure how the change in mo-

tor impairment affected activity and participation (according 
to the International Classification of Functioning, Disability 
and Health) (27). Thirdly, we did not include a non-treatment 
control group. Thus, although we are able to conclude that 
group-based intervention was as effective as individual-based 
intervention, whether the improved performance in both groups 
was a result of treatment or the consequence of normal deve-
lopment during the treatment period is uncertain. Finally, we 
did not assess the long-term effect of the training. 

Future research directions
In light of the encouraging findings of this study, a multi-
centred randomized controlled study is planned to further 
assess the effects of individual-based motor skills training and 
group-based motor skills training. Based on the experiences 
gained in this study, the future trial will incorporate measures 
of activity and participation, as it is common for children with 
DCD to experience limitations in these areas (3, 28, 29). A non-
treatment control group will also be included to account for the 
effects of developmental change. A follow-up assessment will 
be conducted to explore whether the motor gain is retained after 
a period of non-intervention. Moreover, the children’s social 
and emotional behaviour will be recorded and monitored more 
closely, as there is evidence that these characteristics may af-
fect the response to motor skill training (7). 

In conclusion, this study demonstrated that group-based and 
individual-based motor skill training programmes are equally 
effective in improving the motor proficiency of children with 
DCD. Considering the increasing fiscal restraints faced by 
public healthcare systems and the problem of long waiting lists, 
group-based training may be a more economical and efficient 
option for delivering treatment to children with DCD. 
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APPENDIX I. Motor skill training programme

Domain Activities*

Agility and balance Jumping and hopping activities (e.g. trampoline, rope, obstacles)
Walking activities (e.g. balance beam, uneven surfaces, obstacle course)
Balancing on a rocking board in 4-point kneeling, kneeling, standing

Core stability Trunk curl in prone/supine
Lying prone on a therapy ball while performing upper limb tasks
Sit-ups

Bilateral coordination Jumping jacks
Galloping
Moving the arm and leg on the same/opposite side of the body and return

Eye–hand coordination Throwing a ball/beanbag to different targets and catching
Bouncing a ball and catching

Eye–foot coordination Kicking a ball to different targets while standing or running
Stopping a moving ball
Touching different objects placed in different positions with the toes while standing

*The activities were progressed by:
• Reducing the base of support (e.g. bilateral stance → unilateral stance).
• Increasing the demand for speed (e.g. slow → fast), strength (e.g. jumping over a small obstacle → jumping over a higher obstacle), and 
precision (e.g. throwing a ball into a large container → throwing a ball into a small container).

• Changing the direction of movement (e.g. forward → sideways → backward).
• Adding an upper extremity manipulative task (e.g. walking on the balance beam while catching a ball).
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