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Abstract 

Children with movement difficulties experience significant problems in education and 

development.  This paper explores some of the issues behind developmental research and 

focuses in particular on the most common condition causing childhood movement problems 

in school age children.  Recent research is discussed along with key issues for understanding 

stability and change in the progress of these children.  Finally, areas for new research are 

identified and potential methods are highlighted by applying an innovative conceptual 

framework and operationalized through a mixed methods approach. 
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Importance of the Development of Movement Skills 

Most children follow a similar pattern of development and sequentially gain mastery of their 

movement skills that enables them to participate in increasingly complex activities of daily 

life.   A typical baby learns to balance and sit independently, crawl and take their first 

tentative steps all before or around his or her first birthday. By school entry age he or she 

will have an extensive repertoire of movement skills, which are then honed until early 

adulthood.  We do not normally give this a second thought until something occurs that gives 

us cause for concern. Almost everything we do involves movement to some extent, and so 

any difficulty with movement will impact extensively on most areas of daily life.  Often, all 

but the most severe movement difficulties are only brought to light when a child is observed 

being unable to perform a particular age appropriate activity, and the age and nature of this 

will depend upon the task undertaken, the context of the task and the particular skill deficits.  

An education setting is often where these difficulties are first identified.  For example, 

difficulty with complex fine motor coordination may only be noticed as demands are made 

on the child to produce independent legible handwriting or fasten clothing independently.  

However, the approach to understanding child development, both typical and atypical, 

includes the need to understand the processes of how children grow and develop as well as 

the outcomes.   This involves integrating findings from a range of sources as well as at 

different levels of analysis, as influences on development throughout the lifespan are 

determined by an interaction of biological and environmental factors (Smith, Cowie & 

Blades, 2003). 

 

Stability and Change: the character of the development process 

Bergman and colleagues succinctly describe this interaction of the factors associated with 

human development, 

Developmental research is concerned with which psychological and biological factors in the individual 

and which factors in the proximal and distal environment are involved and operating in the 

developmental process.  An essential feature of the process is that these factors are in constant, 

reciprocal interaction.  (Bergman, Eklund & Magnusson, 1994, p 2). 

 

Since development involves a process of change over time, longitudinal research is the only 

method able to investigate development. However, it is fraught with difficulty, not least the 

choice of which factors to investigate that may influence the course of development.  Baltes 

et al. (1980, cited in Smith et al. 2003) suggest three types of influence on lifespan 

development; the first is ‘normative age-graded’ and its influence has a strong relationship 

with chronological age, such as advent of puberty in adolescence; whereas ‘normative 

history-graded’ influences are those associated with historical time for members of a cohort, 
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for example following a compulsory national curriculum, and finally, there are ‘non 

normative life events’ that do not occur in any age-graded or history-graded manner for 

most individuals.  These might include events such as moving house, loss of parent, serious 

illness, birth of a sibling, being bullied, divorce of parents etc., the effects of which may have 

a profound impact on a child’s development and should not be overlooked.   

Thus the process of typical development involves an intricate interaction of influences and 

the same is true of atypical development, but which are the children with atypical 

movement development? 

 

Categories of Movement Difficulties in Children 

 Having established that skillful movement is a necessary requisite for daily function and that 

movement difficulty gives cause for concern, how likely is it that the average teacher will 

encounter a child with movement difficulties? 

Hadders-Algra (2000) suggests two major categories of movement disorders, namely 

cerebral palsy (CP) which is attributed to lesions in the young brain, and clumsiness; the 

latter now being classified as developmental coordination disorder (DCD), but has an 

unknown aetiology (Sugden et al., 2006).  The prevalence of CP is around 2 per 1000 live 

births (Oskoui et al., 2013); however, prevalence of CP is much higher in preterm and low 

birth weight babies.  While the prevalence of DCD depends upon the diagnostic criteria used; 

it was found to be 1.8% using strict criteria and 4.9% using “probable DCD” criteria in a UK 

birth cohort of 7 year olds (Lingam et al., 2009). Thus prevalence of DCD is much higher than 

that of CP.  Most schools are therefore likely to encounter a child with DCD and it is this 

category of movement difficulties that will be the focus of this paper.  It is however possible 

that there is an overlap between milder forms of CP and DCD, and there is some suggestion 

of there being a continuum between the conditions (Barnett, 2011; Pearsall-Jones, Piek & 

Levy, 2010), but that discussion lies outside the scope of this paper.  Another important 

category of movement difficulties found in children is caused by much less prevalent 

degenerative neurological conditions, and discussion of that too lies outside the scope of this 

paper.  The diagnostic terms for DCD will now be explained in more detail, as they are 

pivotal for research investigating the condition. 

 

Diagnosis of Developmental Coordination Disorder (DCD) 

In order to obtain a diagnosis of DCD a child has to meet four diagnostic criteria (see table 1): 
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Table 1: DSM V (APA, 2013) diagnostic criteria for DCD 

Criterion A The acquisition and execution of motor skills is 

substantially below that expected given child’s 

age and opportunity for skill learning and use.  

Difficulties are manifested as clumsiness as well 

as slowness and inaccuracy of performing motor 

skills. 

Criterion B The motor skills deficits in criterion A significantly 

and persistently interferes with activities of daily 

living appropriate to age and impacts 

academic/school productivity, prevocational and 

vocational activities, leisure and play 

Criterion C Onset of symptoms is in the early developmental 

period 

Criterion D The motor skills deficits are not better explained 

by intellectual disability or visual impairment and 

are not attributable to a neurological condition 

affecting movement (e.g. CP, muscular dystrophy, 

degenerative disorder).  

 

The diagnosis of DCD is made by a clinical synthesis of the history (developmental and medical), 

physical examination, school or workplace report and individual assessment using psychometrically 

sound and culturally appropriate standardized tests (DSM V, APA, p 74, 2013).   

The current criteria have only recently been revised and important differences from previous 

criteria include the removal of an IQ discrepancy and the acknowledgment that many 

children meet the criteria for more than one developmental disorder, and so for the first 

time, dual diagnoses are permitted. This is a point to which I will return later.  In addition the 

terms ‘severe DCD’ and ‘moderate or probable DCD’ have started to appear in the literature 

to highlight the different severity of DCD and refer to cut off points on a standardized test.  

Severe DCD refers to scores of less than the 5% cut off and probable or moderate DCD refers 

to scores between the 5 and 15% on a standardized test of movement ability. 

 

Current Understanding of the Nature of DCD 

Although DCD has unknown aetiology it has been the focus of a considerable amount of 

research in the last twenty years, which has facilitated a number of recent reviews of the 

extensive literature in areas of DCD concerning: understanding the performance deficits 

(Wilson et al., 2012); the quality of life domains affected (Zwicker et al., 2012); the best 

principles for management (Camden et al., 2014); efficacy for interventions to improve 
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motor performance (Smits-Engelsman et al., 2012); the neural correlates of DCD (Peters et 

al., 2013) and two reviews on physical activity and fitness in children with DCD (Rivilis et al., 

2011; Cairney & Velduizen, 2013).  Furthermore, European clinical guidelines have been 

published on definition, diagnosis and intervention for DCD (Blank et al., 2012) and a briefing 

note on diagnosis of DCD by the UK college of Occupational Therapy (COT, 2013) has also 

been published, reflecting considerable interest and importance of the condition.   

So what do we know? Firstly, it is important to understand that research findings are 

inevitably going to reflect the areas that were examined and these in turn will reflect the 

paradigms used in order to understand the condition.  An example of this is shown in 

research involving examining deficits in order to understand the underlying cause of the 

observed behavior.  As Wilson and colleagues note from their recent review, earlier studies 

reflected a more cognitivist approach, where behavior is explained by defining the set of 

internal cognitive processes that support it, for example working memory and executive 

function, and so many of the research findings reflected visuospatial deficits, response 

inhibition and dual task performance deficits (Wilson et al., 2012).  Whereas alternative 

paradigms, such as dynamic systems perspective, where the assumption is the interaction of 

the individual, multiple task and environmental constraints in the organization of movement, 

have shown deficits in rhythmic coordination and inter limb coordination in children with 

DCD (Wilson et al., 2012).   

However, what is clear from research studies is that children with DCD differ significantly 

from typically developing children in numerous areas of motor activity, such as strength, 

stamina and fatigue (Hands & Larkin, 2002) and physical fitness (Cairney et al., 2010) and this 

in turn impacts on their function and interaction in every day life.  Returning to our current 

understanding of human development involving reciprocal interaction of the child’s biology 

and psychology, behavior and environment, it is likely that a child with motor deficits will 

encounter different interactions with their environment and this in turn will shape their 

development.  For example, children with poor motor ability are more likely to select passive 

activities and further limit their opportunities for motor practice and experience.  

Furthermore, other non-motor characteristics have also regularly been observed in children 

with DCD, such as attention difficulties, social difficulties and specific learning difficulties 

(Lingam et al., 2010). Do these associated conditions cause secondary difficulties such as 

problems with self-esteem, anxiety etc. or are they part of the biology and psychology of the 

condition? Returning to our understanding of the reciprocal interactional nature of 

development – is it chicken or egg? 

 

Current Understanding of the Impact of DCD on Education and Development 

In order to determine the nature and impact of a developmental disorder it is necessary to 

relate it to typical development, to avoid any changes noted being wrongly attributed to the 
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disorder rather than to change as the child develops (Hulme & Snowling, 2009).  A few 

longitudinal studies comparing DCD to typically developing children (TDC) have been 

reported and provide empirical evidence that DCD persists into adolescence (Losse et al., 

1991; Geuze & Borger, 1993; Cantell, Smyth & Ahonen, 2003) and into adulthood 

(Rasmussen & Gillberg, 2000).  What is less clear, however, is how to predict the prognosis 

for each child and some studies appear to suggest a group that may ‘catch up’ and improve 

motor performance around the time of adolescence (Cantell et al., 2003; Visser et al., 1998).  

It appears not only is DCD a heterogeneous condition (Wilson & McKenzie, 1998), for 

example, with some children presenting with gross motor difficulty, some with fine motor 

and some with both, but some children may also have non motor difficulties in areas such as 

attention control, language, social interaction and reading to name a few.  Indeed some 

children’s non-motor problems actually meet the criteria for other developmental disorders, 

such as Attention Deficit and Hyperactivity Disorder (ADHD), Specific Language Impairment 

(SLI), Autistic Spectrum Disorder (ASD) and Dyslexia (Missiuna et al., 2011; Hill, 1998; Green 

& Baird et al., 2002).   Yet, so far, little is known in detail about the impact of additional 

disorders on the outcomes for children with DCD. 

Furthermore, distinction between the severity of DCD, which is often overlooked in studies, 

may also prove to be important, because even children who present with 

‘probable/moderate DCD’ appear to go on to encounter significant difficulties in areas such 

as response inhibition (Chen, Wilson & Wu, 2012); reduced physical activity (Green, Lingam 

et al. 2011), and reduced proficiency in activities of daily living at home and school (Wang, 

Tseng et al. 2009).  These warrant attention, yet little is known about their trajectory.  

Moreover differential effects are important when considering the impact of intervention, 

studies that have investigated intervention over time have also stated difficulty identifying 

which children will respond better to intervention than others (Sugden & Chambers, 2006; 

Green et al., 2008).   

So why is this important in educational research? Well, apart from the high prevalence of 

the condition in children, there is considerable empirical evidence that without identification 

and intervention children with DCD experience difficulty playing ball games, participating in 

organized sports, getting dressed and poor handwriting (Magalheas, Cardoso & Missiuna, 

2011).  Furthermore they are at serious risk from bullying (Campbell et al., 2012), poor self-

worth (Piek et al., 2006), depression (Missiuna et al., 2014), reduced participation in physical 

activity and increased risk of obesity (Cairney et al, 2010), academic underachievement 

(Losse et al., 1991) and even delinquency (Rasmussen & Gillberg, 2000) 

Yet few of these studies report whether the children with DCD had other non-motor 

associated characteristics or indeed other developmental disorders and it is unclear to what 

extent, if they were present, they may have influenced the outcomes for the children. 

Remember that in all but the most recent diagnostic criteria for DCD the children had to 

have normal IQ levels, so that at least was a constant factor.  It will be helpful to consider 
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what is already known about the trajectories for some of these other associated conditions 

in order to better understand or predict their influence in children with DCD. 

 

Understanding Trajectories for Associated Developmental Disorders 

Some studies have been reported about the trajectories for children with other associated 

developmental disorders.  For example children with SLI perform much worse than the 

national average in all subjects, despite special access arrangements (Knox, 2002) and are at 

risk of bullying (Knox & Conti- Ramsden, 2003).  Moreover, there are three identified 

subtypes for ADHD: the inattentive, the hyperactive/impulsive and the combined type. Yet 

these do not appear to remain stable over time, with children shifting from one type to 

another suggesting that the subtypes are neither stable nor discrete (Larsson et al., 2011).  

However, the inattentive type appears to be associated with poorer academic achievement 

(Polderman et al., 2010).   

Furthermore, children comorbid with two conditions seem to fare worse than those with 

one. For example Germano et al. (2010) suggest that children comorbid for ADHD and 

reading difficulty had more severe cognitive deficits and worse academic and behavioural 

outcomes and Cohen et al., (2000) found that children with ADHD and language impairment 

had worse academic achievement than those with each condition alone.  Jang et al. (2013) 

found that children with ASD were two to four times more likely to experience mental health 

problems than typically developing children and, when ASD was comorbid with ADHD, the 

children experienced higher rates of anxiety and depression and more severe symptoms 

than children with ASD or ADHD alone.  Indeed the DSM V (APA, 2013) diagnostic criteria 

acknowledge that prognosis appears worse for children with both ADHD and DCD.  

Thus it is highly likely that children with DCD will have additional associated characteristics 

and it becomes important to identify those children at risk and instigate some intervention 

as soon as possible. 

 

Outstanding Issues for Understanding Stability and Change in DCD   

Despite mounting research, several areas surrounding DCD still remain unclear.  One such 

area under question is the ratio of boys and girls diagnosed with developmental disorders.  

Missiuna and colleagues found that in population-based studies the ratio of children meeting 

the diagnostic criteria was more equal than that often reported in clinic populations 

(Missiuna et al., 2011).  This highlights the possibility of two potential reasons, under referral 

of girls perhaps due to different cultural expectations, and different presenting symptoms 

for boys and girls.  The latter is supported by findings that girls with ASD generally are not 

identified until adolescence, when they present with anxiety and depression rather than 
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behavioral outbursts, as do their younger male counterparts (Skuse, 2014).  Skuse argues 

that current diagnostic tools for ASD contain gender-biased questions and so miss important 

symptoms in girls (Skuse, 2014).  Could this point to underlying structural bias and social 

barriers in existing research? Surely if issues such as this are not explored we run the danger 

of amplifying existing shadows in research.  The question then remains how do such issues 

relate to development?  What is the interaction between these various factors, and what 

does this look like in terms of outcomes for the children?  Indeed it should not be 

overlooked that late diagnosis may well contribute to the behavioural outcomes reported.   

Perhaps we can return to Baltes et al. (1980) and the ideas of the three areas of influence on 

lifespan development, to investigate these issues. 

 

 

Fig. 1: Possible influence systems on lifespan development in DCD 

 

Important future research questions should therefore include: Does motor ability in DCD 

really improve in adolescence? Is it the same for girls? Is there gender difference in 

presenting symptoms for DCD? What are the trajectories? Are there gender differences in 

outcomes? What is the effect of having additional associated characteristics and DCD? What 

role do parental and school resources and support play in development?  

 

 

 

Biological Environmental 
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Concluding remarks 

It has been discussed that, despite a growing body of research, a number of areas of 

potential influence have been overlooked that may illuminate our understanding of stability 

and change in DCD.  These include a closer investigation of the differential effects of severity 

of DCD, gender influence and the existence of associated characteristics. Although we know 

children with DCD differ significantly from TDC we do not have sufficient information to 

determine how they differ from each other.  Furthermore, we do not yet have detailed 

information about the nature of interaction of children with DCD within their environmental 

context and, given the reciprocal interactional nature of development, this constitutes a 

large gap; for example, what about influence of personality or family or school resources?   

So is there a way forward?  I intend to address this gap in my doctoral research by applying 

the innovative conceptual framework proposed by Bronfenbrenner’s bioecological model 

(Bronfenbrenner, 1979), as it provides a theoretical framework with which to examine this 

interaction in more detail at different levels of analysis.  Bronfenbrenner explained the 

importance for human development of interrelated ecological levels, conceived of as nested 

systems (Lerner, 2005 in Bronfenbrenner, 2005) and these can be applied at child, family, 

school and community levels. 

This will be operationalized by mixed methods research allowing both the empirical 

measurement of the severity of DCD, the number and type of associated characteristics and 

any change in motor ability over time, whilst allowing examination of the context of change.  

It also permits the possibility of showing children’s agency in their own development by 

giving voice to their own experiences and even possible solutions to the problems they 

encounter.  Here is an opportunity to for research to look in ‘the shadows’ and question 

whether referral processes and tools accurately reflect issues for both genders and for 

children with both DCD and DCD with associated characteristics and throw additional light 

on the nature of stability and change over time.  
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