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Abstract. Developmental coordination disorder (DCD) is a 

neurodevelopmental disorder which affects different areas of an 

individual's everyday living and learning. Children with DCD 

are often diagnosed late, at school age, when difficulties with 

writing, organization and executive functions arise, even though 

one could have seen signs of probable DCD very early in child-

hood. The aim of this study was to further assess five-year-old, 

preschool children recognized as children with DCD, and devel-

op a model for a comprehensive special educational diagnostic 

assessment of abilities and skills in five-year-old children with 

DCD. The comprehensive diagnostic assessment comprised 

observations and assessments of children’s everyday skills in 

their kindergartens. It also included semi-structured interviews 

with children, their parents and their preschool teachers. Fur-

ther, children’s skills and abilities in all developmental domains 

(sensory and motor skills, cognitive abilities, social and emo-

tional development, speech and language development, includ-

ing emerging literacy skills, and early maths skills) were as-

sessed. A qualitative analysis was undertaken to compare indi-

vidual children’s comprehensive assessments. The developed 

model included both the strengths and weaknesses of the as-

sessed children. 

Keywords. Developmental coordination disorder, special educa-

tion, comprehensive assessment, preschool children, strengths 

and weak nesses. 

Introduction 

evelopmental Coordination Disorder (DCD) is a 

neurodevelopmental disorder that manifests 

itself as difficulties in performing a range of 

motor tasks, a condition which is evident from 

early childhood and often persists into adulthood (Cous-

ins & Smyth, 2003; Losse et al. 1991). Signs of DCD in-

clude difficulties in processing sensory information, 

planning, organisation and coordinated motor execution. 

It is based on an impairment of the brain’s functioning 

which affects one’s sensations of touch, balance and the 

feeling of depth, hence interfering with the ability for 

motor planning. It is a hidden disability that causes prob-

lems with movement, co-ordination, organisation and 

processing of sensory information. It can lead to a num-

ber of learning and socialization problems (Hellgren et 

al., 1994; Kadesjö & Gillberg, 1998; Kremžar & Petelin, 

2001; Skinner & Piek, 2001). The characteristics of DCD 

vary according to the age and stage of one’s develop-

ment: younger children may show signs of clumsiness 

and developmental delays, there might also be marked 

delays in reaching certain motor milestones (e.g. walking, 

crawling, sitting, tying shoelaces, using buttons and 

zippers), while older children may have difficulties in 

motor aspects of assembling a puzzle, in building mod-

els, with ball skills, copying and especially with writing 

(Kirby & Drew, 2003). 

DCD is characterised by a marked impairment in the 

performance of motor skills that has a significant nega-

tive impact on the performance of activities of daily liv-

ing, where the core aspects of the disorder include diffi-

culties with gross and/or fine motor skills (Sugden, 2006). 

There is a vast difference in the reported prevalence of 

DCD in the literature, with estimates ranging from 1.8% 

(Lingam, Hunt, Golding, Jongmans & Emond, 2009) to 5–

6% of school-aged children (Missiuna et al., 2008) or even 

6–10% (Cratty, 1993).  

Early intervention of children with DCD is essential. 

According to the definition provided by the European 

Agency for Development in Special Needs Education 

(2010), early childhood intervention is »a composite of 

services/provision for very young children and their 

families, provided at their request at a certain time in a 

child’s life, covering any action undertaken when a child 

needs special support to: ensure and enhance her/his 

personal development, strengthen the family’s own 

competences, and promote the social inclusion of the 

family and the child«. 

The primary objective of early intervention is, accord-

ing to Majnemer (1998), the enhancement of competence 

in all developmental areas in order to prevent or reduce 

further delays and secondary consequences of develop-
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mental conditions. Moreover, early intervention has the 

potential to help families cope with challenges arising at 

home and in the community due to the developmental 

condition.  

Research has shown that the negative long-term im-

plications of DCD and failure to identify DCD and 

properly intervene at a young age can significantly affect 

educational outcomes and long-term physical and mental 

health (Cantell et al., 2008; Causgrove Dunn & Dunn, 

2006; Dewey et al., 2002; Larkin & Rakimov, 2007). 

The early identification of developmental difficulties 

provides a basis for effective treatment. Identifying DCD 

early on is essential because it can lead to education and 

guidance to encourage engagement in typical childhood 

activities and thus decrease the risk of reduced self-

esteem and social interaction (Missiuna et al., 2003). 

Young children who are diagnosed with DCD only later 

usually achieve fundamental gross and fine motor mile-

stones, but skill acquisition is commonly delayed. Such 

early motor delay means these children are at an imme-

diate disadvantage and tend to fall behind their peers 

with regard to acquiring motor skills (Chambers & Sug-

den, 2002). 

According to Ozbič (2006), the diagnosis of DCD is of-

ten made (too) late because professionals are trying to 

help the child with academic skills (e.g. writing and 

drawing in school), even though the basis for eliminating 

or reducing difficulties lies elsewhere – in the basic praxis 

activities such as organisation of the body, space and 

time. 

The modern trend of the detection of special needs in 

children entails an integrated, complex approach to the 

identification and diagnostic assessment (Magajna, 2010). 

Currently, the main focus in Slovenian special education 

is on the ‚Response to intervention‛ (RTI) model. Pre-

school children with special needs are no longer defined 

by their disabilities, but by their strengths and weakness-

es across all developmental domains. Intervention ac-

cording to this model is set up after comprehensively 

assessing a child’s achievements in all developmental 

domains, according to which educational adjustments 

and accommodations are established and an individual 

(special educational) intervention programme is put into 

practice. With the RTI model, the first stage of interven-

tion is the recognition which includes screening, assess-

ment and progress monitoring (Coleman et al., 2006).  

The RTI model is based on a continuum of learning 

disabilities from mild to severe, from easy to complex, 

from short-term to life-long, etc. It requires the systematic 

diagnostic assessment and monitoring of children’s 

achievements, an effective intervention and an evaluation 

of the success of the executed intervention programme, 

all of which is done with the collaborative team effort 

(co-creation) of all participants in the process, with a 

significant emphasis on working together with the chil-

dren and their parents (Coleman et al., 2006; Magajna et 

al., 2008). 

The main objectives of our study were to further as-

sess five-year-old children who had been recognised as 

children with DCD in a population-based screening pro-

cess and, according to their results, find commonalities 

and differences among those children. The aim was to 

use those findings to develop a model for a comprehen-

sive special educational diagnostic assessment of five-

year-old children with DCD. Our study focused on re-

search questions such as: 

 Which social and developmental factors are com-

mon among the sampled children with DCD? 

 How do the sampled children with DCD perform 

activities of daily living (ADL)?  

 What kind of commonalities and differences in 

strengths and difficulties were there among the 

sampled children with DCD? 

Material and method 

Participants 

A convenience sample of five five-year-old boys was 

made out of a population-based sample of preschool 

children from public, mainstream kindergartens in 

Ljubljana, Slovenia. These five boys represented children 

who had been recognised as children with DCD in a 

screening process, and whose parents and preschool 

teachers were prepared to participate in the study.  

Table 1 presents the age of the assessed children at 

the start and end of the research (y.mm). 

 

Table 1. Age of the assessed children (y.mm). 

Child A B C D E 

      

Age (at the start) 5.4 5.5 5.2 5.4 5.0 

Age (at the end) 5.9 5.10 5.7 5.9 5.6 

      

 

Child D was born preterm (gestation age of 34 

weeks), had a low birth weight (2400g), and was born 

with complications at birth (he did not breathe and need-

ed resuscitation). The other children were born full term 

with proper weight, and had no complications at birth.   

Four children came from families with an average so-

cio-economic background (children A–D), while one 

child was from a family with a lower, below-average 

socio-economic background (child E). All families had 

both parents living together, children A–D had siblings 

and child E was an only child. 

Interviews were only made with the mothers of the 

children even though both parents had been invited to 

participate. All mothers had a full-time job; four mothers 
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(children A–D) had an undergraduate university degree, 

while one mother had a high school certificate (child E).  

The children were enrolled in three different kinder-

gartens and included in four different classes. Eight dif-

ferent professionals participated in the research. They 

were mainly preschool teachers and their assistants. 

Since all of the questionnaires were filled in by both pro-

fessionals in the class, they all represented our sample. 

Measures 

The following assessment tools were used: 

 Research into DCD 

 the Slovenian version of the Movement ABC – M-

ABC (Henderson & Sudgen, 2005), the first age band 

(from 4 to 6 years of age), which included tasks that 

assess manual skills, ball skills, and static and dynam-

ic balance; the reliability based on the test-retest was 

0.97 for the five-year-old children; the M-ABC was 

used as a reference-standard for DCD – probable 

DCD was identified in children whose results were 

below the 15th percentile;  

 the Slovenian version of the Developmental coordina-

tion disorder questionnaire – DCDQ-SI (Wilson & 

Crawford, 2007, 2012, in Terčon et al., 2012), designed 

for a parental assessment of control during move-

ment, fine motor skills and general motor coordina-

tion in children aged 5 to15 years; the questionnaire 

was used with both parents and preschool teachers 

who knew the children under study for longer than 6 

months; 

 the Beery-Buktenica Developmental test of visual-

motor integration – VMI (Beery, 1997), the first part, 

which is used for identifying the visual-motor inte-

gration of children aged from 2 to 8 years; with the re-

liability of the Rasch-Wright coefficient at between 

0.95 and 1.00, Cronbach's alpha coefficient for five-

year-old children was 0.84; cut-off scores for difficul-

ties in visual-motor integration were below the 13th 

percentile;  

 VMI Visual Perception (Beery, 1997), designed to as-

sess visual perception in children aged from 3 years 

to adulthood, with the reliability of Cronbach’s alpha 

coefficient being 0.87 for five-year-old children; cut-

off scores for difficulties in visual perception were be-

low the 13th percentile; 

 VMI Motor Coordination (Beery, 1997), designed to 

assess motor coordination in children aged from 3 

years to adulthood, with the reliability of Cronbach’s 

alpha coefficient being 0.88 for five-year-old children; 

cut-off scores for difficulties in motor coordination 

were below the 13th percentile; 

 The Imitation of Gestures (Bergès & Lézine, 1972, in 

Povše Ivkić & Govedarica, 2000) – the 1st and 2nd parts 

include activities of simple and complex movements 

based on which feeling for direction in space, the skill 

of movement imitation and motor planning with mo-

tor execution can be assessed for children aged 3 to 6 

years; cut-off scores for difficulties were presented by 

the 1st quartile: 

 Comprehensive assessment (an interdisciplinary 

team: a SEN teacher, a psychologist and a speech and 

language therapist) 

 developmental scales for five-year-old children – 

scales for assessing children's developmental 

achievements in gross motor skills, fine motor skills, 

sensory skills and sensory integration, speech and 

language development, development of play, ADL 

skills, social, emotional and moral development skills, 

cognitive abilities, emerging scholastic skills and 

knowledge; scales were developed specifically for 

this research; 

 the Questionnaire for developing a profile of children 

aged 5 to 7 years (Ozbič et al., 2013) for preschool 

teachers' comprehensive assessment of children aged 

5 to 7 years, with the intention of screening children 

at risk of developing specific learning disabilities; 

with the reliability of Cronbach’s alpha coefficient 

ranging from 0.689 to 0.967; the 10th percentile repre-

sented a borderline result, while the 5th percentile 

represented cut-off scores for teachers’ apprehension 

of the observed children having difficulties in a spe-

cific domain; 

 Raven’s Coloured Progressive Matrices – CPM (Ra-

ven et al., 1999) designed to assess general intellectual 

abilities of children aged 4 to 11 years, with the relia-

bility of Cronbach’s alpha coefficient being 0.89; cut-

off scores were below the 1st quartile; 

 the Social Competence and Behaviour Evaluation 

Scale – SCBE (LaFernier & Dumas, 2001) for pre-

school teachers' assessment of social competencies, 

ways of emotional expression, and difficulties in the 

social adaptation of children aged 2.6 to 6.8 years, 

with the reliability of Cronbach’s alpha coefficient 

ranging from 0.76 to 0.95 for individual basic and 

composite scales for Slovenian children; cut-off scores 

were below the 1st quartile; 

 general Speech Development Scales (Marjanovič 

Umek et al., 2007) for preschool children, including 

scales for speech comprehension, verbal expression 

and scales for meta-linguistic skills, with the reliabil-

ity of Cronbach’s alpha coefficient ranging from 0.68 

to 0.98 for individual scales; cut-off scores were below 

the 1st quartile; 

 a preventive speech and language assessment in five-

year-old children (unknown author) for the assess-

ment of articulation, vocabulary, verbal expression 

and the physiognomy of the oral musculature. 

Procedures 

Nine to ten sessions were conducted, once a week for 45 

minutes in the children’s kindergartens, i.e. two observa-

tions, three to four individual sessions with the SEN 

teacher, one session with the psychologist, one session 
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with the speech and language therapist, and two sessions 

for interviews with the parents and teachers. The inter-

views were recorded and transcribed, with the transcrip-

tions being later authorised by the interviewees. All of 

the sessions were held in the children's kindergartens, 

except for the session with the speech and language ther-

apist that was held in a community health centre.  

Equal assessment standards were adopted (all as-

sessments were made in the morning, at approximately 

the same time; the rooms were properly ventilated, with 

proper lighting etc.). 

The assessment of cognitive abilities and the ques-

tionnaires that required a psychologist’s review were all 

carried out and assessed by a properly trained psycholo-

gist for the individual assessment tools. Children's 

achievements in the speech and language domain were 

assessed by a speech and language therapist.  

Fundamental ethical principles of humanistic re-

search and the principles of the Declaration of Helsinki 

were considered, i.e. volunteer participation, the possibil-

ity of declining further participation during the research, 

the subjects' parents were presented with the contents 

and procedures of the research in great detail etc. Ano-

nymity, confidentiality and the protection of personal 

information were ensured. The research was approved 

by the Slovenian Medical Ethics Committee.  

Statistical analysis 

Multiple-case studies were conducted and a comparative 

qualitative analysis was made using a cross-case compar-

ison. 

Results 

Figure 1 presents the model for a comprehensive special 

educational diagnostic assessment of five-year-old chil-

dren with DCD that was applied in the research. 

The five children were assessed and different charac-

teristics and levels of their functioning were exhibited. 

Table 2 shows the characteristics of the assessed children 

that were determined through the observations of the 

children in kindergarten, assessments of their develop-

mental achievements in individual sessions, and their 

parents’ and teachers’ assessments of their strengths and 

weaknesses. 

During the observations in their kindergarten class-

rooms and individual observations, all of the children 

showed a marked impairment in ADL. Most of them 

(children B–E) had difficulties eating and were messy 

eaters.  

Free play and assessments in individual sessions re-

vealed difficulties with motor planning and their plan’s 

execution in children A, C, D and E. 

All of the children avoided motor activities, especially 

in group games that included imitation of movements, 

and any kind of sports activities (i.e. playing football 

with neighbourhood children). Both teachers and parents 

reported that they had been avoiding some motor tasks 

in the past as well, especially drawing and playing on the 

outdoor playground equipment. 

Children C, D and E showed signs of attention deficit 

(and hyperactivity) disorder (AD(H)D). Because none of 

the children had been assessed by a paediatrician or child 

psychiatrist, a diagnosis of AD(H)D could not be ob-

tained. In addition, co-morbidity with speech and lan-

guage impairments was found in children B and D. 

In contrast, all of the children’s strengths were con-

sidered to be in the verbal domain. Both their parents 

and their teachers, and according to our observations in 

kindergarten, they were all considered to be more verbal 

and showed a vast imagination. They all liked to discuss 

a lot of topics with their peers and teachers; their choice 

of free play was mostly verbal and imaginative (role 

playing, play that includes dramatization).  

According to the interviews with their preschool 

teachers, child A often played the classroom clown, chil-

dren B and C were considered to be the ‘philosopher’ of 

the class, child D was the one with the biggest imagina-

tion in the class, and child E was considered to be a chat-

ter-box.   

Child B was regarded as a gifted child, while children 

A and C showed above-average intellectual abilities, 

even though all of their CPM results were not as high as 

expected (as seen in Table 3).   

In their interviews, the parents of children A, C and 

D, and the teachers of children A–D diminished the ex-

tent of the DCD-related impediments, and displayed a 

really poor insight into the difficulties exhibited by the 

children.  

Further, according to our observations, three children 

(A, B and D) had difficulties with social skills, even 

though their teachers (see the SCBE results in Table 3) 

and parents (as stated in the interviews) had not ob-

served this. In addition, both the teachers and parents of 

children C and D, and the teacher of child B stated in 

their interviews that the children’s motor difficulties are 

due to a lack of practice. 
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Figure 1. Model for the comprehensive special educational diagnostic assessment of five-year-old children with DCD. 

  

Table 2. Characteristics of the assessed children. 

Child   Characteristics of the assessed children 

A Strengths Verbal skills, early maths skills, common knowledge  

Weaknesses Moderately poor gross motor skills including coordination, balance, ball skills, motor 

planning, poor sensory integration; poor social skills and ADL skills 

B Strengths Verbal skills, early maths and literacy skills, common knowledge; vast knowledge of 

specific themes and vast imagination; considered gifted 

Weaknesses Extremely poor gross motor skills including coordination, balance, ball skills; dysarthria; 

poor social skills and ADL skills 

C Strengths Verbal skills, early maths skills, common knowledge and vast imagination, memory skills; 

extremely empathetic and socially competent 

Weaknesses Extremely poor fine and gross motor skills including coordination, balance, ball skills, 

motor planning, and body awareness; attention, hyperactivity; poor ADL skills 

D Strengths Verbal skills, vast imagination 

Weaknesses Extremely poor fine motor skills, visual perception, motor planning, body awareness, 

coordination, poor sensory integration; attention, language processing, dysarthria; poor 

social skills and ADL skills 

E Strengths Verbal skills, vast imagination 

Weaknesses Moderately poor fine and gross motor skills including coordination, balance, ball skills, 

visual perception, motor planning, poor sensory integration; attention, hyperactivity, 

language processing; poor ADL skills 

 

Table 3 presents percentiles of the individual assess-

ment tools used with the sampled children. The cut-off 

scores (percentiles) were not always the same and were 

selected with reference to the determined cut-off values 

for individual assessment tools.   

All of the children were assessed below the 15th per-

centile in the M-ABC. Children A, B and C showed 

marked difficulties in motor skills since their M-ABC 

results were below the 5th percentile, which suggests 

severe motor difficulties. Further, all children were as-

sessed in DCDQ by their preschool teachers below the 

cut-off scores that suggest probable DCD. On the other 

hand, the DCDQ for parents showed relevant differences 

in their assessment of children A and D. Using the VMI, 

only children C and D showed a marked impairment in 

visual-motor integration and in motor coordination, 

while children D and E showed an impairment in visual 

perception. Taking the imitation of movements into con-

sideration, child D showed difficulties in both simple and 

complex imitations, while child A only showed difficul-

ties in complex movement imitations. In contrast, child B 
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excelled in the latter. Child D also performed extremely 

poorly on the CPM. 

All five children performed without implications of 

difficulties in LSGR-LJ. Children A and B exceeded in all 

three domains, while child C did well in speech compre-

hension and expression, and child E performed well on 

comprehension alone. 

The basis of the profile of the 5- to 7-year-old children 

and the SCBE were the questionnaires completed by the 

preschool teachers. When taking the SCBE results into 

account, child C excelled in all four domains, and chil-

dren B and E were considered to be children with the 

smallest internalising problems. On the other hand, social 

competence was considered poor for children A and E, 

while externalising problems were found in child E as 

well. 

 

Table 3. Percentiles of individual assessment tools for children A–E. 

 A B C D E 

M-ABC 4 4 2 9 12 

DCDQ-SI teachers 0-10 0-10 0-10 0-10 0-10 

DCDQ-SI parents >10 0-10 0-10 >10 0-10 

VMI 25 81 6 1 16 

VMI Visual Perception 61 42 70 5 8 

VMI Motor Coordination 19 53 6 12 32 

B-L part 1 75 75 75 0-25 50 

B-L part 2 0-25 75-99 50 0-25 50 

PROFILE for 5-to7-year-olds 10-25 50-75 25-50 10-25 10-25 

Attention, Concentration, Behaviour and Behavioural Management 5 10-25 50-75 10 5-10 

Motor Skills 1-5 1-5 25 10-25 1-5 

Communication, Sociopragmatics 5-10 75-90 75-90 10-25 10 

Speech and Language Comprehension and Expression 10-25 90 25-50 25-50 10-25 

Verbal Memory 5-10 99 50 10 10 

Graphic Visual Perception, Perception and Colour Naming 50-75 50-75 10-25 10-25 5-10 

Orientation of Time and Space 25 99 50 25 1-5 

Metaliteral Skills 10-25 99 25-50 25-50 10-25 

Emerging Literacy 5-10 90-95 25-50 25-50 10-25 

GraphemPerception, Graphomotricity 25-50 50-75 5-10 25 10-25 

Emerging Maths Skills 25-50 99 25-50 10-25 10-25 

Metacognition 10 90 75 50 25 

SCBE Social Competence 20 75 92 30 18 

SCBE Externalising Problems 52 30 87 30 15 

SCBE Internalising Problems 50 98 88 80 60 

SCBE General Adaptation 35 75 94 40 25 

CPM 25 25 > 25 5-10 > 25 

LSGR-LJ Comprehension > 95 > 95 90 70 80 

LSGR-LJ Expression 85 > 95 85 35 35 

LSGR-LJ Metalinguistic Perception 90 > 95 50 55 50 

Above-average results (overall strengths)                  Borderline difficulties                         Difficulties 

 

The results showed that none of the teachers consid-

ered the observed children as having difficulties in gen-

eral (see the general profile results in Table 3). Attention, 

concentration, behaviour and behavioural management 

were considered extremely poor in child A and poor in 

child E, whereas child D had borderline results. Extreme-

ly poor motor skills were considered only in children A, 

B and E. Communication and sociopragmatics were 

regarded as poor only in child A, while children B and C 

had excellent results. None of the children had poor 

results in speech and language comprehension and ex-

pression; again, child B had excellent results in this do-

main. Verbal memory was considered poor in child A, 

and again the results for child B were excellent. Teachers 
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assessed poor graphic visual perception, perception and 

colour naming and extremely poor orientation in time 

and space in child E. Orientation in time and space, met-

aliteral skills, emerging literacy, emerging maths skills 

and metacognition were again assessed as excellent in 

child B. Child A was found to have poor skills in emerg-

ing literacy. Graphem perception and graphomotricity 

were considered to be poor in child C alone. 

When considering all of the above-mentioned do-

mains in the teachers’ questionnaires while individually 

observing and assessing the children, child A was as-

sessed above the teachers’ estimates, and did not show 

signs of communication, sociopragmatics, emerging 

literacy and verbal memory difficulties. Child E’s 

achievements, on the other hand, were individually as-

sessed below the assessment made by his teacher – he 

showed signs of poor graphomotricity, had obvious signs 

of problems in the attention and concentration domain, 

and had difficulties with speech and language compre-

hension and expression, not to mention poor motor skills. 

The latter was also inadequately assessed by child C’s 

preschool teacher.   

Discussion 

When considering the developmental and social factors 

in the present research, there was only one child who 

was born preterm and with low body weight, while one 

child came from a family with a lower socio-economic 

status. Other research studies suggest that DCD occurs 

more often in children with an extremely low birth 

weight (Lingam et al., 2009), in preterm infants (Goyen & 

Lui, 2009; Lingam et al., 2009), in children with speech 

and language impairments (Gaines & Missiuna, 2007) 

and in children from families with a lower socio-

economic status (Lingam et al., 2009). 

Taking co-morbidity into account, two children were 

assessed as children with SLI, two children showed signs 

of ADHD and in one child ADD symptoms were ob-

served. According to other studies (Blank et al., 2012; 

Dewey et al., 2002; Kadesjö & Gillberg, 1998; Kirby & 

Drew, 2003), AD(H)D and DCD often co-occur – nearly 

half of all children with DCD also have attention and 

hyperactivity problems. Interestingly, none of the as-

sessed children showed signs of autistic spectrum disor-

der (ASD) – Asperger’s syndrome, even though it is con-

sidered one of the most common co-morbidities in chil-

dren with DCD (Dowell et al., 2009; Kadesjö & Gillberg, 

1998; Kirby & Drew, 2003). 

When it comes to children’s functioning with regard 

to ADL, the observed children showed marked impedi-

ments as well. Since ADL functioning is one of the diag-

nostic criteria (American Psychiatric Association, 2013; 

Blank et al., 2012; Chambers & Sugden, 2002; Kirby & 

Drew, 2003; Lingam et al., 2009; Summers et al., 2008; 

Rodger et al., 2003) such poor performances in ADL were 

expected. However, another impeding problem discov-

ered in the present research was that the parents and 

preschool teachers had generally not observed the chil-

dren’s poor performance in ADL as such. Even though, 

according to Summers, Larkin & Dewey (2008), the mo-

tor difficulties of children with DCD have a significant 

impact on the performance of a wide range of daily activ-

ities, such an impact was not stressed enough by some of 

the parents and preschool teachers of our observed chil-

dren. Rodger et al. (2003) suggested that this lack of con-

sistency may be due to differences between parents’ 

perceptions and children’s performance in more stand-

ardised evaluations, and differences in the context in 

which the activities of daily living were performed. They 

emphasised that many families still needed to improve 

their understanding of their children’s participation in 

such activities. 

Further, the present research found several common-

alities and differences in the strengths and difficulties of 

the sampled children with DCD. Taking the assessment 

of the children’s strengths into consideration, all of the 

observed children excelled in the verbal domain and 

mostly chose verbal games and imaginative play. Unfor-

tunately, to our knowledge, almost no research can be 

found on common strong abilities of children with DCD. 

Our findings are, however, in agreement with Missiuna, 

Rivard & Pollock (2011) who emphasised that many 

children with DCD can demonstrate strong abilities in 

other areas, such as advanced reading skills, a creative 

imagination, sensitivity to the needs of others, and/or 

strong oral communication skills. This issue certainly 

demands the greater attention and interest of DCD re-

searchers. 

When considering the assessed weaknesses, no two 

children exhibited the same commonly observed DCD 

characteristics, which is also evident from other studies 

e.g. Blank et al., (2012) and Kirby & Drew (2003).  

Most of the observed children had difficulties with 

motor coordination, balance and ball skills both accord-

ing to the M-ABC and according to skills tested in indi-

vidual sessions. Such difficulties are most commonly 

manifested in children with DCD (e.g. Blank et al., 2012; 

Cermak et al., 2002; Kirby & Drew, 2003). Most of the 

observed children had problems with ideation or motor 

organisation in terms of motor planning as well. Both the 

execution and/or planning of the complex imitation of 

gestures can be problematic for children with DCD 

(Ayres, 1972). Cermak (1985) also noted that therapists in 

clinical practice distinguished between children who 

showed motor planning deficits and those with deficits in 

the coordination or execution of motor tasks. The former 

appeared to have a general problem with organising and 

planning their approach to tasks, whereas the latter ap-

peared to know how to plan their approach to a particu-

lar task, but experienced difficulty executing the task (Le 

Normand et al., 2000). Some authors (e.g. Ayres, 1972; 

Cermak, 1991) have considered these motor planning 

problems to be due to difficulties in integrating infor-

mation from the bodily senses i.e. sensory integration. 
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The current research showed that only a few of the 

observed children had difficulties with visual-motor 

integration and visual perception. Even though research 

suggests that difficulties in visual-motor coordination are 

often manifested in children with DCD (Blank et al., 2012; 

Bonifacci, 2004; Kirby & Drew, 2003, Van Waelvelde et 

al., 2004), one must emphasise that not all children with 

DCD exhibit difficulties with visual-motor coordination. 

Gheysen et al. (2011), for instance, discovered that chil-

dren with DCD demonstrate general learning of visuo-

motor task demands comparably to that of typically 

developed children, but fail to learn the visuomotor se-

quence. 

Also taking the CMP results into consideration, they 

had been expected to be lower due to common perceptu-

al impediments in children with DCD. Further analysis 

of the CMP test scores indicated that primarily perceptu-

al abilities are required to solve the test, although abstract 

reasoning is involved in the solution of matrices and in 

conservation of substance (equivalence) tasks (Heinz 

Wiedl & Carlson, 1976). The relatively low performance 

of children A and B was surprising since their VMI and 

the VMI VP were not below-average. Recent research 

(Zupančič & Svetina, 2012) argues that the Slovenian 

CMP norms lack proper differentiation specifically with 

regard to five-year-old children and that CMP should 

therefore not be used as a sole diagnostic measurement 

of children's intellectual abilities. According to the results 

in the present research, CMP is not an optimal diagnostic 

tool for assessing the general intellectual abilities of pre-

school children with DCD. 

Sensory integration and body awareness difficulties 

were also problematic for some of the observed children. 

According to Ayres (1972) and Cermak (1991), such diffi-

culties are common in children with motor problems. 

Elbasan et al. (2012) argue that problems in taking visual, 

tactile and proprioceptive inputs and integrating them in 

an appropriate way leads to ADL deficiencies in children 

with DCD, which are especially dependant on the tactile 

system. 

Interestingly, although some of the observed children 

showed poor social skills when observed in different 

social situations, their social competencies were not 

viewed as such by their teachers and their parents. Skills 

in sports and games are considered one of the best pre-

dictors of social status in childhood, and difficulty with 

social skills may be both a primary and a secondary 

problem in children with DCD (Blank et al., 2012; 

Cermak et al., 2002). Schoemaker & Kalverboer (1994) 

established links between motor coordination difficulty 

and socio-emotional problems with children as young as 

six years old. Piek et al., (2008) found an association be-

tween motor coordination and anxious/depressed behav-

iour in preschool-age children – children at risk of DCD 

who participated in their study were found to have sig-

nificantly higher reported scores on the anxious-

depressed scale compared with children with higher 

scores on motor ability. Those authors emphasised that 

further research into anxiety in preschool children at risk 

of DCD should be conducted because such a deduction 

needs more support. Since our present study suggests 

that parents and teachers do not have a proper insight 

into their children’s possible poor social and emotional 

difficulties, this is also a pressing issue for further re-

search. 

Conclusion 

Our model for a comprehensive special educational di-

agnostic assessment of five-year-old children with DCD 

turned out to quite efficient, although it was not tested 

for its efficiency on a larger scale. The model involved 

gathering information from three different sources (the 

child, parents and teacher) in three different ways (ob-

servation in class, individual assessments, gathering 

information from parents and teachers) and thus com-

plied with qualitative research standards. It was econom-

ical and time-efficient because it included both diagnostic 

assessments commonly undertaken in health institutions 

and an assessment normally made in an educational 

institution to formulate an individualised plan for inter-

vention. The model gave us a profound understanding of 

the children’s strengths and special needs, included an 

interdisciplinary approach and emphasised the need for 

teamwork and a partnership between the children, par-

ents, teachers and specialists.  

The present research also pinpointed several issues 

needing further research such as common strong abilities 

in children with DCD, and parents’ and teachers’ provi-

sion of their children’s special needs, especially in pre-

school. Finally, our proposed model of a comprehensive 

diagnostic assessment calls for more research and devel-

opment. 

Acknowledgements 

This research was funded from the Innovative scheme for doc-

toral students, which is 85% funded by the European Social 

Fund and 15% by the Budget of the Republic of Slovenia. 

References 

American Psychiatric Association. Diagnostic and Statistical 

Manual of Mental Disorders. (5thed.). Washington, D.C.: 

American Psychiatric Publishing, 2013.  

Ayres AJ. Sensory integration and learning disorders. Los Ange-

les: Western Psychological Services, 1972. 

Beery KE. The Beery-Buktenica Developmental Test of Visual-

Motor Integration, VMI. (4thed., revised). New Jersey: 

Modern Curriculum Press, 1997.  

Blank R, Smits-Engelsman B, Polatajko H, Wilson PH. European 

Academy for Childhood Disability (EACD): Recommenda-

tions on the definition, diagnosis and intervention of de-

velopmental coordination disorder (long version). Devel-

opmental Medicine & Child Neurology, 2012; 54: 54–93. 



A Comprehensive Special Educational Diagnostic Assessment …                                                        9 

Turk J Kin 2015; 1(1): 1-10                            

Bonifacci P. Children with low motor ability have lower visual-

motor integration ability but unaffected perceptual skills. 

Human Movement Science, 2004; 23(2): 157–168. 

Cantell M, Crawford SG, Doyle-Baker PKT. Physical fitness and 

health indices in children, adolescents and adults with 

high or low motor competence. Human Movement Sci-

ence, 2008; 27: 344–362. 

Causgrove Dunn JL, Dunn JGH. Psychosocial determinants of 

physical education behavior in children with movement 

difficulties. Adapted Physical Activity Quarterly, 2006; 23, 

293–309. 

Cermak SA. Somatodyspraxia. In A. G. Fisher, E. A. Murray, & 

A. C. Bundy (Eds.), Sensory integration: Theory and prac-

tice (pp. 46–68), Philadelphia: F. A. Davis, 1991. 

Cermak SA. Developmental dyspraxia. In E. A. Roy (Ed.), Neu-

ropsychological studies of apraxia and related disorders 

(pp. 225–248). Amsterdam: North Holland, 1985.  

Cermak SA, Gubbay SS, Larkin D. What is developmental coor-

dination disorder? In S. A. Cermak, & D. Larkin (Eds.), 

Developmental coordination disorder (pp. 2–22). Albany, 

NY: Delmar, 2002.  

Chambers M, Sugden DA. The identification and assessment of 

young children with movement difficulties. International 

Journal of Early Years Education, 2002; 10(3): 157–176. 

Coleman MR, Buysse V, Neitzel J. Recognition and response: An 

early intervening system for young children at risk for 

learning disabilities. Full report. Chapel Hill: The Univer-

sity of North Carolina at Chapel Hill, FPG Child Devel-

opment Institute, 2006. 

Coleman R, Piek JP, Livesey DJ. A longitudinal study of motor 

ability and kinesthetic acuity in young children at risk of 

developmental coordination disorder. Human Movement 

Science, 2001; 20(1-2): 95–110. 

Cousins M, Smyth MM. Developmental coordination impair-

ments in adulthood. Human Movement Science, 2003; 22: 

433–459. 

Cratty BJ. Clumsy child syndromes: Description, evaluation and 

remediation. Chur: Harwood Academic Publisher, 1993. 

Dewey D, Kaplan BJ, Crawford SG, Wilson BN. Developmental 

coordination disorder: Associated problems in attention, 

learning, and psychosocial adjustment. Human Movement 

Science, 2002; 21: 905–918. 

Dowell LR, Mahone ME, Mostofsky SH.  Associations of postur-

al knowledge and basic motor skill with dyspraxia in au-

tism: Implication for abnormalities in distributed connec-

tivity and motor learning. Neuropsychology, 2009; 23(5): 

563–570.  

Elbasan B, Kayıhan H, Duzgun I. Sensory integration and activi-

ties of daily living in children with developmental coordi-

nation disorder. Italian Journal of Pediatrics, 2012; 38(14). 

Open access. Retrieved from http://www.ijponline. 

net/38/1/14.  

European Agency for Development in Special Needs Education. 

Early Childhood Intervention. Progress and Develop-

ments 2005–2010. Retrieved fromhttp://www.european-

agency.org/publications/ereports/early-childhood-

intervention-progress-and-developments/early-childhood-

intervention-progress-and-developments, 2010. 

Gaines R, Missiuna C. Early identification: Are speech/language-

impaired toddlers at increased risk for Developmental 

Coordination Disorder? Child: Care, Health & Develop-

ment, 2007; 33(3): 325–332. 

Goyen TA, Lui K. Developmental coordination disorder in 

"apparently normal" schoolchildren born extremely pre-

term. Archives of Disease in Childhood, 2009; 94(4): 298–

302.  

Heinz Wiedl F, Carlson JS. The factorial structure of the Raven 

Coloured Progressive Matrices Test. Educational and Psy-

chological Measurement, 1976; 36(2): 409–413. 

Hellgren L, Gillberg IC, Bagenholm A, Gillberg C. Children with 

deficits inattention, motor control and perception (DAMP) 

almost grown up: Psychiatric and personality disorders at 

age 16 years. Journal of Child Psychology and Psychiatry, 

1994; 35: 1255–1271. 

Henderson SE, Sugden DA. Movement assessment battery for 

children – Movement ABC. Ljubljana: Center za psihodi-

agnostična sredstva, 2005. 

Kadesjö B, Gillberg C. Attention deficits and clumsiness in 

Swedish seven-year-old children. Developmental Medi-

cine and Child Neurology, 1998; 40: 796–804. 

Kirby A, Drew S. Guide to dyspraxia and developmental coor-

dination disorders. New York: David Fulton Publishers, 

2003. 

Kremžar B, Petelin M. Child’s motor behavior. Ljubljana: 

Društvo za motopedagogiko in psihomotoriko, 2001. 

LaFernier PJ, Dumas JE. Social Competence and Behavior Eval-

uation Scale. Ljubljana: Center za psihodiagnostična 

sredstva, 2001. 

Larkin D, Rakimov B.  Children with motor learning difficulties 

in the school environment. ACHPER Health Lifestyles 

Journal, 2007; 53: 5–9. 

Le Normand MT, Vaivre-Douret L, Payan C, Cohen H. Neuro-

motor development and language processing in develop-

mental dyspraxia: A follow-up case study. Journal of Clin-

ical and Experimental Neuropsychology, 2000; 22(3): 408–

417. 

Lingam R, Hunt LP, Golding J, Jongmans MJ, Emond A. Preva-

lence of developmental coordination disorder using the 

DSM-IV at 7 years of age: A UK population-based study. 

Pediatrics, 2009; 123(4): 693–700. 

Losse A, Henderson SE, Elliman D, Hall D, Knight E, Jongmans 

M. Clumsiness in children – Do they grow out of it? A 10-

year follow-up study. Developmental Medicine and Child 

Neurology, 1991; 33(1): 55–68. 

Magajna L. Traditional and new models of detection and diag-

nostic assessment of specific learning disabilities. In M. 

Košak Babuder, M. Kavkler, L. Magajna, S. Pulec Lah, Z. 

Stančič, & A. C. Morrison (Eds.), Third international con-

ference on specific learning disabilities in Slovenia. Specif-

ic learning disabilities in all ages (pp 34–45). Ljubljana: 

Društvo Bravo, 2010. 

Magajna L, Kavkler M, Čačinovič Vogrinčič G, Pečjak S, Bregar 

Golobič K. Specific learning disabilities in the elementary 

school: Intervention concepts. Ljubljana: The National Ed-

ucational Institute of the Republic of Slovenia, 2008. 



10                      Filipcic & Tercon, 2015 

Turk J Kin 2015; 1(1): 1-10 

Majnemer A. Benefits of early intervention for children with 

developmental disabilities. Seminars in Pediatric Neurol-

ogy, 1998; 5(1): 62–69. 

Marjanovič Umek L, Kranjc S, Bajc K, Fekonja U. General speech 

development scales. Ljubljana: Center za psihodiagnos-

tična sredstva, 2007. 

Missiuna C, Gaines R, McLean J, DeLaat D, Egan M, Soucie H. 

Description of children identified by physicians as having 

developmental coordination disorder. Developmental 

Medicine and Child Neurology, 2008; 50: 839–844. 

Missiuna C, Rivard L, Bartlett D. Early identification and risk 

management of children with developmental coordination 

disorder. Pediatric Physical Therapy, 2003; 15(1): 32–38. 

Missiuna C, Rivard L, Pollock N. Children with Developmental 

Coordination Disorder: At home, at school, and in the 

community. CanChild Centre for Childhood Disability Re-

search, 2011. Retrieved from http://dcd.canchild.ca/en/ 

dcdfaqs/resources/dcdrevised.pdf.  

Ozbič M. Detection of developmental dyspraxia and interven-

tion for children with dyspraxia. In M. Kavkler, M. Klug, 

M. Košak Babuder, & M. Štrbenk (Eds.), Second interna-

tional conference on specific learning disabilities in Slove-

nia. Children and adolescents with specific learning disa-

bilities – enhancement, support and effective interven-

tion(pp 96–102). Ljubljana: Bravo Society, 2006. 

Piek JP, Bradbury GS, Elsley SC, Tate L. Motor coordination and 

social-emotional behaviour in preschool-aged children. In-

ternational Journal of Disability, Development and Educa-

tion, 2008; 55(2): 143–151. 

Povše Ivkić V, Govedarica T. Practicum of general special educa-

tional diagnostics. Beograd: Institute for Mental Health, 

2000. 

Raven J, Raven JC, Court JH. Coloured progressive matrices. 

Ljubljana: Center za psihodiagnostična sredstva, 1999. 

Rodger S, Ziviani J, Watter P, Ozanne A, Woodyatt G, Spring-

field E. Motor and functional skills of children with devel-

opmental coordination disorder: A pilot investigation of 

measurement issues. Human Movement Science, 2003; 22: 

461–478. 

Schoemaker MM, Kalverboer AF. Social and affective problems 

of children who are clumsy: How early do they begin? 

Adapted Physical Activity Quarterly, 1994; 11: 130–140. 

Skinner R, Piek J. Psychosocial implications of poor motor con-

trol and coordinationin children and adolescents. Human 

Movement Science, 2001; 20: 73–94. 

Sugden DA. (Ed.) Leeds consensus statement: Developmental 

coordination disorder as a specific learning difficulty. 

Leeds: DCD-UK/Discovery Centre, 2006.  

Summers J, Larkin D, Dewey D. Activities of daily living in 

children with developmental coordination disorder: 

Dressing, personal hygiene, and eating skills. Human 

Movement Science, 2008; 27: 215–229. 

Terčon J, Filipčič T, Wilson BN. Slovenian adaptation of the 

developmental coordination disorder questionnaire – a pi-

lot study. In R. Pišot, P. Dolenc, I. Retar & S. Pišot (Eds.), 

The 7th international scientific and expert symposium A 

child in motion. A child in motion for healthy aging (pp 

194–201). Koper: ZRS, Annales, 2012.  

Van Waelvelde H, De Weerdt W, De Cock P, Smits-Engelsman 

B. Association between visual perceptual deficits and mo-

tor deficits in children with developmental coordination 

disorder. Developmental Medicine and Child Neurology, 

2004; 46(10): 61–666. 

Wilson BN, Crawford SG, Green D, Roberts G, Aylott A, Kaplan 

BJ. Psychometric properties of the revised developmental 

coordination disorder questionnaire. Journal of Physical 

and Occupational Therapy in Pediatrics, 2009; 29(2): 182–

202. 

Zupančič M, Svetina M. Introduction into developmental psy-

chology diagnostics.  Ljubljana: Znanstvenoraziskovalni 

inštitut Filozofske fakultete, 2012. 

 

 


