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Introduction
Developmental coordination disorder (DCD) in children has become a constant concern in the 
last two decades (Blank et al. 2012; Geuze & Börger 1993; Schoemaker et al. 2006). When children 
are diagnosed with DCD, they experience low motor skill abilities without the evidence of a 
neurological disorder and cannot be related to a general medical difficulty such as cerebral palsy 
or a pervasive development disorder (American Psychiatric Association [APA] 2013; Kadesjö & 
Gillberg 1998; Visser 2003). The low motor skill abilities of these children are significant to the 
extent that these interfere with their social competence, academic performance and physical 
development, leading to problems with completing activities of daily living (Blank et al. 2012; 
Lingam et al. 2009). Therefore, DCD involves motor skill difficulties that have a negative influence 
on children’s performances during daily activities.

Difficulties in performing daily activities include home activities (dressing themselves), play activities 
(ball skills and balance) and academic skills, such as writing and reading (Asonitou et  al. 2012; 
Edwards et al. 2011). Secondary effects associated with DCD include social problems such as 
psychosocial challenges (Karras et al. 2019; Pratt & Hill 2011; Sylvestre et al. 2013) and low self-
esteem (Missiuna et al. 2006, 2014; Zwicker et al. 2012), whilst physical challenges include lower 
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cardiorespiratory fitness (Aertssen et al. 2018; Cairney et al. 
2017), low strength and flexibility (Batey et al. 2014; 
Smits-Engelsman, Jelsma & Ferguson 2017) and increased 
obesity (Philips et al. 2016; Rihtman, Wilson & Parush 2011). A 
significant matter of concern is that DCD has been described as 
one of the most common motor neurological developmental 
disorders in school-aged children (Zwicker et al. 2018) and is 
present in 5% – 6% of school-aged children worldwide (APA 
2013). The reported incidence of DCD could be influenced by 
the assessment tool used to identify motor skill difficulties and 
possible DCD (Amador-Ruiz et al. 2018).

Terms such as possible DCD, suspected DCD or at risk for 
DCD have been used in research studies where a complete 
diagnostic assessment of DCD has not been conducted (Alesi, 
Pecoraro & Pepi 2019; Delgado et al. 2019; Lingam et al. 2009; 
Valentini, Clark & Whitall 2015). The APA (2013) proposed 
that the Diagnostic Statistical Manual of Mental Disorders 
fifth edition (DSM-5) should be taken into consideration 
before the diagnosis of DCD can be made. In order to 
determine criterion A (execution of coordinated motor skills 
significantly lower than the child’s chronological age) and 
criterion B (deficits in criterion A interferes with the child’s 
daily activities) of DSM-5, an evaluation of motor proficiency 
abilities of the child and how this has an influence on daily 
living activities should be conducted (APA 2013; Blank et al. 
2019; Van Waelvelde et al. 2007). Criterion C states that the 
onset of the motor difficulties should occur in the child’s 
early developmental period and criterion D states that the 
motor difficulties experienced are not because of intellectual, 
visual or other neurological impairments (APA 2013). 
Criteria C should be ruled out by a medical practitioner and 
criteria D should be kept in mind if a neurological impairment 
exists (Blank et al. 2012).

Using norm-referenced tests, such as the movement 
assessment battery for children - second edition performance 
test (MABC-2 performance test) (Henderson, Sugden & 
Barnett 2007) and the Bruininks-Oseretsky test of motor 
proficiency – second edition (BOT-2) (Missiuna et al. 2011), to 
measure a child’s motor proficiency is required for accurate 
assessment of motor skills. However, these tests have been 
labelled as time-consuming, having long waiting lists for 
children to be evaluated and being financially out of reach for 
children living in low socio-economic environments (Junaid 
et al. 2000; Schoemaker et al. 2006; Van der Walt, Plastow & 
Unger 2020). An alternative approach is to make use of 
questionnaire-based assessments (Dimitropoulou et al. 2019).

The Motor Observation Questionnaire for Teachers (Van 
Dellen, Vaessen & Schoemaker 1990), the MABC original 
and second edition checklist (MABC-2 checklist) (Henderson 
et al. 2007) and the Developmental Coordination Disorder 
Questionnaire’07 (DCDQ’07) (Wilson et al. 2009) have 
previously been used as questionnaire-based assessments. 
Faught et al. (2008) were of the opinion that screening 
children’s motor skill abilities by making use of 
questionnaires was more useful and put emphasis on the 
important role that teachers play in identifying difficulties 

with motor skills. The importance of more research 
regarding the input from schools with the main focus on 
teachers to identify children with motor difficulties has 
been emphasised (Barnett 2008:114; Missiuna et al. 2011). 
Teachers have the ability to observe learners in various 
situations, for example, during academic learning activities 
and play time (Faught et al. 2008; Larkin & Rose 2005). 
Asunta et al. (2017) elaborated on the importance of a 
suitable screening tool for teachers for early identification 
of learners with motor skill difficulties.

Although the MABC-2 checklist can be used by teachers, 
uncertainties have been raised regarding the suitability of 
the screening tool for the identification of motor skill 
difficulties (Barnett 2008; Peters & Henderson 2008), and 
disagreement continues whether teachers and therapists 
can identify the same children with motor skill difficulties 
and possible DCD when this screening tool is used 
(Missiuna et al. 2011; Schoemaker et al. 2008). Table 1 
shows the total percentages of motor skill difficulties 
identified in children by teachers (using the MABC original 
and second edition checklist) which were also identified 
with the performance test. For example, in Table 1, 
Schoemaker et al. (2012) reported that class teachers 
identified 26 (41%) of the 64 children by the performance 
test with motor skill difficulties. Only two studies were 
found in South Africa in the Free State province. The class 
teachers were able to identify 46.5% of the children with 
motor difficulties who were also identified with motor 
difficulties using the MABC-2 performance test in the one 
study (De Milander, Coetzee & Venter 2016), whereas 
another study by the same authors indicated an ability of 
35.6% (De Milander, Du Plessis & Coetzee 2019). Both 
studies indicated a low ability of teachers to identify motor 
difficulties. Both of these studies were conducted in high 
socio-economic environments. The only other study to the 
authors’ knowledge on the MABC checklist in South Africa 
was the earlier study on 94 children (9–12 years) in the 
North West province with the aim to determine whether 
class teachers are reliable to use the MABC checklist as a 
screening tool for DCD; however, the teachers only 
completed two of the sections of the checklist and the focus 
was on the reliability of the teachers and the convergent 
validity was not provided (Lombard & Pienaar 2003).

Table 1 demonstrates a variation in the results where some 
results show a meagre ability of class teachers to correctly 
identify children with motor difficulties using the MABC 
original and second edition checklist and some show a very 
high ability ranging from 14.3% (Junaid et al. 2000) to 85% 
(Schoemaker, Smits-Engelsman & Jongmans 2003). Therefore, 
controversy exists regarding the efficacy of using the checklist 
as a screening tool for motor difficulties. Furthermore, Table 1 
emphasises the limited availability of studies regarding the 
second edition of the MABC, studies in low socio-economic 
environments, studies in low-to-middle-income countries 
and research findings in South Africa. Therefore, more 
research should be conducted. 
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South Africa has incongruent socio-economic classes that can 
influence assessment tools and therapists’ availability to 
conduct these assessments in different populations (Pienaar 
2004). Low socio-economic environments are found in 
townships, the inner city and peri-urban areas of South Africa 
(Ndebele 2015) and are identified when observing poverty, 
income, education, environmental factors, working 
conditions and health conditions in these areas (Isaacs-Martin 
2015; Narsai et al. 2013; Pappin et al. 2015; Pienaar & McKay 
2014). The considerable diversity of socio-economic classes in 
South Africa has led to unequal educational opportunities for 
learners (Graven 2013). Consequently, the South African 
government has categorised public schools into five quintiles 
ranging from non-fee paying schools to fee-paying schools to 
allocate financial resources to specific schools (Graven 2013; 
Hall & Giese 2008; Ogbonnaya & Awuah 2019).

In South Africa, many children living in low socio-economic 
environments experience low motor skill abilities (Pienaar & 
Kemp 2014) because of limited opportunities to practice 
fundamental motor skills (Ferguson, Naidoo & Smits-
Engelsman 2015; Gallahue & Ozmun 2006) and may therefore 
be identified with possible DCD (Hardy et al. 2012; Uys & 
Pienaar 2010; Valentini et al. 2015). Furthermore, the children 
living in low socio-economic environments are not 
adequately motivated to develop fundamental motor skills 
and in many cases, insufficient instructions and limited 
physical education opportunities for the development of 
these skills are provided (Barnett et al. 2016; Gallahue & 
Ozmun 2006; Pienaar & Kemp 2014). Pienaar, Barhorst and 
Twisk (2013) found in their study on 812 children living in 
the North West Province of South Africa that learners in 
quintile one to three schools performed poorly in perceptual-
motor development skills and required additional help with 
these skills. Research in low socio-economic environments 
of the Western Cape found that fewer opportunities and 
activities are available for children and educators living in 

these environments (Senekal et al. 2015). Motor proficiency 
challenges could have a negative influence on young 
children’s academic skills and their interest in sport 
participation (Pienaar & Kemp 2014).

Although the literature is available regarding children’s 
motor skill abilities, research in low socio-economic 
environments in South Africa is still limited (De Waal, 
Pienaar & Coetzee 2018; Pienaar & Kemp 2014; Uys & Pienaar 
2010). Uys and Pienaar (2010) reported in their study on 
69 children between 4 and 71 months that the children from 
lower socio-economic environments had lower motor 
development abilities than children from the higher socio-
economic environment. In accordance, De Waal et al. (2018) 
and Pienaar and Kemp (2014) reported higher tendencies of 
possible DCD in children (8–10 years old & 6–7 years old) 
from low socio-economic environments in the Zeerust 
District of South Africa and the North West Province. 

Consequently, it is vital to investigate the motor skill abilities 
of learners living in low socio-economic environments in 
South Africa and to ensure appropriate identification 
methods of possible DCD for these children. The priority is to 
determine if teachers can be used in the school community 
to  identify physical features in children that can indicate 
possible DCD using a screening tool (De Milander 
et al. 2016). If teachers can identify motor difficulties, they 
will be able to support children who experience 
motor  difficulties. Teachers can refer children with motor 
difficulties to formal neurodevelopmental evaluation by a 
multidisciplinary team, if necessary (Blank et al. 2019). To 
determine if teachers can play a valuable role, it was essential 
to determine if the MABC-2 checklist could be used effectively 
by teachers to identify learners with possible DCD and 
whether teachers were competent when using the checklist, 
which constituted the aim of this study. Therefore, the 

TABLE 1: Findings on the percentage of children with motor skill difficulties identified by teachers using the movement assessment battery for children original and second 
edition checklist.
Authors (year) Country Number of 

participants
Age (years) Completed by % children identified 

with motor skill 
difficulties with the 
performance test

% children identified 
with motor skill 

difficulties with the 
checklist that was also 

identified with the 
performance test

MABC checklist used

Piek and Edwards (1997) Australia 171 9–10 Class teachers; 
physical educators

19 (n = 32/171) 25 (n = 8/32)
49 (n = 15/32)

MABC; 15th percentile 
cut-off point

Junaid et al. (2000) Canadian 103 7–8 Class teachers 14 (n = 14/103) 14 (n = 2/14) MABC; 15th percentile 
cut-off point

Schoemaker et al. (2003) Netherlands 184 6–11 Class teachers - 79 MABC; 15th percentile 
cut-off point

Green et al. (2005) - 98 5.4–15.6 Class teachers 72 (n = 71/98) 44 (n = 31/71) MABC; with DCD and at 
risk for DCD

Ellinoudis et al. (2009) Greece 330 7–12 Physical educators 18 (n = 59/330) 27.1 (16/59) MABC; 15th percentile 
cut-off point

Schoemaker et al. (2012) Belgium 383 5–8 Class teachers 17 (n = 64/383) 41 (n = 26/64) MABC-2; 15th 
percentile cut-off point

De Milander et al. (2016) South Africa 
FS Province

545 6–8 Class teachers 13 (n = 71/545) 46.5 (n = 33/71) MABC-2; 15th 
percentile cut-off point

De Milander et al. (2019) South Africa 
FS Province

323 5–8 Class teachers 15 (n = 49/323) 35.6 (n = 16/45) MABC-2; 15th 
percentile cut-off point

Dimitropoulou et al. (2019) Greece 584 5–12 Class teachers; 
physical educators

- 52.7
43.2

MABC-2; 15th 
percentile cut-off point

-, no information.
DCD, Developmental coordination disorder; FS, Free State; MABC, movement assessment battery for children (original version); MABC-2, movement assessment battery for children - second edition.
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completed MABC-2 checklist (teachers) will be compared to 
the MABC-2 performance test results (Kinderkineticists in 
training) of the children.

Methodology
Study design
An empirical study with a cross-sectional design was 
conducted and focused on a quantitative research method to 
collect data. Participants of this study included learners and 
class teachers. The target population was Grade 1 learners 
between 6 and 8 years of age and the class teachers of these 
learners. The Grade 1 learners lived in low socio-economic 
environments in Mangaung, Motheo District, in the Free 
State Province of South Africa. The cross-sectional design 
included one assessment tool consisting of two parts. The 
one part included a standardised testing procedure to 
identify the prevalence of possible DCD, and the second part 
comprised a screening checklist to identify the prevalence of 
possible DCD. The standardised test was completed by 
trained postgraduate students of Exercise and Sport Sciences 
(information redacted to maintain the integrity of the review 
process) specialising in Kinderkinetics (further referred to as 
movement specialists) and the checklist was completed by 
the class teachers of the participating learners.

The sample size was determined by including quintile one to 
three public primary schools within a 30 km radius from 
Bloemfontein in the Motheo District, Free State Province. A 
30 km radius was selected to ensure that the principal 
investigator and the movement specialists could reach the 
schools. Quintile one schools are in the most economically 
disadvantaged geographical areas, whereas quintile five 
schools are in the most affluent geographical areas (Graven 
2013; Hall & Giese 2008). Quintiles one to three schools are 
the non-fee-paying schools, and according to Ogbonnaya 
and Awuah (2019), the learners in these schools demonstrate 
low levels of achievement. The sample size was further 
determined by considering (1) the duration of administering 
the MABC-2 performance test and checklist, (2) the number 
of movement specialists to administer the test, (3) the physical 
education periods and (4) the budget. A list of schools was 
obtained from the provincial Department of Basic Education 
in the Motheo District, from which a random selection was 
made to finalise the study population. There were 33 quintile 
one to three schools in the Motheo District within a 30 km 
radius from Bloemfontein; a total of 3940 Grade 1 learners 
attended the schools. Using proportional sampling, a total of 
10 primary schools were randomly selected, of which two 
were quintile one and two schools, respectively, and eight 
were quintile three schools. Within the 10 schools, there were 
a total of 1179 Grade 1 learners. Using proportional sampling, 
a total of 400 learners were invited. The sample size per 
school was determined using random sampling. Limited 
schools in quintile one and two categories were available 
within a 30 km radius from Bloemfontein, which formed part 
of the study’s inclusion criteria. Therefore, more quintile 
three schools were identified.

Participants
The principals of the 10 primary schools were invited to 
participate in the research study and asked to consider 
providing permission for the Grade 1 learners in the school 
and their teachers to participate in the study, to which all the 
principals agreed. After the principals provided permission, 
information about the study was sent to the children’s 
parents/legal guardians. Proportional sampling was used to 
determine the number of learners that should be included, 
and random sampling was used to determine the sample size 
per school (Etikan & Bala 2017). The information letters 
provided to the parents regarding the study included the 
consent form. The sample consisted of 400 learners.

Of the 400 children in the sample, 242 parental consent forms 
were returned to the different schools, giving a response rate 
of 60.5%. These learners also provided assent to participate in 
the study. Of the 242 learners, 124 (51.2%) were boys and all 
the children were living in low socio-economic environments 
in Mangaung. Most learners were 6 years of age (n = 174; 
71.9%) with a mean age of 6.66 years (range 6.0–8.75 years). A 
total of 29 teachers agreed to participate in the study.

The following exclusion criteria were applied for the learners: 
if learners fell outside the age range of 6–8 years, if their parents 
indicated that they were relocating and if parents indicated 
that a medical practitioner diagnosed learners with conditions 
that included epilepsy, attention deficit and/or hyperactivity 
disorder (ADD/ADHD), autism spectrum disorder, visual 
problems, hearing problems, cancer and/or physical disability. 
The following exclusion criteria applied to the teachers. 
Teachers were only excluded if they did not want to participate 
in the study anymore and if they were a relative of one of the 
learners who participated in the study or if the researcher felt 
it is in the teacher’s best interest not to participate.

Procedure
Two hundred and forty-two Grade 1 learners were tested 
using the MABC-2 performance test. The lower the score 
obtained on the MABC-2 performance test, the lower the 
child’s motor coordination skills. Learners were identified 
with possible DCD when their results fell at or below the 15th 
percentile on the MABC-2 performance test and within the 
amber and red zone. For the purpose of this study, the criteria 
of the DSM-5 were partially met. Learners were categorised 
as having possible DCD if their motor coordination skills 
were far below their chronological age when using 
the MABC-2 performance test (criterion A of the DSM-5). The 
MABC-2 checklist was used to determine if the performance 
of activities during daily living was influenced if the child 
experienced motor skill difficulties (criterion B of the DSM-5). 
The MABC-2 checklist was completed by the teachers as 
language barriers could have limited the opportunity for 
parents to complete the checklist. The influence of motor 
coordination difficulties on academic performance was not 
evaluated in this study. The parents indicated on the consent 
form if the child had any general medical condition and/or 
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intellectual impairment, although a confirmatory diagnosis 
by a medical doctor could not be obtained because of time 
constraints and expenses. 

The 29 class teachers were requested to complete the MABC-2 
checklist. Instructions and demonstrations on the completion 
of the MABC-2 checklist were provided by the principal 
investigator to each schools’ head of the department (HOD) of 
the Grade 1 class teachers. The HOD provided the class 
teachers with instructions, as received from the principal 
investigator, on how to complete the MABC-2 checklist. The 
HOD received the instructions because the teachers themselves 
had teaching responsibilities and were not available for the 
principal investigator’s information session. The information 
to the HOD included (1) the observation of the learner in the 
classroom, during physical education classes and on the 
playground, (2) what to do when the teacher was unable to 
answer one of the questions and (3) the content and rating of 
the checklist with regard to sections A, B and C. The teachers 
had 1 month to complete the checklists. No information was 
provided to the teachers about the learners’ level of motor 
skills and the findings of the MABC-2 performance test.

The interpretation of the scores of the MABC-2 checklist 
differs from the performance test. The higher the scores 
obtained with the MABC-2 checklist, the lower the motor 
coordination skills of the learners. Learners were identified 
with possible DCD when they performed at or above the 85th 
percentile and fell within the amber and red zone. The final 
sample was determined after the teachers completed the 
MABC-2 checklist of each participating learner. Learners’ 
checklists were excluded if more than one value was missing. 
Out of the 242 checklists completed by the teachers, 200 were 
used in the final analysis. 

Measuring instruments
The MABC-2 is composed of three components, (1) a 
standardised performance test that directly involves the 
child and can be completed by professionals such as research 
psychologists, occupational therapists, movement specialists 
and physiotherapists, (2) a checklist that can be completed by 
an adult such as parents, teachers and professionals 
(psychologists, occupational therapists and physiotherapists) 
and (3) an ecological approach manual to guide intervention 
for children experiencing motor skill difficulties (Henderson 
et al. 2007). For the purpose of this study, the standardised 
performance test and the checklist were used according to 
the developers’ prescriptions and guidelines (Henderson et 
al. 2007). Previous research has proven the successful use of 
the MABC-2 in the South African setting (De Milander et al. 
2019; De Waal et al. 2018).

Movement assessment battery for  
children - second edition performance test
The MABC-2 performance test provides for the testing of three 
age groups, each with their own individual assessment form 
and activities, and are called age bands. (Henderson et al. 2007). 
The age bands are divided into 3–6 years (age band one), 

7–10 years (age band two) and 11–16 years  (age band three) 
(Henderson et al. 2007). For this study, age bands one and two 
were used. The learners were required to complete eight motor 
tasks grouped within three subtests: manual dexterity, balance 
and aiming and catching (Henderson et al. 2007). Each task 
was demonstrated to the learner by the movement specialist, 
where the learner had one practice trial, followed by two trials 
that were formally evaluated. If the learner was not able to 
correctly complete the first formal trail or complete the trial 
within the time frame allocated for the age band, the learner 
was required to conduct the second formal trial. The learner’s 
performance was evaluated by making use of seconds or 
number of correct catches. The scores were recorded as raw 
scores and converted to an item standard score. The sum of the 
item standard scores provided the general standard score and 
percentile for each subtest and for the total score. A percentile 
equal to or lower than five identifies the learner with definite 
motor skill difficulties (red zone), a percentile score of 6–15 
puts the learner in the at-risk or moderate motor skill difficulty 
category (amber zone) and a percentile score above 15 classifies 
the learner with no motor skill difficulties (green zone). The 
MABC-2 is a valid and reliable test. Manual dexterity shows a 
reliability of r = 0.77, aiming and catching have a reliability of 
r = 0.84 and the reliability for balance is r = 0.73 (Henderson 
et  al. 2007). The total test score indicates the reliability of 
r = 0.80, according to Henderson et al. (2007), and even higher 
reliability (r = 0.97) has been reported (Wuang, Su & Su 2012).

Movement assessment battery for 
children - second edition checklist
The MABC-2 checklist consists of three sections of which 
sections A and B (30 items) focus more on motor and movement 
aspects, whereas section C (13 items) includes other aspects 
that might influence a child’s motor movements (Henderson et 
al. 2007). Section A measures ‘movement in a static and 
predictable environment’ and is divided into three subsections, 
namely ‘self-care skills, classroom skills, and physical exercise 
(PE)/recreational skills’. Section B measures ‘movement in a 
dynamic and unpredictable environment’ and is divided into 
‘self-care/classroom skills, ball skills, and PE/recreational 
skills’. The class teacher rated each learner’s performance 
regarding each item listed in the individual sections. The 
teacher used a four-point scale to indicate how well the learner 
performed in the different skills. The scale includes 0 – very 
well, 1 – just OK, 2 – almost and 3 – not close (Henderson et al. 
2007). If the teacher did not complete one item in a specific 
section, the four completed items in the section determined 
what the score for the empty item would be. If the scores were 
consistently positive, the learner was allocated a one; if it is 
consistently negative, the  learner was allocated a two. The 
score results were then added up and a total motor score was 
interpreted by the red, amber and green of the traffic light 
system. The higher the total motor score, the weaker the 
performance, which is in contrast with the MABC-2 
performance test. The green zone indicates ‘no motor difficulty’ 
with a cut-off point of <85th percentile; amber indicates ‘at risk 
or moderate motor difficulty’, indicating percentiles between 
85 and 94 and red shows ‘definite motor difficulty’ with a 
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percentile indication of ≥ 95th percentile. The checklist took 
approximately 15 min per learner to complete. According to 
Schoemaker et al. (2012) and Schoemaker et al. (2003), the 
discriminative validity of the original MABC checklist has 
been established. Research regarding the reliability of the 
second edition of the MABC checklist is limited (Brown & 
Lalor 2009). In addition, the reliability of the original MABC 
checklist was found to be useful (Shoemaker et al. 2003). 
Research on the MABC-2 checklist confirmed that the internal 
consistency was strong (Shoemaker et al. 2012). 

To determine if teachers had the competence to identify Grade 
1 learners in low socio-economic environments with possible 
DCD, the results of the MABC-2 checklist were compared 
with the results of the MABC-2 performance test and the 
convergent validity was determined. Learners with a score on 
the 15th percentile and lower (red and amber zone) with the 
MABC-2 performance test and on the 85th or higher percentile 
(red and amber zone) for the MABC-2 checklist were referred 
to as the possible DCD group, which included learners with 
severe and moderate motor difficulties. The moderate and 
severe motor difficulties are grouped to categorise children in 
a possible DCD group and a without DCD group (De Waal et 
al. 2018). Children below the 15th percentile are categorised as 
possible DCD because their motor coordination skills are 
below average (Alesi et al. 2019).

Statistical analysis
Data from the results of the MABC-2 performance test and the 
checklist were recorded electronically on a Microsoft Excel 
spreadsheet by the principal researcher (A.d.P.). A statistician 
was consulted and conducted the statistical analysis. The data 
were analysed using a statistical analysis software package, 
SAS version 9.4 (SAS Institute Inc., Cary, NC, United States). 
Descriptive statistics, namely frequencies and percentages, 
were calculated for categorical data, and medians and 
percentiles for numerical data. Bowker’s test for symmetry 
was calculated for paired categorical data as more than two 
discrete outcomes were measured. The difference in the total 
score was calculated and compared using the signed-rank test.

The agreement between the results of the MABC-2 
performance test and the MABC-2 checklist was determined 
by means of the kappa (k) coefficient and 95% confidence 
interval (CI) for k. Values lower than 0 indicated no agreement, 
0.00–0.20 slight agreement, 0.21–0.40 fair agreement, 0.41–0.60 
moderate agreement, 0.61–0.80 substantial agreement and 
0.81–1.00 as an almost perfect agreement (Landis & Koch 
1977). Diagnostic test statistics were calculated where amber 
and red were combined as one discrete outcome. Sensitivity, 
specificity, positive and negative predictive values, and 
positive and negative likelihood ratios were calculated.

Ethical considerations
Learners were recruited after permission for the study had 
been obtained from the provincial Department of Basic 
Education. The Health Sciences Research Ethics Committee 
(HSREC; reference number UFS-HSD2017/1363) at the 
University of the Free State provided ethical approval to 

conduct this study. The principal of each school, teachers of 
the participating learners and the parents or legal guardians 
of the learners provided consent for the children to participate 
in the study by completing an informed consent form. The 
learners provided assent. The information letters and consent 
forms were provided in the languages most commonly 
spoken in the region, namely English and Sesotho. The 
information letters and explanation to the participants 
stipulated that participation was not compulsory and should 
a participant wish to withdraw, they were allowed to do so at 
any time during the study. The learners and teachers were 
treated according to the ethics guidelines of the Faculty of 
Health Sciences, University of the Free State. Data collection 
took place during the second term of the school year. The 
principal investigator stored all the data sheets in a locked 
safety cabinet and the data on the computer were stored by 
using a protective password.

Results
Table 2 presents the frequency distribution of the total sample 
in terms of gender and age. Two hundred (N = 200) Grade 1 
learners between the age of 6 and 8 years participated in the 
study, with an equal distribution of boys and girls (n = 101, 
50.5%; n = 99, 49.5%, respectively). The median age was 
6.7 years, ranging between 6.0 and 8.1 years.

Table 3 shows the number of learners identified with and 
without possible DCD as determined by the movement 
specialists using the MABC-2 performance test and the 
teachers completing the MABC-2 checklist. In order to 
categorise the learners into a possible DCD group, the cut-off 
scores of the amber and red zones were combined. Therefore, 
the non-DCD group comprised learners with a percentile 
score of above the 15th percentile (>15), and the possible 
DCD group are learners with a percentile score of lower or 
equal to the 15th percentile (≤ 15) for the MABC-2 performance 
test. In addition, the checklist’s non-DCD group represented 
a percentile score of below 85, and the possible DCD group’s 
score was at or above the 85th percentile. The movement 
specialist identified more learners (n = 180; 90.0%) in the non-
DCD group than the teachers, who identified 108 (54.0%) 
learners. The teachers mis-identified learners with possible 
DCD by identifying 92 (46.0%) learners with possible DCD. 
However, only 20 (10.0%) learners were identified by the 
movement specialist with possible DCD. 

Table 4 shows the inter-rater agreement between the 
MABC-2 performance test and the MABC-2 checklist with 
cut-off scores for each category of the MABC-2, namely 
definite motor skill difficulties (≤ 5 percentile), moderate 

TABLE 2: Distribution of participants (N = 200) in terms of gender and age.
Variables n %

Gender
Boys 101 50.5
Girls 99 49.5
Age (years)
6 142 71.0
7 56 28.0
8 2 1.0
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motor skill difficulties (6th–15th percentile) and no motor 
skill difficulties (> 15th percentile). A slight agreement was 
found (k = 0.1362). Of the seven learners identified by the 
movement specialist with moderate motor difficulties, none 
were identified by the teachers using the checklist. Eleven 
of the 13 learners identified with severe motor difficulties 
were similarly identified by the teachers by means of the 
MABC-2 checklist.

Table 5 illustrates the agreement with cut-off scores divided 
into a non-DCD group (>15th percentile) and possible DCD 
group (≤ 15th percentile). The k coefficient used to determine 
the convergent validity of the MABC-2 performance test and 
the MABC-2 checklist indicated a slight agreement, with 
k = 0.1667. The low agreement between the two tests 
demonstrated that the movement specialist and the teacher 
did not identify the same learners with and without motor 
difficulties.

In Table 6, the MABC-2 performance test and MABC-2 
checklist are presented for sensitivity, specificity, positive 
predictive value, negative predictive value, positive 
likelihood ratio and the negative likelihood ratio. The 
predicted standards when using the 15th percentile as cut-off 
scores with the MABC-2 are 80% sensitivity and 90% 
specificity (APA 1985). In this study, the sensitivity was 85%, 
indicating a high ability of the class teachers to correctly 
identify learners in Grade 1 with possible DCD. The 
specificity was 58%, indicating that the teachers found it 
difficult to identify the absence of motor skill difficulties 
when using the MABC-2 checklist.

The positive predictive value indicated the probability that the 
learners who were identified with possible DCD truly had 
possible DCD. The probability of possible DCD in this study 
was 18%, indicating a low probability that the learners who 
were identified with possible DCD truly had possible DCD. 
The negative predictive value is the probability that the 
learners in the non-DCD category certainly did not have 

possible DCD. The probability of non-DCD was 97%, indicating 
that these learners certainly did not have possible DCD.

Discussion
This study aimed to determine whether class teachers of 
Grade 1 learners living in low socio-economic environments 
were able to identify these learners with possible DCD by 
completing the MABC-2 checklist. The convergent validity 
(agreement of the MABC-2 performance test and checklist) 
was determined in order to establish the ability of the teachers. 

A sensitivity of 85% was found in this study, showing that 
of the 20 learners identified with possible DCD with the 
MABC-2 performance test, 17 learners were also identified 
by means of the teacher-completed MABC-2 checklist. 
These results demonstrated a high ability of the teachers to 
identify learners with possible DCD and were correlated 
with the findings of Schoemaker et al. (2003). Schoemaker 
et al. (2003) reported that a study in the Netherlands on 184 
children 6–11 years of age found a sensitivity of 85% when 
using the original MABC performance test conducted by 
physiotherapists and the checklist completed by classroom 
teachers. 

Our findings on sensitivity were contrary to other research 
on the original MABC that found lower sensitivities. A 
sensitivity of 44% on 98 children (mean age 107.4 months) 
was reported in a study when the MABC performance test 
was executed by occupational therapists and the checklists 
completed by the physical education teachers (Green et al. 
2005). Ellinoudis et al. (2009) established a sensitivity of 
27.1% in a study on 330 Greek children when evaluated with 
the original MABC checklist completed by the physical 
education teachers and the performance test by professionals 
trained in the assessment of children. Junaid et al. (2000) 
reported an even lower sensitivity of 14.3% in a study on 103 
Canadian children (mean age 8 years) when evaluated with 
the MABC performance test by physical therapists and the 

TABLE 3: Percentage of learners (N = 200) without or with possible developmental coordination disorder.
DCD category Movement specialist (MABC-2 performance test) Teacher (MABC-2 checklist)

Percentile n % Percentile† n %

Non-DCD > 15 180 90.0 ≤ 85 108 54.0
Possible DCD ≤ 15 20 10.0 > 85 92 46.0

DCD, developmental coordination disorder; MABC-2, movement assessment battery for children - second edition.
†, Percentile achieved on the movement assessment battery for children - second edition (MABC-2).

TABLE 4: Inter-rater agreement between the movement assessment battery for children - second edition performance test and the movement assessment battery for 
children - second edition checklist with the three cut-off scores.
MABC-2 checklist MABC-2 performance test

No motor difficulties Moderate motor difficulties Severe motor difficulties Total
n % n %

No motor difficulties 105 2 - 1 - 108

Moderate motor difficulties 13 0 0 1 - 14

Severe motor difficulties 62 5 - 11 85 78

Total 180 7 - 13 - 200

MABC-2, movement assessment battery for children - second edition.
k coefficient, 0.1362; p < 0.0001 – slight agreement.
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checklist completed by the teachers. Junaid et al. (2000) 
further explained that of the 14 learners identified with DCD 
by means of the original MABC performance test, only two 
learners were identified by using the MABC checklist. 
Ellinoudis et al. (2009), as well as Piek and Edwards (1997), 
concluded that teachers had a low ability to identify motor 
skill difficulties in learners, when using the original MABC 
checklist and were therefore unable to identify learners with 
possible DCD. The opinion of Ellinoudis et al. (2009) and 
Piek and Edwards (1997) was in contrast with the findings of 
the current study, where the indication of teachers to have 
the ability to identify learners with possible DCD, when 
using the second edition MABC-2 checklist, was high (85%).

Schoemaker et al. (2012) put emphasis on the contradicting 
findings of this study when using the MABC-2, and reported 
a sensitivity of 41% in a study on 383 Belgium children 
5–8  years of age, where teachers completed the MABC-2 
checklist and therapists completed the MABC-2 performance 
test. They further reported that of the 64 learners with 
possible DCD with the MABC-2 performance test, only 26 
(40.6%) were identified by means of the checklist (Schoemaker 
et al. 2012). Dimitropoulou et al. (2019) recently determined 
52.7% sensitivity in a study on 584 Greek children when 
evaluated with the MABC-2 checklist completed by teachers. 
Comparing the research findings of Dimitropoulou et al. 
(2019) with the current study, the greater ability of the 
teachers to identify possible DCD by means of the MABC-2 
checklist (85.0%) was evident. In another study conducted in 
the Free State Province in South Africa by De Milander et al. 
(2016), a sensitivity of 46.5% was reported when the checklist 
was completed by teachers. Their study included 323 
children (5–8 years), where Kinderkineticists conducted the 
performance test.

In this study, we determined a specificity of 58%, which 
indicated the following: of the 180 learners identified by the 
MABC-2 performance test without DCD, only 105 were 
identified without possible DCD with the MABC-2 checklist 
completed by the teachers. This finding demonstrated that the 
teachers had a low ability to identify learners without DCD. 
The results are supported by Schoemaker et al. (2003). Their 
findings reported a specificity of 66% with the original MABC 
performance test and checklist. In addition, several authors 
reported higher specificities when using the original MABC 
and the MABC-2 performance test and checklist, ranging from 
70% to 88% (De Milander et al. 2016; Dimitropoulou et al. 2019; 
Green et al. 2005; Shoemaker et al. 2012). Their findings 
suggested that teachers and/or parents who completed the 
checklist had a high ability to identify individuals without 
possible DCD (De Milander et al. 2016; Dimitropoulou et al. 
2019; Green et al. 2005; Shoemaker et al. 2012), and were in 
contrast with the findings of the current study. Junaid et al. 
(2000) found an even higher specificity when using the original 
MABC. They reported that out of the 89 learners identified 
without DCD with the performance test, 87 (97.8%) were also 
evaluated without DCD with the checklist (Junaid et al. 2000). 
Their results contradict the current study’s findings. One of 
the reasons for the low specificity in this study might be that 
class teachers have not been formally trained to identify and 
observe motor skills, and might therefore observe more 
children with motor difficulties instead of realising that it was 
part of their normal motor development. Furthermore, it 
would be more ideal to make use of physical education 
teachers with more in-depth knowledge of motor skills to 
determine if motor skills are on par or absent.

The convergent validity of this study between the MABC-2 
performance test and the MABC-2 checklist completed by the 
class teachers was indicated by a k coefficient of 0.17. The 
convergent validity, therefore, demonstrated a slight 
agreement and the results correlated well with research 
conducted in a high socio-economic environment in 
Bloemfontein, Free State Province, with a k coefficient of 0.11 
(De Milander et al. 2016). Similar results were reported by 
Ellinoudis et al. (2009) and Green et al. (2005) when using the 
original MABC performance test and checklist, with a k 
coefficient of 0.14 (14%). The agreement found in the current 
study was lower than that by Dimitropoulou et al. (2019) and 
Schoemaker et al. (2012) with the MABC-2 performance test 
and checklist, who reported an agreement of 0.28. In addition, 
more moderate agreements were found when using the 
original MABC, with k coefficients of 0.44 (Schoemaker 
et al. 2003) and 0.51 (Junaid et al. 2000), respectively.

Schoemaker et al. (2003) were of the opinion that both the 
MABC performance test and the MABC checklist should be 
used, and if the learner failed both the evaluations, they 
could be identified with possible DCD. The authors further 
mentioned that the MABC checklist should identify all 
children with possible DCD, after which the MABC 
performance test should be conducted to confirm the 
diagnosis (Schoemaker et al. 2003). This argument was later 

TABLE 6: Sensitivity, specificity, positive- and negative predictive values and 
likelihood ratios of positive and negative test of the movement assessment 
battery for children - second edition performance test and the movement 
assessment battery for children - second edition checklist.
Variables Value (%) 95% CI range

Sensitivity 85 62–97
Specificity 58 51–66
Positive predictive value 18 11–28
Negative predictive value 97 92–99
Positive test likelihood ratio 2.04 1.58–2.63
Negative test likelihood 
ratio

0.26 0.09–0.74

CI, confidence interval.

TABLE 5: Inter-rater agreement between the movement assessment battery for 
children - second edition performance test and the movement assessment battery 
for children - second edition checklist with the non-developmental coordination 
disorder group and possible developmental coordination disorder group.
MABC-2 checklist MABC-2 performance test

Non-DCD Possible DCD Total
n % n %

Non-DCD 105 58.3 3 - 108
Possible DCD 75 - 17 85.0 92
Total 180 - 20 - 200

DCD, developmental coordination disorder; MABC-2, movement assessment battery for 
children - second edition.
k coefficient, 0.1667; p < 0.0001 – slight agreement.
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supported by Ellinoudis et al. (2009), putting emphasis on 
the statement that if the MABC checklist is used, the MABC 
performance test must further be conducted to confirm the 
diagnosis. Considering the results of the current study, the 
views of Ellinoudis et al. (2009) and Schoemaker et al. (2003) 
could be seen to be meaningful to determine possible DCD, 
and the problem of incorrectly identifying learners with 
possible DCD might then be eliminated. The current study, 
therefore, supports the view that the MABC-2 checklist 
should not be used independently.

A possible reason for the low agreement between the MABC-
2 performance test and the MABC-2 checklist could be that 
the class teachers indicated that they do not present 
structured physical education classes to the learners because 
of unavailable space or limited time. Teachers indicated to 
the principal investigator that they are not qualified, physical 
educators. They therefore did not have the experience of 
observing learners performing movement activities outside 
the classroom. Piek and Edwards (1997) and Schoemaker 
et al. (2008) supported this point of view, as they were of the 
opinion that class teachers did not experience children in a 
changing environment and were not part of physical 
education classes, which could cause a disadvantage on how 
to evaluate motor skills in children. Another reason could be 
that teachers do not have sufficient knowledge about DCD 
(Dimitropoulou et al. 2019) and this could have an effect on 
how they evaluate motor behaviours and motor proficiency 
executions. Netelenbos (2005) further explained that a 
screening tool specifically observes the motor skill abilities of 
a child in daily living activities, whereas a motor test 
conducted by a movement specialist evaluates underlying 
motor skill abilities, and could therefore be an explanation 
for the low agreement observed in the current study. Further 
reasons might be the socio-economic environment. The 
learners were from a low socio-economic environment 
attending quintile one to three schools. The MABC-2 checklist 
might therefore not be suitable for this population because of 
the lack of apparatus, opportunities and facilities. Although 
the MABC-2 checklist completed by teachers of Grade 1 
learners living in a low-socioeconomic environment could be 
used to identify learners with possible DCD, it should not be 
the only assessment tool used and teachers might wrongfully 
identify learners with possible DCD, who might not have 
this problem. 

Conclusion
We found a slight agreement (0.17) of convergent validity 
between the MABC-2 performance test and the MABC-2 
checklist completed by teachers. Although we showed that 
the teachers were able to use the MABC-2 checklist to identify 
possible DCD in learners (sensitivity), the study further 
established that the ability of the teachers to accurately 
identify learners without possible DCD (specificity) was low. 
Teachers have therefore identified learners who do not have 
possible DCD, confirmed by the movement specialist, as 
having possible DCD when using the MABC-2 checklist. 
Based on the results and findings, it would therefore not be 

recommended to only use the MABC-2 checklist by teachers 
to identify possible DCD. Furthermore, other assessment 
tools should be considered. 

The prevalence of possible DCD as determined by the 
MABC-2 performance test has been reported to be high in 
low socio-economic environments. Some children living in 
these low socio-economic environments in South Africa have 
motor development delays and limited opportunity to 
develop motor skills (Kahts, Du Randt & Venter 2017; Pienaar 
& Kemp 2014). It was further evident that teachers could not 
identify learners living in low socio-economic environments 
with possible DCD, and it is therefore important to raise 
awareness of limited or unfitting screening tools available for 
teachers in a low socio-economic environment to identify 
learners with possible DCD. Venter, Pienaar and Coetzee 
(2015) emphasised the importance of early screenings for 
motor difficulties to identify possible DCD. They further 
explained that the results of a child’s motor skills are 
important for teachers, day care personnel and other 
professionals who work with children with motor skill 
problems (Venter et al. 2015). According to Pienaar and 
Kemp (2014), more strategies should be developed to create 
more awareness of motor skill problems. If an assessment is 
not provided, early intervention cannot take place.

This study has the potential to raise awareness of possible 
DCD and to motivate the public school services to raise 
awareness of children having limited access and experience 
of participation in motor activities, as well as the lack of 
assessment services for DCD. The motor difficulties 
experienced by these learners highlight the importance of 
early identification to prevent further problems and provide 
adequate interventions or support. It is essential for the 
Department of Basic Education to put more emphasis on the 
importance of screening and execution of motor skills, as 
motor development plays a very important part in the 
complete development of a child. 

Limitations
The sample size of this research study was small and 
further research on a larger sample is recommended. 
Furthermore, the study was conducted in only one 
province and one district and should be expanded to other 
provinces for a broader view and improved results on the 
national prevalence of possible DCD amongst Grade 1 
learners. A larger sample group of different quintile 
schools and teachers in other parts of South Africa within 
low socio-economic and high socio-economic communities 
should be investigated. The MABC-2 checklist is based on 
a UK population, which should be taken into account 
when evaluating South African children for possible motor 
skill deficits. Despite the limitations, awareness of 
evaluating teachers’ role in identifying possible DCD, 
especially in low socio-economic environments, has been 
created. The research can motivate more in-depth studies 
to assist children with low motor skill abilities earlier. 
Suppose all the children wrongfully identified with 
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possible DCD by the teachers, they should be referred for 
further assessment by therapists. In that case, an overload 
of the therapists’ capacity can occur or be costly for the 
parents from these low socio-economic environments. 
Therefore more research strategies are required for 
assessment options. 
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