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Introduction

The motor skill capabilities of a person are highly influenced 
by the motor learning they encounter across their lifespan 
through experience or specific practice [1]. However, there is a 
condition known as Developmental Coordination Disorder (DCD) 
that affects a small subset of children, resulting in attenuation of 
learning and compromised motor coordination when performing 
everyday tasks [2]. More specifically, children with DCD have 
motor coordination difficulties, and may have reached their 
motor related developmental milestones later than other healthy 
children. DCD can clinically present with difficulties in fine, 
as well as gross motor movements, which has consequences 
on their academic performance or activities of daily living. 
Importantly, these coordination difficulties are not a result of 
another pre-existing disease or pathology [3]. The incidence rate 
of DCD in children is believed to be relatively high, with 6-10% 
of the pediatric population having demonstrable obstacles with 
participation in physical activity [4-8]. In addition, it has been 
suggested that children who experience challenges with motor 
coordination as a result of DCD may not see improvements as they 
age [2,4]. The presence of DCD causes challenges in daily activities 
such as difficulty tying shoelaces, handwriting, and participating 
in physical activity [2,9]. Further, children affected by DCD may 
suffer ridicule from their classmates as their motor impairments 
are observable by others [2,10].

While the motor impairments associated with DCD have been 
shown to create difficulties for children in the classroom [11-13]  

 
recent evidence has revealed that the physical fitness of a child 
with poor motor proficiency is not a significant contributor to their 
academic performance [14]. Within the classroom, it is difficulties 
with handwriting that often limit scholastic participation in 
courses that require a significant amount of written work [11,15]. 
As a result, students affected by DCD are at risk of developing a 
poor sense of scholastic or cognitive competence because of lower 
grades [16]. Therefore, it is understandable that impairments in 
physical capabilities are thought to be associated with a child’s 
perceived cognitive and scholastic competence given age-specific 
environmental demands.

Importance of the problem and relevant research

Smits-Engelsman et al. [17] considered three primary 
hypotheses that might explain the motor difficulties observed in 
children with DCD: general slowness, limited capacity, and motor 
control mode. One common observation, with respect to general 
slowness, is that children with DCD are overall delayed in their 
performance of motor tasks [18]. Similarly, research has found 
that temporal processing impairment could account for some 
perceptual-motor and scholastic symptoms often associated with 
learning disorders [19]. Thus, children with DCD are likely to need 
more time to decide which movement is most appropriate for a 
given task [17]. Furthermore, the presence of motor coordination 
difficulties in children results in poorer performance on most 
measures of information processing, which would be a limiting 
factor in children with DCD [11,20]. With fewer resources 
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available for parallel processing, planned movements could be 
compromised under high levels of cognitive load, which would 
support the limited capacity hypothesis. A third possibility is that 
the movement difficulties of children with learning disabilities 
reflect a reduced ability to automate motor skills [17]. This leads 
us to believe that children with DCD will demonstrate a reduced 
ability to transfer information from their minds to written words 
in a timely manner.

Within the last 20 years, graphonomic research has revealed 
important contributions to the understanding of fine motor 
control, motor development, and movement disorders [21]. 
In particular, the analysis of performance in handwriting and 
drawing tasks has been used to highlight neurological deficits 
affecting hand movements [22-24], as well as motor coordination 
difficulties in DCD [25-29]. Studies indicate that at least half 
of all children with a learning disability, or attention-deficit/
hyperactivity disorder are comorbid with DCD [18,30,31]. 
Thus, the difficulties in performing motor tasks experienced by 
individuals with DCD will only be exacerbated by the presence of 
a concomitant learning disability [18].

Relevant research to the study

Throughout their school years, children receive a great deal 
of comparative information about their capabilities from grading 
practices and teachers’ evaluations of their academic performances 
[32]. Ongoing comparative evaluations serve as an influence on a 
student’s sense of competence and self-efficacy with respect to 
academic performance. The amount of perceived self-efficacy has 
a significant impact not only on academic performance, but also on 
the student’s willingness to complete an academic task, as well as 
their self-motivation to improve where necessary. Prior literature 
demonstrates that children with a higher self-perceived sense of 
competence are more likely to attempt to perfect their cognitive 
abilities compared to those with the same level of cognitive skill, 
but a lower perceived sense of competence [33,34]. Cognitive 
development and function are largely dependent on a person’s 
writing literacy, which is mediated by their perception of self-
efficacy. Enhancement of perceived writing efficacy by instruction 
has shown to increase levels of perceived self-efficacy for academic 
activities, personal standards for quality of writing, and academic 
goals [35]. Additionally, children with a high sense of self-efficacy 
behave more pro-socially, are more popular, and experience less 
rejection by their peers [36]. Thus, characteristics of children 
with DCD including poor self-efficacy, physical competence, and 
scholastic competence, would conceivably influence academic 
performance. To date, no research has examined the degree to 
which perceived scholastic competence influences academic 
performance in children with and without developmental 
coordination disorder. The primary objective of this study was to 
examine the mediating role of perceived scholastic competence 
in the relationship between motor coordination and academic 
performance in grade 6 children with and without developmental 

coordination disorder.

Materials and Methods

Research design

This nested case-control design was an ancillary study as part 
of a larger prospective cohort by the Physical Health Activity Study 
Team (PHAST); a 2-phase longitudinal investigation. Phase one 
was conducted between September 2004 and June 2007. During 
this phase, 2519 children from an original sample of 3030 grade 
four students (75 of 90 schools) agreed to participate in bi-annual 
school-based health assessments. Phase two was conducted 
between September 2007 and June 2010 on the same cohort of 
students. This research phase involved an annual school-based 
health assessment as well as a nested case-control laboratory-
based assessment that formed the design foundation for this 
study. Ethics approval for the study was obtained from Brock 
University and the District School Board of Niagara. All children 
were required to provide informed consent in order to participate 
in both school and laboratory-based assessments. Furthermore, 
PHAST required corresponding informed consent from the child’s 
parent or guardian to participate in both school and laboratory-
based assessments.

Participant selection

The original phase one of the PHAST longitudinal study included 
a surveillance sample of 2519 participants from September 2004 
to June 2007. The second phase of the PHAST longitudinal study 
continued surveillance of 1785 of the original students (71% 
consent rate) from July 2007 to June 2010. Of these students, 
963 (54% response rate) expressed interest in being contacted 
by telephone to participate in a laboratory-based component of 
the PHAST. A total of 124 grade 6 students were contacted by 
telephone who had previously been identified in phase one with 
suspected DCD by scoring in the lowest 10th percentile in motor 
coordination by the short form of the Bruininks-Oseretsky test 
of motor proficiency (BOTMP-SF) [37]. Exclusion criteria in this 
study included an individual’s intelligence quotient below average 
(SD=2) when compared to same age peers. A total of 67 of these 
children (31 females and 36 males) agreed to participate in the 
laboratory-based component of the PHAST (54% consent rate) 
and served as the cases for our study. Control subjects who scored 
above the 10th percentile on BOTMP-SF and matched for age 
(within 3 months), gender, and school proximity were contacted 
by telephone to provide assent to participate in this case-control 
study. Grade six students were chosen to control for course 
subjects being taught while completing the EQAO standardized 
test for a second time.

Measure of motor coordination

All subjects were evaluated for motor coordination by a 
certified pediatric occupational therapist using the Movement 
Assessment Battery for Children, 2nd Edition (mABC-2). The 
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mABC-2 is the most frequently used standardized motor test to 
screen for children with DCD [38] and is considered both reliable 
and valid [39,40]. Regardless of each subject’s previous BOTMP-
SF score from phase one of the PHAST study, motor competence 
assessment of gross and fine motor coordination was evaluated 
in all subjects. The mABC-2 consists of eight task items grouped 
under three headings: Manual Dexterity, Aiming and Catching, and 
Balance. For each item, a standard score was provided. Parent or 
guardian were not present during the mABC-2 assessment. From 
each of these standard scores, a cumulative age adjusted score 
and percentile score was generated [41]. Children with a score 
at or below the 15th percentile were identified as having DCD. 
The pediatric occupational therapist was blinded to the child’s 
BOTMP-SF score. Nevertheless, a full assessment of all DSM-V 
criteria required to confirm a diagnosis of DCD was not possible. 
Specifically, the current study was not able to determine if the 
motor skills deficit significantly and persistently interferes with 
activities of daily living relative to the subject’s chronological age 
and influenced their academic productivity, prevocational activity, 
leisure, and play. Considering this limitation, the researchers of 
this study decided to use the term suspected DCD (s-DCD) to 
describe subjects below the 15th percentile for the mABC-2 score.

Measure of intellectual ability 

Intellectual ability was assessed using the KBIT-2 [42] to 
verify that motor coordination was not discrepant with cognitive 
development [43]. The KBIT-2 is a brief and reliable measure of 
intelligence that does not require administration by psychologists 
and can be performed by a certified occupational therapist [42]. 
The test also provides a measure of the general level of a child’s 
intellectual ability.

 Measure of scholastic competence

The PHAST administered Harter’s Perceived Competence 
Scale for Children in the participant’s homeroom class during 
the school-based assessment [44]. Research assistants explained 
the scale, guided students to completion, and verified the 
completeness of each questionnaire. The Harter scale contained 32 
items representing six domains, including scholastic competence 
(6 items), social acceptance (6 items), athletic competence (5 
items), physical appearance (5 items), behavioral conduct (5 
items) and general domain of global self-worth (5 items). For the 
purpose of this investigation, a composite score ranging from 6-24 
for scholastic competence using the following six questions was 
utilized.

1. (Harter Question 1): Some kids feel that they are very 
good at their schoolwork, but other kids worry about whether 
they can do the work assigned to them.

2. (Harter Question 7): Some kids feel like they are just as 
smart as other kids their age, but other kids aren’t so sure and 
wonder if they are as smart

3. (Harter Question 13): Some kids are pretty slow in 

finishing their schoolwork, but other kids can do their schoolwork 
quickly.

4. (Harter Question 19): Some kids often forget what they 
learn, but other kids can remember things easily.

5. (Harter Question 25): Some kids do very well at their 
class work, but other kids don’t do very well at their class work.

6. (Harter Question 31): Some kids have trouble figuring 
out the answer in school, but other kids almost always can figure 
out the answer.

Harter [44] previously verified the validity and reliability of the 
Harter scale through factor analysis of the six domains separately. 
Each domain demonstrated discriminating factors, indicating that 
the Harter scale is an effective tool in differentiating among the six 
domains in children [44].

Measure of academic performance

The District School Board of Niagara provided the final grades 
for 10 grade 6 courses including, three English competencies (oral/
visual comprehension, reading, writing), Health and Physical 
Education, five Math operations (data/probabilities, numbers, 
patterns/algebra, geometry/spatial, measurement), Science and 
Technology, three Second Language competencies (oral, reading, 
writing), Social Studies, Visual Arts, Drama and Dance, Music, 
and three Education Quality and Accountability Office scores 
(math, reading, writing). Access to data for Geography, Design and 
Technology, Choices and Changes, and History were unavailable.

 Statistical analyses

Independent t-tests and corresponding descriptive statistics 
were used to compare differences between s-DCD and control 
groups for subject age, mABC-2 score, K-BIT score, Harter total 
and sub-scale scores, and all final grades per academic subject. 
To address the study’s objective, multiple linear regression with 
a progressive adjustment strategy was incorporated using two 
models. Model one examined the main effect of motor coordination 
as measured by mABC-2 on academic performance using overall 
grade average. Model 2 determined if the relationship between 
mABC-2 score and academic performance was influenced by 
scholastic competence. More specifically, a reduction in the 
unstandardized b-coefficient in model 2 for mABC-2 score 
would suggest that diminished perceived scholastic competence 
mediates the initial relationship between motor coordination and 
academic performance. Both models controlled for age, gender, 
and intellectual ability. In the event of multicollinearity (variance 
inflation factor > 10), independent variables were zeroed. Level of 
significance for all statistical analyses was set at α=0.05.

Results

The study initially included 126 subjects: 63 children with 
s-DCD and 63 controls (non-DCD) matched for age within three 
months, gender, and school proximity. Due to incomplete data, the 
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final sample for this study included 120 subjects (59 s-DCD cases, 
61 healthy controls). Table 1 outlines the descriptive statistics 
for the s-DCD and control groups. Since cases and controls were 
matched on age, no significant difference existed. In accordance 
with DSM-V diagnostic criteria, children with s-DCD scored 
significantly lower on the mABC-2 assessment than non-DCD 
subjects. Children with s-DCD demonstrated significantly lower 
scores on the K-BIT scale of intelligence (p<0.01) and Harter 
Scale sub-component of ‘athletic competence’ (p<0.05) compared 
to matched controls. No significant differences were identified 
between groups within the other Harter Scale sub-components 
(i.e., scholastic, physical appearance, behavioral conduct, and 
global self-worth) or overall Harter Scale (p>0.05).

Table 1:  Participant characteristics comparing s-DCD participants vs. 

non- DCD (mean ± SD).

 s-DCD (N=59) non-DCD (N=61)

Males 34 36

Females 25 25

Average age (years) 12.94 ±0.4 12.87 ±0.4

mABC-2 score** 383.45 ±80.0 654.17 ±103.86

K-BIT** 74.04 ±9.8 80.59 ±7.1

Harter Scale overall score 73.75 ±17.5 87.30 ±12.1

Scholastic competence 12.95 ±3.4 13.74 ±2.5

Athletic competence* 14.2 ±3.6 15.44 ±2.3

Physical appearance 14.0 ±3.4 14.6 ±2.4

Behavioural conduct 13.51 ±3.3 14.38 ±2.3

Global self-worth 14.39 ±3.3 14.36 ±2.6

*p<0.05; **p<0.001

Academic performance

Table 2 outlines the comparative statistics of subjects with 
s-DCD versus matched control subjects for academic performance 
in each grade 6 course subject, overall grade average, and EQAO 
course grades in math, reading, and writing. Final grades were 
reported for all grade 6 course subjects except Geography, History, 
Choices and Changes, and Design and Technology. Students with 
s-DCD demonstrated significantly lower final course grades in 
all English components (oral communication, reading, writing), 
Health and Physical Education, Science and Technology, all Second 
Language components (oral communication, reading, writing), 
Social Studies, and two components of Math (patterning and 
algebra, measurement) compared to control subjects (p<0.05). 
Conversely, no significant differences in final course grades were 
demonstrated in three Math components (data management and 
probability, number sense and numeration, and geometry and 
spatial sense), Visual Arts, Drama & Dance, and Music (p>0.05). 
EQAO scores for math, reading, and writing were significantly 
lower in students with s-DCD compared to control subjects 
(p<0.01). Finally, overall grade average in all grade 6 courses 

was significantly lower in students with s-DCD (63.88 ±10.5) 
compared to non-DCD (70.81 ±11.4) matched control subjects 
(p<0.01).

Table 2:  Academic performance of students with s-DCD vs. non-DCD 
(mean ±SD).

Course Subject s-DCD non-DCD

English - Oral Communica-
tion* 63.88 ±10.5 70.81 ±11.4

English - Reading* 68.37 ±14.0 74.93 ±11.6

English – Writing** 65.97 ±10.5 73.31 ±12.2

Health &Physical Education* 70.24 ±13.8 77.84 ±12.3

Math - Data Management & 
Probability 56.66 ±26.7 65.97 ±25.4

Math - Number Sense & 
Numeration 56.95 ±25.7 66.18 ±25.5

Math - Patterning & Algebra* 55.37 ±29.0 65.64 ±27.0

Math - Geometry & Spatial 
Sense 59.32 ±26.2 65.31 ±28.5

Math – Measurement** 67.88 ±9.10 74.20 ±9.30

Science & Technology** 67.93 ±12.0 75.26 ±12.5

Second Language - Oral Com-
munication* 68.71 ±11.6 75.13 ±13.1

Second Language - Reading* 63.00 ±20.8 72.53 ±18.8

Second Language - Writing* 62.44 ±20.9 72.00 ±18.6

Social Studies * 67.34 ±11.5 73.82 ±12.6

Visual Arts 58.83 ±25.8 66.77 ±26.7

Drama & Dance 67.51 ±21.3 63.00 ±30.3

Music 63.46 ±24.2 70.31 ±22.0

Overall Grade Average** 63.88 ±10.5 70.81 ±11.4

EQAO Tests

 Math** 2.26 ±1.1 3.11 ±0.9

 Reading** 2.40 ±1.0 3.19 ±0.8

 Writing** 2.40 ±1.0 3.10 ±0.9

Note: Grade scores of subjects in both groups are reported as percent-
ages. EQAO is scored out of 4.

*p<0.05; **p<0.001.

Regression of academic performance on s-DCD and 
scholastic competence

Table 3 reports the results of the multiple linear regression 
analysis. The overall average for all courses served as our 
outcome measure of academic performance. All assumptions for 
independence of residuals, multicollinearity, and normality were 
met before continuing with analysis. In Model 1, after controlling 
for age, gender, and K-BIT score, the main effect of mABC-2 on 
the overall average was positive and significant (p<0.05). The 
mediating influence of perceived scholastic competence was tested 
in Model 2 and was statistically significant (p<0.01). The explained 
variance increased substantially from model 1 (R2=15%) to 
model 2 (R2=25.3%). The controlling variables of age, gender, 
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and K-BIT were not significant in either models (p>0.05). Finally, 
the descending shift in the mABC-2 unstandardized b-coefficient 
from model 1 to model 2 indicated that perceived scholastic 
competence partially mediated the original relationship between 
mABC-2 and academic performance by 15%.

Table 3: Regression analysis of academic performance on motor 
coordination score (mABC-2) and the mediating effect of perceived 
scholastic competence.

Variables Model 1 Model 2

mABC-2 0.020 (0.007)* 0.017 (0.006)*

Age (years) 0.869 (2.490) 2.078 (2.365)

Gender -1.110 (2.092) -0.841 (1.971)

K-BIT 0.201 (0.116) 0.186 (0.111)

Perceived scholastic com-
petence  1.256 (0.317)**

Constant 30.771 1.182

R-squared 0.15 0.253

Note: Unstandardized b-coefficient reported with standard error in 
parentheses. 

*p<0.05; **p<0.001.

Discussion

This study evaluated the relationship between motor 
coordination, perceived scholastic competence, and academic 
performance in 120 grade six children with and without DCD. It 
was hypothesized that perceived scholastic competence would be 
a significant mediating factor in the relationship between motor 
coordination and academic performance. Theoretically, as the 
level of motor coordination in a child decreases, it leads to lower 
levels of perceived scholastic competence and increasingly poorer 
performance in school. However, independent t-testing revealed 
no significant difference between children with and without 
DCD on perceived scholastic competence while multiple linear 
regression analysis showed a significant mediating effect on 
academic performance. Several factors may explain these findings.

In a study investigating the psychosocial implications of 
impaired motor coordination in children and adolescents with 
and without DCD, Skinner and Piek [45] found that only younger 
children (8-10 years) with DCD demonstrated a lower perception 
of scholastic competence, and that perception of scholastic 
performance was not significantly different between adolescents 
aged 12-14 years with and without DCD [45]. The mean age of 
the s-DCD and non-DCD groups fell within this age range, which 
may explain why independent t-testing in our study revealed no 
significant difference in perceived scholastic competence between 
children with and without DCD.

Research on self-efficacy and expectancy beliefs has shown 
that the level of perceived scholastic competence in a child 
varies depending upon specific academic subject matter [46]. 
Studies have demonstrated that perceived competence can vary 

on whether a child is asked to solve a math problem [47,48] or 
perform a writing or reading assignment [47, 49]. Since the 
present study did not specify individual academic subject matter 
when measuring perceived scholastic competence, it is possible 
that a child’s overall academic versus course-specific perceived 
scholastic competence may vary.

Academic performance and developmental 
coordination disorder

In our study, children with s-DCD performed significantly 
worse than their healthy peers in the majority of course 
disciplines. The only course subjects that indicated no difference 
between study groups included the Arts (Music; Drama and Dance; 
Visual Arts) as well as three categories of Mathematics (Data 
Management and Probabilities; Number Sense and Numeration; 
Geometry and Spatial Sense).

These findings are consistent with previous research 
demonstrating that children with DCD have significantly greater 
challenges performing well in the classroom compared to children 
without impaired motor coordination [12,50]. While Dewey 
et al. [12] studied the effects of DCD on the attention, reading, 
writing, and spelling abilities of children, this is the first study to 
examine final grades in most of all course disciplines, as well as 
standardized provincial EQAO grades.

As expected, courses that require significant fine motor 
coordination for scripting (i.e., English, French, and Social 
Studies), or expect efficiency in gross motor coordination (i.e., 
Health & Physical Education), resulted in children with s-DCD 
performing significantly worse than their healthy peers. Research 
has shown that performing a large amount of script within a 
specific time frame is particularly difficult for children with motor 
coordination challenges as they take a significantly longer time per 
stroke compared to healthy controls [15]. This would explain why 
children with s-DCD in our study performed significantly worse 
in courses with large writing demands (English, French, Social 
Studies). Further, it has been found that 30-60% of a child’s school 
day is focused on fine motor activities with an emphasis on writing 
tasks [51], demonstrating the negative impact motor coordination 
difficulties can have on overall academic performance.

In addition to the writing deficiencies experienced by children 
with s-DCD within the language classes, our study also found 
that these children performed worse than their healthy peers in 
both the oral communication and reading components of these 
courses. It has been shown that scripting is very difficult for a 
child with DCD [52]. Due to these challenges with scripting, poor 
performance may result in negative feedback leading to children 
with DCD developing a low level of perceived competence in their 
ability to script. Therefore, it is possible that poor performance in 
the writing components of language classes leads to children with 
DCD developing poor perceived competence in their language 
skills as a whole.
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Science & Technology course content does not require 
students to script large amounts of written material nearly as 
often as in the language courses. However, students are required 
to create sample drawings and/or diagrams to carry out course 
expectations with respect to experimental solution, as well as 
designing, building, and testing a device [53]. Nevertheless, 
drawing and building of experimental devices can be especially 
difficult for children with DCD as they exhibit diminished 
fine motor control [28]. Concerning mathematics specifically, 
our study found mixed results. Since significance was clear in 
some components (Measurement; Patterning & Algebra) and 
nearly significant in others (Number Sense & Numeration; Data 
Management & Probabilities), it was thought that children with 
s-DCD generally have greater challenges in most categories of 
Mathematics compared to their healthy peers. However, Smits-
Engelsman et al. [17] suggested that children with DCD may not 
be completely disadvantaged in math activities that are discrete in 
nature such as measurements or drawing angles with protractors, 
as these fine motor activities do not pose as great of a challenge.

Children with s-DCD demonstrated comparable final grades 
relative to their healthy peers in Visual Arts and Music, as well as 
slightly better grades in Drama & Dance. The physical demands 
and coordination required for dancing and dramatic movement 
place a large emphasis on gross motor coordination, which 
should create significant difficulties for children with s-DCD. 
However, the Ontario Ministry of Education [53] emphasizes that 
student expectation in Dance & Drama is to develop personal 
movement vocabularies that communicate their feelings, ideas, 
and understandings of movement. The subjective evaluation 
of teachers on each student’s individual use of movement 
and elements of dance rather than rote repetition or learned 
choreographed movements may explain our findings in these 
courses. Further, subjective evaluation may allow children with 
coordination challenges greater freedom of personal expression 
rather than an emphasis on the need for comparison to their 
coordinated peers. This factor in addition to a lack of emphasis 
on a rigid pedagogical expectation by their teacher, may in 
combination result in better performance. The aforementioned 
phenomenon has been shown in previous research on the 
influence of social comparisons, demonstrating that individuals 
observing themselves as being surpassed by their peers results in 
a diminished sense of self-efficacy and a progressively impaired 
performance [54,55].

Subjective evaluation of students is not specific to Dance, as 
teachers of Visual Arts use their professional judgement to evaluate 
the course expectations that should be used to grade achievement 
of students [53]. While the involvement of fine motor tasks such 
as drawing, painting, sculpting, printmaking, and architecture in 
Visual Arts may be challenging for children with DCD, the lack 
of objective grading criteria, and the ability to evaluate student 
performance without comparison to their peers may foster a 

more non-threatening atmosphere that could motivate children 
with DCD in the discipline of fine and performing arts.

Final grades for Music class were considered the same for 
children with and without s-DCD. Music class is designed to teach 
students practical skills such as playing an instrument or singing, 
as well as the opportunity to explore music critically through 
emotion and reason [53]. The opportunity to respond to, analyze, 
and interpret music allows children to express their thoughts 
and feelings. Therefore, like Visual Arts and Dance, Music class 
is reflective of an environment that fosters free thinking and 
expression of feelings and emotions in response to musical pieces. 
Within the grade six arts, the potential exists for less emphasis 
on scripting or choreographed movements and greater emphasis 
on subjective evaluation by the teacher on expressive movement 
and creative thoughts by the student [53]. However, the degree in 
which these factors influence the academic success of a child with 
DCD is not well understood and requires further examination.

Limitations

Data missing for Geography, Design & Technology, Choices 
& Changes, and History limited our ability to evaluate scholastic 
performance for all course disciplines. Thus, the overall grade 
average is not entirely reflective of the academic performance 
differences between grade six students with and without s-DCD. 
Second, evaluation of perceived scholastic competence assessed 
belief and self-efficacy in all course disciplines in a general sense, 
rather than each individual course topic. Future investigations 
should consider accounting for class specific subject matter to 
provide a more accurate measurement of perceived scholastic 
competence. Third, validity of final grades may be limited due 
to teacher variation and bias during the evaluation process. 
Teacher evaluation tools are not as structured and standardized 
as the EQAO examinations and are therefore subject to disparity. 
Finally, the cross-sectional data for academic performance in 
grade six prohibited the researchers from establishing any level 
of causality. A longitudinal investigation of academic performance 
across several grades with corresponding measures of motor 
coordination and perceived scholastic competence would provide 
a greater understanding of any causal influence that may exist.

Conclusion

Perceived scholastic competence mediated the relationship 
between motor coordination and a child’s academic performance 
by 15%. Considering that children with DCD will have this 
condition through secondary and post-secondary education 
[4,56], it is expected that the impact of perceived scholastic 
competence on an individual with DCD will impede their 
scholastic performance throughout their academic careers. By 
applying differentiated instruction to children with DCD, such as 
adding an opportunity for the child to work through problems 
and assignments verbally while reducing the number of written 
requirements, teachers could prevent reductions in perceived 
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scholastic competence in children with DCD. Due to their slower 
writing speed as a result of longer stroke times [15], a reduced 
written workload could limit the anxiety experienced by a child 
with DCD to complete an assigned task in the allotted time. Still, 
some course disciplines in the arts demonstrate promise in which 
children with DCD may experience scholastic success. Continued 
academic success in these courses may contribute to elevating the 
scholastic confidence in children with DCD despite fine and gross 
motor challenges.

Further, research on DCD and perceived scholastic 
competence could examine the influence of instructional 
feedback on a child’s self-efficacy. It is possible that teachers using 
strategies to encourage children through external feedback and 
verbal persuasion, rather than challenging them, could enhance 
performance within the classroom. Research has shown that 
strategies used by educators which include external feedback and 
verbal persuasion may have a significantly positive impact on a 
students’ motivation and perceived abilities in the subject matter 
[57].

Lastly, technological advancements in education could offer 
children with DCD the opportunity to express their knowledge 
using voice recognition software as an alternative to written 
work. While perceived scholastic competence plays a significant 
role in a child’s academic performance, research on the most 
effective methods to attenuate or prevent a child’s competence 
from suffering could provide teachers with the best methods of 
approaching the education of children with DCD. If children with 
DCD are provided with the necessary tools, they will discover a 
direct relationship between their effort and achievement.
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