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Abstract
Background: Our aim was to examine the relationship between motor skill proficiency and perceptions of
competence of children in their first year of school. We also explored gender-based differences.
Findings: Participants were 260 kindergarten children (mean age = 5y 9 m; boys = 52%) from eight schools;
representing 78% of eligible children in those schools. Motor skills were measured using the Test of Gross Motor
Development-2 and perceptions of physical competence were assessed using the Pictorial Scale of Perceived
Competence and Social Acceptance for Young Children. Motor skill scores were generally low (percentile ranks
ranged from 16 - 24) but perceptions of physical competence were positive (boys = 18.1/24.0, girls = 19.5/24.0). A
MANOVA showed a significant overall effect for gender (Wilk’s lambda = .84 with F (3, 254) = 15.84, p < 0.001) and
univariate F tests were significant for all outcome variables. The relationship between object control skills and
perceptions of physical competence among girls was not significant; however all other correlations were modest
but significant.
Conclusions: Although motor skill levels were quite low, the children generally held positive perceptions of their
physical competence. These positive perceptions provide a window of opportunity for fostering skillfulness. The
modest relationships between perceptions of competence and motor skill proficiency suggest that the children are
beginning to make self-judgments at a young age. Accordingly, opportunities for children to become and feel
physically competent need to occur early in their school or preschool life.
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Background
Only 9% of boys and 4% of girls meet the Canadian
Physical Activity Guidelines of 60-minutes of moderate-to-vigorous physical activity on at least six days a
week [1]. These alarming data suggest there is an
urgent need to examine factors associated with children’s inactivity. Emerging evidence suggests that
motor skill competence as well as children’s perceptions of their competence are influential in explaining
their engagement and disengagement in physical activity. Barnett and colleagues [2,3] demonstrated that
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object control motor skills measured at age 10 were
positively associated with adolescents’ physical activity.
This is consistent with cross-sectional findings showing
that motor skill proficiency is associated with participation in organized sport [4], skill specific physical activity [5], and participation in physical activity [6-9].
Research also suggests that poor motor skills are associated with lower perceptions of physical competence
[8-12]. Recent findings point toward a mediating role
between children’s perceptions of competence and
engagement in physical activity [13,14]. For example,
Barnett and others found that physical activity levels of
Grade 10 students were associated with childhood proficiency with object control skills; but proficiency was
mediated by their perceptions of sports competence.
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Stodden and colleagues [15] modeled some of this
complexity. These authors proposed that motor competence, not just perceptions of motor competence, was at
the heart of a developmental model that might explain
participation in physical activity. They suggested that
children with poor motor competence have low self-efficacy toward participation. Low self-efficacy subsequently
mediates perceptions of competence, which in turn,
influences the child’s desire to engage with physical
activity. Additionally, these perceptions of competence
change from early to middle childhood. Young children
tend to have inflated perceptions of their motor competence [16] as they do not possess the cognitive skills to
distinguish between actual competence and effort
[17,18]. These inflated perceptions are potentially valuable because they present a window of opportunity
where young children may persist with, and attempt to
master, activities they believe they’re good at [15,17].
Evidence shows that intervention at this young age can
produce significant and meaningful improvements in
motor skill proficiency [19-21] and positively influence
perceptions of competence and self-esteem [22].
The potential importance of children’s perceptions of
competence as a predictor or mediating variable led us
to examine the relationship between motor skill proficiency and perceptions of competence of children in
their first year of school. We also explored gender-based
differences. Both physical activity levels and gross motor
skill competence have been shown to be influenced by
gender. Boys tend to be more active [23-25] and have
more developed object control skills than girls
[14,18,26-28]. However, boys’ locomotor proficiency has
been reported as lower [14,27], equivalent to [18], or
higher [26] than girls. Among young children, perceptions of physical competence have been reported as
equivalent between the genders [17,18] or more favorable among boys [29]. Consistent with Stodden and colleagues’ model [15], we hypothesized that the children
would exhibit high levels of perceived physical competence, but there would be no relationship between perceptions of physical competence and motor skill
proficiency. Further, we hypothesized that boys would
show greater motor skill proficiency than girls.

Methods
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Specifically, rates of vulnerability in this school district
compared with provincial rates were: Physical Health
and Well Being, 13% vs. 13.5%; Social Competence, 15%
vs. 14.5%; Emotional Maturity, 13% vs. 13.8%; Language
and Cognitive Development, 9% vs. 10.3%; and Communication Skills, 12% vs. 13.7% [31].
Data were incomplete for seven children, therefore the
final sample was 260 children (mean age = 5y9m; boys
= 52%); representing 78% of the enrolled kindergarten
children. Approval for this study was granted by the
University Human Research Ethics Board and the school
district. Written informed consent was obtained from
parents and children provided assent.
Measures

Fundamental motor skills (six locomotor skills: run,
jump, hop, slide, gallop, and leap; and six object control
skills: throw, roll, kick, strike, catch, and bounce) were
assessed using the Test of Gross Motor Development
[TGMD-2; 28]. Children’s perceptions of competence
were measured using the Pictorial Scale of Perceived
Competence and Social Acceptance for Young Children
[17]. The scale measures perceptions of cognitive and
physical competence as well as peer and maternal acceptance. Only the Perceptions of Physical Competence
sub-scale was included in these analyses, with a range of
possible scores from 6 - 24. Both tools have acceptable
reliability and validity [17,28,32].
Procedures

Motor skills were assessed during scheduled physical
education lessons in accordance with the testing procedure outlined in the TGMD-2 Examiner’s Manual [28].
Each class was divided into four small groups (3-5 children). These groups rotated around four stations (3
skills per station). As lessons at each school varied in
duration, 1 - 3 lessons were required to gather these
data. The performance of consented children was digitally video-recorded. Non-consented children also participated in the skills as per the teachers’ and
administrators’ wishes; and all children participated in
games toward the end of each lesson. The Pictorial
Scale of Perceived Competence and Social Acceptance
for Young Children was administered individually following the physical education lessons.

Participants

Kindergarten children (n = 267) from eight schools in
one school district in British Columbia, Canada were
recruited. Rates of vulnerability among kindergarten
children in the Province of British Columbia have been
mapped using the Early Development Index (EDI) since
2000 [30]. For the school district in this study, the most
recent EDI data (2009 - 2011) reveal rates of vulnerability that are lower than, or equivalent to, provincial rates.

Data treatment and analysis

The behavioral components of each skill were scored by
the investigators dichotomously; 0 or 1 depending on
whether the component was completed correctly by the
child. These behavioral components were summed to
provide subtest raw scores for locomotor skills (range 0
- 48) and object control skills (range 0 - 48), and a total
skills raw score (range 0 - 96). To establish inter-
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observer reliability, two investigators coded a minimum
of 15% of the digital videos (2 - 3 children per class) for
each of the 20 kindergarten classes. The Percent Agreement Method [Number of Agreements/(Number of
Agreements + Disagreements) × 100] [33] was used to
calculate inter-observer reliability between the coders.
Percent agreement ranged from 80.2% to 94.8%, with a
mean of 87.8%.
Descriptive statistics for the locomotor, object control,
and total raw scores were computed and gender- and
age-matched normative percentile ranks were computed
using the TGMD-2 Examiner’s Manual [28]. Averages
(range 6-24) were computed for the Perceptions of Physical Competence sub-scale. A multivariate analysis of
variance (MANOVA) with gender as a factor and age in
months as a covariate was used to analyze the dependent measures: object control skills, locomotor skills,
and perceptions physical competence. A separate analysis of covariance for total skills was computed with gender as a factor and age in months as the covariate.
Pearson Product-moment correlations were used to
examine relationships between the dependent measures.
All analyses were performed using SPSS ® 19 for
Windows.

Results
Descriptive statistics for perceived physical competence
and the three motor skill raw scores are shown in Table
1. The mean locomotor raw scores reported in Table 1
translate to percentile ranks of 18 for boys and 24 for
girls; and object control raw scores translate to percentile ranks of 18 for boys and 16 for girls. The MANOVA
showed a significant overall effect for gender as suggested by Wilk’s lambda [34] of .84 with F (3, 254) =
15.84, p = < 0.001. Results of univariate F tests for gender are presented in Table 2. Given the significant gender-based differences, correlations were conducted
separately for boys and girls (see Table 3). The analysis
of covariance adjusted for age with total skills as the
dependent measure showed no difference in fundamental motor skills between boys and girls F(1, 258) = .719,
p = .397.

Table 1 Means and SD of perceived competence and raw
motor skill scores by gender
Boys
Variable

N

M

Table 2 Summary of the univariate F tests for
perceptions of competence and motor skills with gender
as a factor
DF

Variable

N

M

MS

F

p

Perceptions of physical competence

256

125.49

12.63

Locomotor skills

256

259.44

4.98

0.027

Object control skills

256

646.62

12.72

< 0.001

< 0.001

Discussion
We set out to explore the relationship between motor
skill proficiency and perceptions of physical competence
of children in kindergarten. The influence of gender on
this relationship was also examined. The raw scores
reported in Table 1 and the percentile ranks based on
Ulrich’s [28] normative data illustrate that the gross
motor proficiency was generally low. The children in our
sample were selected from a school district with low
levels of vulnerability; suggesting that these low levels of
motor skill proficiency are not related to disadvantage.
However, it is possible that the motor skill proficiency of
children today is different from Ulrich’s normative sample collected during 1997 and 1998 in the USA. Physical
activity provides opportunities for neuromotor development [15] and it is feasible that the low levels of physical
activity among Canadian children [1] may be hampering
this area of development. Notwithstanding the limitations
of the normative database, the locomotor and object control raw scores illustrate low levels of fundamental motor
skill mastery. The reasons for these low levels of mastery
require additional research.
Gender-based differences in motor proficiency were
also evident in this study. The differences are in concert
with studies showing greater locomotor proficiency
among girls [14,27,35] and better object control skills
among boys [26,35]. Similar to the findings of Hardy
and colleagues [35], we found that combining locomotor
and object control skills (i.e. total skills) masked the
gender-based differences.
In contrast to the low levels of motor skill proficiency,
the mean scores for perceptions of physical competence
for both boys and girls were relatively high and consistent with ranges previously reported for kindergarten
Table 3 Correlations between motor skill scores and
perceptions of physical competence by gender

Girls
SD

Perceived Physical Competence
SD

Perceptions of physical
competencea

135 18.13 3.25 125 19.50 3.05

Locomotor skillsb
Object control skillsb

135 25.07 7.38 125 26.87 7.24
135 22.53 7.98 125 19.25 6.06

Total skillsc

135 47.60 13.86 125 46.12 11.11

Range of possible scores were a6-24, b0 - 48, c0 - 96
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All children
(n = 260)

Girls
(n = 125)

Boys
(n = 135)

Total Skills

0.26**

0.33**

0.24**

Object Control Skills

0.14*

0.17

0.21*

Locomotor Skills

0.31**

0.37**

0.22*

** Correlation is significant at the .01 level, * Correlation is significant at the
.05 level.
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children [17,18]. A gender-based difference, in favor of
the girls, was also evident. No previous studies have
found higher perceived physical competence for girls
[14,18,26]. One possible explanation is that the assessment of perceived physical competence specifically asks
children about running, hopping, skipping, swinging,
climbing, and tying shoelaces. Three of these skills are
locomotor skills and none of the skills are object control
skills. Given the girls’ superior locomotor proficiency
compared with the boys and compared with their own
object control skills, it is conceivable that the girls were
rating their competence more favorably because they
related more directly to the items measuring perceptions
of physical competence. This interpretation is supported
by the findings of Mantzicopolous [36], who found two
item-level gender-related differences when administering
the perception of physical competence sub-scale with
young children. Across the developmental period of preschool to grade 2, Mantzicopolous found boys’ perceptions of their climbing ability was consistently higher
than the girls’ and girls provided higher evaluations of
their ability to skip. Further exploration of the items
used to assess boys’ and girls’ perceptions of physical
competence seems warranted. It may also be useful to
consider the inclusion of items reflecting object control
skills when investigating relationships with children’s
gross motor abilities.
We hypothesized that there would be no relationship
between children’s motor proficiency and their perceptions of physical competence. However, our data indicate a modest, but significant, relationship between
motor proficiency and perceptions of physical competence. These relationships also appear to be gender specific. Regardless of motor skill type, boys with greater
proficiency had higher perceptions of their physical
competence. Girls’ perceptions of physical competence
were related to their locomotor skill proficiency, but not
to their proficiency with object control skills. As stated
earlier, it is possible that the girls related more to the
actual test items of the perceptions of physical competence sub-scale and it also conceivable that girls discounted the importance of object control skills. Because
we assessed children’s perceptions of physical competence following motor skill testing, it is also possible
that the three locomotor skills assessed in both measures (run, hop, and skip) were more tangible for the
children. This may have affected the children’s perceptions of competence. Future research could control this
threat by assessing perceptions before skills.
The motor skills of this cohort of kindergarten children were low and proficiency varied by gender.
Although motor skill levels were low, the children generally held positive perceptions of their physical competence. These positive perceptions provide a window of
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opportunity for learning and mastering motor skills.
While young children hold a largely undifferentiated
view of ability and effort they may be more predisposed
to engage in, and persist with, activities that will foster
their skillfulness. Although perceptions were generally
high, we did find a modest relationship between perceptions of competence and motor skill proficiency. This
finding suggests that children in kindergarten are
already beginning to make self-judgments; and that
affording opportunities to help them become and feel
physically competent needs to occur early in their
school, or preschool, life.
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