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Participation in motor activities is essential for social interaction and life satisfaction in

children. Self-perceptions and task values have a central position in why children do or do

not participate in (motor) activities. Investigating developmental changes in motor self-

perceptions and motor task values in elementary school children would provide vital

information about their participation in motor activities. We therefore examined the

change in, and associations between, self-perceptions and task values of fine motor

competence, ball competence, and athletic competence in 292 children from kinder-

garten to grade 4. We also investigated differences between boys and girls, and between

children with motor problems and typically developing children. Results indicated that

self-perceptions and task values are domain specific and differ between boys and girls, but

not between children with motor problems and typically developing children. Self-

perceptions were not associated with task values. Educators should address specific self-

perceptions to enhance participation into the corresponding motor activities in children

between kindergarten and grade 4, and differences in self-perceptions and task values

between boys and girls should be taken into account.

Self-perceptions and task values are important determinants for children’s motivation for

achievement behaviour (Eccles et al., 1983). Various studies have used the expectancy–
value model (Eccles et al., 1983) as a framework to investigate the motivation for maths,

reading, and sports during childhood (Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002).

The model states that achievement behaviour is directly influenced by expectations for

success and subjective task values. Expectations for success are, in turn, influenced by a

person’s ability beliefs and efficacy expectations. Ability beliefs are perceptions of
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how individuals perceive their current competence for a specific activity, while

efficacy expectations are how individuals perceive their ability to do well on upcoming

tasks.

Turning to the subjective task values in the expectancy–value model, Eccles et al.

(1983) distinguished four motivational components of subjective task values: (1)

attainment value, (2) intrinsic value, (3) utility value, and (4) costs. More specifically,

attainment value refers to the personal importance a task has for a person. Intrinsic value

refers to the enjoyment, or interest, a person has in performing the task. Utility value refers

to how the task fits into a person’s current or future plans, and costs refer towhat a person

has to give up to perform the task.

During elementary school, children develop and consolidate a variety of motor

activities that will help them fully participate in society. However, little is known about
how elementary school children’s self-perceptions and task values about these motor

activities change as they develop. Investigating developmental changes in motor self-

perceptions andmotor task values in elementary school childrenwould provide insight in

important determinants for children’s motivation for participation in motor activities.

This study focused therefore on the change in, and associations between, ability beliefs

aboutmotor activities (i.e., perceivedmotor competence) and the personal importance of

being good at motor activities (i.e., motor task values) in children from kindergarten to

grade 4.

Developmental changes in perceived motor competence

Studies investigating the change in perceived motor competence have focused specif-

ically on perceived athletic competence. While, without exception, longitudinal studies

have noted a decline in perceived athletic competence during childhood, the pathway

and the speed of this decline differ between studies. This decline is best described by a

negative linear trend during elementary school (Wigfield et al., 1997) that accelerates
duringmiddle school (Fredricks & Eccles, 2002; Jacobs et al., 2002). However, Cole et al.

(2001) found that perceived athletic competence increased significantly during elemen-

tary school and only dropped noticeably during the transition from elementary school to

middle school.

All studies found a decline in perceived athletic competence, though, when that

decline starts differs among studies. Notably, all children have an overly optimistic

perceived competence at the beginning of elementary school. As children grow older,

their perceived athletic competence declines, resulting in amore realistic self-perception.
Marsh and Craven (1997) argued that the reason for this decline in perceived competence

comes from an increase in the performance-based feedback children receive from their

teachers and parents. In addition, as children’s cognitive abilities develop, they become

more capable of comparing their performance with their peers instead of with their own

previous performance (Harter, 2006).

Developmental changes in perceived motor competence: gender differences
Boys have a higher perceived athletic competence than girls in every grade of elementary

and middle school (Cole et al., 2001; Jacobs et al., 2002). As the decline in perceived

athletic competence is nearly identical for boys and girls, this gender difference is stable

over time (Cole et al., 2001; Jacobs et al., 2002). Harter (2006) speculated that,

historically, sports have been largely a male domain, and male sport figures would
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represent more powerful role models than female sport figures, causing gender

differences in favour of boys.

However, children need more than just a positive evaluation of their own (general)

athletic competence to be motivated to participate in activities in daily life. For example,
activities such as writing or crafts require finemotor competence, while activities such as

basketball and soccer require ball competence as well as athletic competence. To our

knowledge, no study has investigated these more specific perceptions of fine motor

competence and ball competence longitudinally. Distinguishing between the change in

perceived fine motor competence, perceived ball competence, and perceived athletic

competence could give usmore specific insight into the composite perceptions of leisure

activities.

Based on the above findings, we hypothesized a linear decline in perceived fine motor
competence, perceived ball competence, and perceived athletic competence in boys and

girls. We expected boys to perceive themselves as consistently higher for athletic

competence than girls. Because many ball activities (e.g., football, basketball) are part of

athletic activities, we predicted perceived ball competence to be higher in boys than girls

as well. However, as actual fine motor competence is higher in girls than boys (Junaid &

Fellowes, 2006), we expected girls to perceive themselves as consistently higher in

perceived fine motor competence than boys.

Motor task values

Few studies have investigated the change inmotor task values and those that have focused

solely on athletic task values (e.g., the personal importance of being good at athletic

activities). In boys, athletic task values change little during elementary school, whereas in

girls, they decline rapidly (Fredricks & Eccles, 2002; Jacobs et al., 2002). Jacobs et al.

(2002) found strong positive associations between the change in perceptions of athletic

ability and task values in boys, but not in girls, during elementary school. For boys, both
perceived athletic competence and athletic task values remain relatively high in the first

years of elementary school and decline at the same rate in later years. In contrast, for girls,

the athletic task values decline rapidly in the first years of elementary school before

levelling off, while perceived athletic competence declines more slowly (Jacobs et al.,

2002).

Apart from the studies described above, few others have investigated how perceived

athletic competence is related to athletic task values. Moreover, to our knowledge, no

study has investigated the change in finemotor task values and ball task values or how this
change is associated with the change in perceived fine motor competence and perceived

ball competence. Investigating the change in motor task values and its association with

perceived motor competence would provide insight into important determinants of

physical and leisure participation.

We hypothesized that task values are still the same in boys and girls in kindergarten.

Ball task values and athletic task values are thought to remain relatively stable in boys

between kindergarten and grade 4, but decline in girls. We expected fine motor task

values to stay relatively stable in girls between kindergarten and grade 4, but decline in
boys. Subsequently,we expected the change in self-perceptions and task values of athletic

competence and ball competence to be significantly associated in boys, but not in girls.

We expected the change in perceived fine motor competence and fine motor task values

to be significantly associated in girls, but not in boys.
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Motor performance

School-aged children may experience difficulties in learning and performing motor skills.

Various studies have found that children with motor problems are less physically active

than their typically developing peers (Baerg et al., 2011). Cairney et al. (2005) suggest
that perceived athletic competence could explain why childrenwithmotor problems are

less likely toparticipate inphysical activity. Perceived athletic competence is still the same

in younger children with motor problems and typically developing children (Pless,

Carlsson, Sundelin, & Persson, 2001), but differences start to appear from the age of

7 years (Poulsen, Ziviani, & Cuskelly, 2006, 2008) and become more pronounced when

children grow older (Piek, Baynam, & Barrett, 2006).

Children with motor problems differ in the type and severity of problems they have

with activities in daily life: some are related to fine motor difficulties, while others are
related to athletic difficulties. It stands to reason that perceived competence is linked to

the problematic activities. Hence, gross motor difficulties are associated with perceived

athletic competence in childrenwithmotor problems,while finemotor difficulties are not

associated with perceived athletic competence (Piek et al., 2006). Distinguishing

between the types of motor problems would give us vital information for future

intervention programs for children with motor problems.

We therefore investigated the differences in the change in perceived motor

competence and motor task values between children with motor problems and typically
developing children. Based on the above-described literature, we hypothesized that

perceived motor competence is still the same in kindergarten, but we expected a steeper

decline in perceivedmotor competence in childrenwithmotor problems than in typically

developing children. To our knowledge, no study investigated the change in motor task

values, or the associations between perceived motor competence and motor task values,

in children with motor problems. We have therefore no clear hypothesis about

differences in the change in motor task values between children with motor problems

and typically developing children. We furthermore expected the change in perceived
motor competence and motor task values to be significantly associated in typically

developing children from kindergarten to grade 4, but are again unable to make a clear

hypothesis about this association in children with motor problems.

To summarize, this study investigates the change in, and associations between, self-

perceptions and task values of fine motor competence, ball competence, and athletic

competence from kindergarten to grade 4. We also investigated the differences between

boys and girls, and between children with motor problems and typically developing

children.

Methods

The current study is part of the larger ‘Move Along’ [Beweeg Je Mee] longitudinal study

(Noordstar, van der Net, Jak, Helders, & Jongmans, 2016). The Medical Research Ethics
Committee of the University Medical Centre Utrecht approved this study.

Participants

After receiving approval from the principals of thirteen primary schools, the parents of all

children in kindergarten and grade 2 received an information letter and informed consent

forms (n = 1,145). A total of 307 parents gave their informed consent. Ten children
dropped out during the course of the study. Aswe used latent growth curvemodelling for

430 Johannes J. Noordstar et al.



our statistical analyses, equal numbers of responses from each participant were not

required. Children with missing data were, therefore, not excluded from the analysis but

contributed less to the result. Some children (n = 13) had to repeat a grade or were

referred to a school for special education (n = 2) during the course of the study. Because
we used grade as the time interval to investigate the change in perceived motor

competence and motor task values, we decided to exclude these children. Therefore, a

total of 292 children divided over two cohorts were included in this study. The first

assessment took place between January and June 2011 (Time 1). The following

assessments took place as close as possible to the same date, 12 (Time 2) and 24 (Time 3)

months later. Cohort I consisted of children in kindergarten (n = 146; 80 boys), while

cohort II consisted of children in grade 2 (n = 146; 68 boys). Children in cohort I were

5.36 (0.52) years and children in cohort II were 7.38 (0.52) years at first assessment.
We used the movement assessment battery for children – second edition (MABC-2) to

investigate themotor performance to identify childrenwithmotor problems (Henderson,

Sugden, & Barnett, 2007). This test is divided into three different age bands (3–6, 7–10,
and 11–16 years) each consists of eight items to measure children’s motor performance.

The eight items are divided into three subsets: manual dexterity (three items), aiming and

catching (two items), and balance (three items). Raw scores are converted into standard

scores (1–19) and percentile scores (0–100), so results can be compared with peers.

Scores above the 16th percentile are regarded as normal motor performance. Scores
between the 6th and 16th percentile are considered ‘at risk’ for motor difficulties and

scores below the 6th percentile indicate significant motor difficulties. The MABC-2 has

reasonable to good clinical utility in identifying children with motor performance

differences (Brown & Lalor, 2009).

TheMABC-2was carried out onTime 1, Time2, and Time 3. Childrenwere categorized

as havingmotor problems for a specific subset if they scored below the 16th percentile on

at least twomeasurement occasions to ensuremotor problemswere persistent over time,

resulting in 31 children (25 boys) withmotor problems in their finemotor competence, 8
children (3 boys) with motor problems in their ball competence, and 2 children (1 boy)

with motor problems in their balance (Table 1).

Measures

How Am I Doing questionnaire

Perceived motor competence and motor task values were assessed by asking children to

complete the How Am I Doing questionnaire (Calame et al., 2009). This questionnaire

consists of 13 items that can be divided into three subsets: finemotor activities (five items),

ball activities (three items), and athletic activities (five items). Every activity is scored on a 4-

point scale (maximumscore52)withhigher scores indicating amorepositive perceptionof

motor competence or motor task values. The questionnaire was developed for children

aged 6–12 years. Firstly, children were presented a photo of a specific motor activity (e.g.,
throwing, climbing, and handwriting) and were asked how they perceived themselves in

performing the specific motor activity, for example, ‘how good do you perceive yourself at

climbing’ (perceived motor competence). Secondly, for every item, children were asked

how important it was for them to be good at performing this specific motor activity, for

example, ‘how important is it for you to be good at climbing’ (motor task value).

Previously reported internal consistency (Cronbach’s alpha) was acceptable for

perceived fine motor competence (a = .60), perceived ball competence (a = .64), and

perceived athletic competence (a = .63). Internal consistency was only reported for the

Perceived motor competence and motor task values 431



total score of motor task values, but found acceptable (a = .66; Volman, 2009). In our

sample, Cronbach’s alpha differed per subscale and, overall, increased as children became

older (i.e., perceived fine motor competence (a = .15–.52), perceived ball competence

(a = .24–.59), perceived athletic competence (a = .32–.52), fine motor task values

(a = .48–.72), ball task values (a = .24–.59), and athletic task values (a = .45–.64; see
Supporting information for Cronbach’s alpha’s per grade). Scores on the HowAm I Doing

questionnaire are reported in Tables 2–4.

Procedure

Childrenwere individually assessed in a quiet roomat their school. Because the children in

this study were younger than children in previous studies using this questionnaire, great

care was taken to ensure that the children understood the questions being asked. All

questions were read out loud to all the children.

Analysis

We used a cohort-sequential design to investigate the change in perceived motor

competence and motor task values. This cohort-sequential design provides a way to link

Table 1. Characteristics of the children

Cohort I (n = 146) Cohort II (n = 146)

Gender (boys/girls) 80/66 68/78

Ethnicity (Caucasian/Ethnic minorities) 121/25 119/27

Motor performance (TD/MP)

Fine motor competence 126/16 128/15

Ball competence 140/2 137/6

Balance 140/2 143/0

Mean age (SD)

Time 1 5.36 (0.52) 7.38 (0.52)

Time 2 6.34 (0.52) 8.38 (0.52)

Time 3 7.34 (0.52) 9.37 (0.51)

Note. TD, typically developing children; MP, children with motor problems.

Table 2. Mean scores perceived motor competence and motor task values per cohort

Perceivedmotor competence, Mean (SD) Motor task values, Mean (SD)

Fine motor

competence

Ball

competence

Athletic

competence

Fine motor

task values

Ball task

values

Athletic

task values

Cohort I

KG (n = 146) 15.23 (2.39) 9.19 (1.65) 18.20 (1.77) 15.97 (3.08) 8.46 (2.34) 16.20 (2.87)

Grade 1 (n = 142) 15.17 (2.15) 9.16 (1.59) 18.13 (1.57) 15.32 (2.54) 8.44 (2.13) 15.36 (2.47)

Grade 2 (n = 140) 15.15 (2.34) 9.10 (1.56) 18.16 (1.51) 15.24 (2.72) 8.31 (2.00) 15.17 (2.15)

Cohort II

Grade 2 (n = 146) 15.38 (2.39) 8.74 (1.75) 18.01 (1.62) 16.05 (2.31) 8.16 (1.81) 15.32 (2.01)

Grade 3 (n = 143) 15.50 (2.33) 9.01 (1.49) 17.80 (1.72) 15.89 (2.14) 8.42 (1.81) 15.69 (2.13)

Grade 4 (n = 142) 15.38 (2.28) 8.78 (1.38) 17.30 (1.62) 15.63 (2.58) 8.37 (1.67) 15.27 (2.11)

Note. KG, Kindergarten; SD, standard deviation.
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cohorts to determine whether there is a common developmental growth curve (Duncan,

Duncan, Strycker, &Chaumeton, 2007; Schaie, 1965). In thisway, it is possible to connect

several short-term longitudinal studies of different age cohorts to investigate the change in

perceived motor competence and motor task values over a longer period of time. The

growth curve of perceived motor competence and motor task values was fitted on latent

variables, implying that measurements errors are taken into account. We constrained

intercepts and factor loadings to be equal across years, which is an important prerequisite

for comparing common factors across time (McArdle, 2009; Oort, 2001; see Supporting
information for constrained factor loadings).

Firstly, we performed several preliminary analyses to make sure latent growth curves

analyses could be investigated accordingly. Preliminary analysis consisted of the

following: (1) testing for measurement invariance in perceived motor competence and

motor task values for gender and age and (2) testing for dependence due to the nested

structure in the data because children were clustered within school.

Secondly, we conducted a linear growth model (McArdle, 1988; Meredith & Tisak,

1990) on common factors for perceived motor competence and motor task values that
assumed that the change in perceived motor competence and motor task values can be

modelled with a latent intercept (initial status) and slope (linear change), which can vary

across children (the intercept and slope may have variance).

Thirdly, if significant variance on intercept or slope between children was found we

added gender and motor performance as a covariate to investigate whether gender and

motor performance could explain part of the variance in intercept and slope in perceived

motor competence and motor task values. Explained variance (R2) of the intercept and

slope is reported in Tables 5 and 6.
Finally, we investigated the associations between the change in perceived motor

competence and motor task values. Using multigroup models, we tested whether these

associations differed across gender and motor performance.

Statistical analyses were performed in Mplus 7.0, using Bayesian estimation with the

default settings in the program. Mplus provides 95% confidence intervals for parameter

Table 3. Mean scores perceived motor competence and motor task values for boys and girls

Perceivedmotor competence, Mean (SD) Motor task values, Mean (SD)

Fine motor

competence

Ball

competence

Athletic

competence

Fine motor

task values

Ball task

values

Athletic

task values

Boys

KG (n = 80) 14.79 (2.34) 9.58 (1.65) 18.13 (1.88) 15.60 (3.24) 9.11 (2.22) 16.35 (3.07)

Grade 1 (n = 79) 14.76 (2.15) 9.81 (1.42) 18.34 (1.53) 15.10 (2.76) 8.92 (2.10) 15.30 (2.71)

Grade 2 (n = 146) 14.27 (2.22) 9.40 (1.52) 18.05 (1.56) 15.40 (2.77) 8.61 (1.96) 15.29 (2.12)

Grade 3 (n = 66) 14.41 (2.30) 9.44 (1.43) 17.48 (1.77) 15.76 (2.29) 8.83 (1.93) 15.68 (2.38)

Grade 4 (n = 66) 14.59 (2.33) 9.24 (1.14) 17.20 (1.60) 15.47 (2.79) 8.65 (1.80) 15.24 (2.36)

Girls

KG (n = 66) 15.77 (2.35) 8.73 (1.55) 18.29 (1.64) 16.42 (2.83) 7.67 (2.26) 16.02 (2.62)

Grade 1 (n = 63) 15.68 (2.05) 8.35 (1.43) 17.86 (1.60) 15.59 (2.21) 7.84 (2.02) 15.43 (2.15)

Grade 2 (n = 140) 16.31 (2.03) 8.41 (1.67) 18.12 (1.57) 15.93 (2.27) 7.84 (1.77) 15.20 (2.04)

Grade 3 (n = 77) 16.43 (1.92) 8.65 (1.45) 18.08 (1.64) 16.00 (2.01) 8.06 (1.63) 15.70 (1.91)

Grade 4 (n = 76) 16.07 (2.02) 8.38 (1.45) 17.38 (1.64) 15.78 (2.39) 8.13 (1.52) 15.30 (1.88)

Note. KG, Kindergarten.

Perceived motor competence and motor task values 433



T
a
b
le

4
.
M
e
an

sc
o
re
s
p
e
rc
e
iv
e
d
m
o
to
r
co
m
p
e
te
n
ce

an
d
m
o
to
r
ta
sk

va
lu
e
s
p
e
r
gr
ad
e

P
e
rc
e
iv
e
d
m
o
to
r
co
m
p
e
te
n
ce
,M

e
an

(S
D
)

M
o
to
r
ta
sk

va
lu
e
s,
M
e
an

(S
D
)

Fi
n
e
m
o
to
r

co
m
p
e
te
n
ce

B
al
l

co
m
p
e
te
n
ce

A
th
le
ti
c

co
m
p
e
te
n
ce

Fi
n
e
m
o
to
r

ta
sk

va
lu
e
s

B
al
l
ta
sk

va
lu
e
s

A
th
le
ti
c
ta
sk

va
lu
e
s

M
P
ch
ild
re
n

K
G
(n
)

1
4
.3
8
(2
.8
0
)
(1
6
)

7
.5
0
(0
.7
1
)
(2
)

1
8
.0
0
(2
.8
3
)
(2
)

1
6
.2
5
(2
.7
9
)
(1
6
)

8
.5
0
(0
.7
1
)
(2
)

1
7
.0
0
(4
.2
4
)
(2
)

G
ra
d
e
1
(n
)

1
5
.1
3
(2
.4
2
)
(1
6
)

9
.0
0
(2
.8
3
)
(2
)

1
7
.5
0
(0
.7
1
)
(2
)

1
5
.3
8
(3
.2
6
)
(1
6
)

1
1
.0
0
(1
.4
1
)
(2
)

1
7
.5
0
(2
.1
2
)
(2
)

G
ra
d
e
2
(n
)

1
3
.8
1
(2
.2
1
)
(3
1
)

7
.5
0
(0
.7
6
)
(8
)

1
6
.5
0
(0
.7
1
)
(2
)

1
5
.1
9
(2
.7
5
)
(3
1
)

7
.8
8
(1
.2
5
)
(8
)

1
5
.0
0
(1
.4
1
)
(2
)

G
ra
d
e
3
(n
)

1
3
.8
0
(2
.3
7
)
(1
5
)

7
.8
3
(1
.1
7
)
(6
)

–
(–
)
(0
)

1
5
.2
7
(2
.5
5
)
(1
5
)

9
.3
3
(2
.1
6
)
(6
)

–
(–
)
(0
)

G
ra
d
e
4
(n
)

1
3
.1
3
(2
.3
3
)
(1
5
)

7
.5
0
(1
.3
8
)
(6
)

–
(–
)
(0
)

1
4
.4
7
(3
.1
6
)
(1
5
)

8
.6
7
(1
.7
5
)
(6
)

–
(–
)
(0
)

T
D

ch
ild
re
n

K
G
(n
)

1
5
.4
4
(2
.2
1
)
(1
2
6
)

9
.2
6
(1
.6
3
)
(1
4
0
)

1
8
.2
4
(1
.7
5
)
(1
4
0
)

1
5
.9
0
(3
.1
0
)
(1
2
6
)

8
.4
4
(2
.3
6
)
(1
4
0
)

1
6
.1
2
(2
.8
7
)
(1
4
0
)

G
ra
d
e
1
(n
)

1
5
.1
7
(2
.1
2
)
(1
2
6
)

9
.1
6
(1
.5
9
)
(1
4
0
)

1
8
.1
4
(1
.5
8
)
(1
4
0
)

1
5
.3
1
(2
.4
4
)
(1
2
6
)

8
.4
1
(2
.1
2
)
(1
4
0
)

1
5
.3
3
(2
.4
7
)
(1
4
0
)

G
ra
d
e
2
(n
)

1
5
.4
4
(2
.3
2
)
(2
5
2
)

8
.9
5
(1
.6
7
)
(2
7
5
)

1
8
.1
2
(1
.5
5
)
(2
8
1
)

1
5
.7
1
(2
.5
3
)
(2
5
2
)

8
.2
5
(1
.9
3
)
(2
7
5
)

1
5
.2
6
(2
.0
9
)
(2
8
1
)

G
ra
d
e
3
(n
)

1
5
.7
0
(2
.2
5
)
(1
2
8
)

9
.0
7
(1
.4
8
)
(1
3
7
)

1
7
.8
0
(1
.7
2
)
(1
4
3
)

1
5
.9
6
(2
.0
9
)
(1
2
8
)

8
.3
8
(1
.7
9
)
(1
3
7
)

1
5
.6
9
(2
.1
3
)
(1
4
3
)

G
ra
d
e
4
(n
)

1
5
.6
5
(2
.1
4
)
(1
2
7
)

8
.8
4
(1
.3
6
)
(1
3
7
)

1
7
.3
0
(1
.6
2
)
(1
4
2
)

1
5
.7
7
(2
.4
8
)
(1
2
7
)

8
.3
6
(1
.6
7
)
(1
3
7
)

1
5
.2
7
(2
.1
1
)
(1
4
2
)

N
ot
e.

K
G
,K

in
d
e
rg
ar
te
n
;S
D
,
st
an
d
ar
d
d
e
vi
at
io
n
;T

D
ch
ild
re
n
,t
yp
ic
al
ly
d
e
ve
lo
p
in
g
ch
ild
re
n
;M

P
ch
ild
re
n
,c
h
ild
re
n
w
it
h
m
o
to
r
p
e
rf
o
rm

an
ce
.

434 Johannes J. Noordstar et al.



estimates, which gives the 95% probability that the population parameter will lie

between the lower and upper value of the interval. (For more information about

Bayesian methods in general, see Lynch [2007], for the specific implementation in

Mplus, see Muthen [2010].) Mplus also provides p values for parameter estimates,

Table 5. Perceived motor competence unstandardized results

Fine motor competence Ball competence Athletic competence

Estimate 95% CI Estimate 95% CI Estimate 95% CI

Intercept (mean) 0.00 – 0.00 – 0.00 –
Slope (mean) �0.12* �0.16, �0.07 �0.02 �0.05, 0.01 �0.07* �0.11, �0.05

Intercept on gender (b) 0.27* 0.09, 0.45 �0.29* �0.42, �0.18 �0.02 �0.16, 0.14

Slope on gender (b) 0.07 �0.01, 0.15 0.02 �0.03, 0.06 0.02 �0.04, 0.08

R2 intercept by gender 0.21 0.02, 0.68 0.40 0.16, 0.73 0.01 0.00, 0.15

R2 slope by gender 0.07 0.00, 0.42 0.05 0.00, 0.56 0.03 0.00, 0.44

Intercept on motor

performance (b)

0.22 �0.06, 0.49 0.36 �0.10, 0.88 �0.07 �0.07, 0.64

Slope on motor

performance (b)

0.09 �0.03, 0.22 0.01 �0.15, 0.16 0.28 �0.15, 0.75

R2 intercept by motor

performance

0.08 0.00, 0.49 0.05 0.00, 0.26 0.01 0.00, 0.09

R2 slope by motor

performance

0.07 0.00, 0.43 0.03 0.00, 0.54 0.09 0.00, 0.68

Note. CI, confidence interval.

*p < .05.

Table 6. Motor task values

Fine motor

competence Ball competence Athletic competence

Estimate 95% CI Estimate 95% CI Estimate 95% CI

Intercept (mean) 0.00 – 0.00 – 0.00 –
Slope (mean) �0.02 �0.06, 0.02 0.00 �0.03, 0.04 �0.02 �0.05, 0.01

Intercept on gender (b) 0.17 �0.01, 0.38 �0.39* �0.58, �0.22 �0.05 �0.20, 0.11

Slope on gender (b) �0.03 �0.11, 0.05 0.06 0.00, 0.13 0.00 �0.06, 0.06

R2 intercept by gender 0.05 0.00, 0.23 0.25 0.08, 0.53 0.02 0.00, 0.17

R2 slope by gender 0.01 0.00, 0.18 0.08 0.00, 0.47 0.02 0.00, 0.40

Intercept on motor

performance (b)

�0.08 �0.37, 0.20 0.09 �0.52, 0.76 �0.74 �1.64, 0.04

Slope on motor

performance (b)

0.09 �0.02, 0.21 �0.08 �0.30, 0.13 0.39 �0.08, 0.91

R2 intercept by motor

performance

0.01 0.00, 0.10 0.01 0.00, 0.11 0.05 0.01, 0.27

R2 slope by motor

performance

0.04 0.00, 0.33 0.02 0.00, 0.29 0.19 0.01, 0.81

Note. CI, confidence interval.

*p < .05.
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which are related to the confidence intervals. They were evaluated against a

significance level of .05.

Results

Preliminary analyses

All tables with the results of the preliminary analyses are reported in Supporting

information. We found small violations of measurement invariance across boys and girls

on specific items. These violations were not consistent across time points and are not

expected to affect the results.With regard to age,we tested invariance in perceivedmotor
competence and motor task values between children in kindergarten and grade 4 as

possible age differences were expected to be largest between youngest and oldest

children. We found some differences on intercept or factor loading of specific items,

mostly in favour of children in kindergarten at the start of the study. However, we did not

expect that these small differences will affect the results substantially. Because the

children were clustered within schools, it would be desirable to correct for the nested

structure in the analysis. However, the option to correct for themultilevel structure is not

availablewith Bayesian estimation inMplus. Ignoring nestednessmay lead to inflated type
I errors (Snijders & Bosker, 1999). Effect on parameter estimates in a factor model are

found to be ignorable when the intraclass correlations (ICC) < .15, and the influence on

standard errors is very small when ICC < .25 and ignorable when ICC < .05 (Porn-

prasertmanit, Lee,&Preacher, 2014). The item’s ICC s for schools rangedbetween .00 and

.19 and are therefore not expected to influence the results.

The change in perceived motor competence
Perceived fine motor competence and perceived athletic competence declined from

kindergarten to grade 4, while perceived ball competence stayed the same. Variance

between children was significant for intercept and slope for all domains.

Girls perceived themselves as higher in fine motor competence than boys in

kindergarten, while boys perceived themselves as higher in ball competence in

kindergarten than girls. Perceived athletic competence was the same in boys and girls

in kindergarten. The change in perceived fine motor competence, perceived ball

competence, and perceived athletic competence was the same in boys and girls,
indicating that gender differences in perceived finemotor competence and perceived ball

competence stay relatively the same over time.

Perceived finemotor competence, perceived ball competence, and perceived athletic

competence was the same in childrenwithmotor problems in the corresponding domain

and typically developing children in kindergarten. The change in perceived fine motor

competence, perceived ball competence, and perceived athletic competence was also

the same in children with motor problems in the corresponding domain and typically

developing children (Table 5).

The change in motor task values

Fine motor task values, ball task values, and athletic task values stayed the same from

kindergarten to grade 4. Variance between childrenwas significant for intercept and slope

in all domains.
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Boys valued their ball competence as higher than girls in kindergarten, but valued their

fine motor competence and athletic competence the same as girls in kindergarten. The

change in fine motor task values, ball task values, and athletic task values was the same in

boys and girls.

Fine motor task values, ball task values, and athletic task values were the same in

children with motor problems in the corresponding domain and typically developing

children in kindergarten. The change in fine motor task values, ball task values, and

athletic task values was also the same in children with motor problems in the
corresponding domain and typically developing children (Table 6; Figures 1–6).

Associations between perceived motor competence and motor task values

Overall, there were no significant associations between the change in perceptions and

task values for fine motor competence1, ball competence, or athletic competence. Also,

associations were not significantly different between boys and girls for fine motor

competence, ball competence, and athletic competence, nor significantly different
between children with motor problems in the corresponding domain and typically

Figure 1. Perceived athletic competence: Average growth curve for boys and girls.

1 Associations between perceived fine motor competence and fine motor task values could only be investigated without residual
variance covariance between questions.
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developing children for fine motor competence, ball competence, and athletic compe-

tence (Table 7).

Discussion

The change in perceived motor competence
As hypothesized, perceived athletic competence and perceived fine motor competence

declined over time. However, perceived ball competence remained the same. We

speculated that this unexpected result is due to the activities the children were asked to

evaluate themselves on regarding perceived ball competence (i.e., aiming, catching, and

throwing). The result of the performance itself is possibly more obvious in ball activities

for the child than in fine motor activities and athletic activities. Children are therefore

better able to monitor their own progress and, subsequently, more inclined to compare

their current performance to their previous performance instead of comparing their
performance to their peers. Because actualmotor competence improves as children grow

older, their aiming, catching, and throwingwill improve. So, on the onehand, perceptions

increase because children are actually getting better in performing the ball activities they

are asked to evaluate, while, on the other hand, perceptions decline over time because of

cognitive development. These two counteracting factors might have resulted in a stable

perceived ball competence. Future studies should investigate the longitudinal associa-

tions between perceived ball competence and actual ball competence to better

Figure 2. Perceived ball competence: Average growth curve for boys and girls.

438 Johannes J. Noordstar et al.



understand the developmental changes in perceived ball competence in children, which

has also been suggested by others (Barnett, Ridgers, & Salmon, 2015).

As hypothesized, girls perceived their fine motor competence as higher from

kindergarten to grade 4 than boys, while boys perceived their ball competence as higher

from kindergarten to grade 4 than girls. We found no differences in perceived athletic

competence, unlike in other studies where boys perceived their athletic competence as

higher than girls in elementary school (Jacobs et al., 2002; Muldoon, 2000). This

unexpected result possibly stem from the difference in questionnaires used to investigate
the perceived athletic competence between studies. The items thatwe used to investigate

the perceived athletic competence are less ‘gender specific’ than the items used in other

studies (Jacobs et al., 2002). For example, we investigated the perceptions of hopping,

bicycling, swimming, climbing, and running, while other studies investigated a more

global construct of athletic abilities (e.g., how do you perceive yourself in sports).

We found no differences in self-perceptions between children with motor problems

and typically developing children. We argued that this unexpected result is due to the

small number of childrenwithmotor problems in this study. Because the stability ofmotor
performance in children is low (Roze et al., 2010), we decided to categorize children as

having motor problems only if they scored below the 16th percentile on at least two (of

the three) measurement occasions to make sure motor problems were persistent over

time. This resulted in a small number of children who experienced motor problems in

their manual dexterity (n = 31), ball skills (n = 8), and balance (n = 2). If we categorized

Figure 3. Fine motor competence: Average growth curve for boys and girls.
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children as having motor problems when they scored below the 16th percentile only on

one occasion, 82 children experienced motor problems in their manual dexterity, 42
children experienced motor problems in their ball skills, and 13 children experienced

motor problems in their balance. However, the outcome of identical statistical analyses as

reported here still showed no differences between children with motor problems and

typically developing children, with the exception of perceived fine motor competence

whereby children with motor problems scored lower than typically developing children

in kindergarten. This difference remained the same over time. We expected that children

receive, as early as kindergarten,more feedback fromparents and teachers about their fine

motor competence (e.g., crafts, handwriting) than about their ball competence and
athletic competence. Also, fine motor competence lends itself well for comparison

between (younger) children. We therefore argued that children who experience

problems in their fine motor competence also perceive their fine motor competence as

lower than typically developing children from kindergarten to grade 4.

The change in motor task values

Task values stayed the same over time. Boys valued their ball competence as higher than
girls fromkindergarten to grade 4,while task values of finemotor competence and athletic

competencewere the same in boys and girls over time. These results are not in agreement

with Jacobs et al. (2002),who found large differences in the change in athletic task values

between boys and girls during elementary school. We argued that the questions asked to

Figure 4. Athletic task values: Average growth curve for boys and girls.
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investigate the fine motor task values and athletic task values consist of activities that are

essential for daily life (e.g., swimming, handwriting, tying shoelaces). Although we found

a decline in self-perceptions of finemotor competence and athletic competence, children

are aware that these activities are important in daily life, equally so for boys and girls.
Interestingly, we found the same gender differences and developmental changes in

perceived ball competence and ball task values. Barnett et al. (2015) also found that girls

aged 4–8had a lower perceivedball competence than boys.We extended their findings by

investigating these gender differences longitudinally and in ball task values.

As hypothesized, we found no differences in task values between childrenwithmotor

problems and typically developing children. However, this result should be interpreted

with caution because of the small number of children with motor problems.

Associations between the change in perceived motor competence and motor task

values

We found, unexpectedly, no associations between self-perceptions and task values.

However, we argued, as mentioned before, that children are aware that the activities

asked to investigate the perceivedmotor competence andmotor task values are important
for daily life, equally so for boys and girls. Self-perceptions of fine motor competence and

athletic competence declined at the same rate in boys and girls, while task values

remained stable in boys in girls. From a statistical perspective, this results in a non-

significant difference in associations between boys and girls.

Figure 5. Ball task values: Average growth curve for boys and girls.

Perceived motor competence and motor task values 441



Asmentioned before, the small number of childrenwithmotor problems ismost likely

the primary reason for not finding differences in perceivedmotor competence andmotor

task values between children with motor problems and typically developing children.

Figure 6. Fine motor task values: Average growth curve for boys and girls.

Table 7. Associations between perceived motor competence and motor task values

Finemotor competence Ball competence Athletic competence

Estimate 95% CI Estimate 95% CI Estimate 95% CI

Association �0.01 �0.01, 0.02 0.01 0.00, 0.01 0.00 0.00, 0.01

Boys 0.02 �0.01, 0.04 0.03 0.00, 0.05 0.12* 0.00, 0.18

Girls �0.01 �0.04, 0.01 0.01 �0.01, 0.02 0.03 �0.01, 0.04

covboys � covgirls �0.03 �0.06, 0.00 �0.02 �0.05, 0.01 �0.09 �0.14, 0.00

rboys � rgirls �0.70 �1.37, 0.09 �0.15 �1.03, 0.79 0.04 �1.16, 0.41

Children with MP 0.00 �0.10, 0.09 �0.61 �7.78, 1.91 7.90 �11.80, 23.85

Typ. children 0.00 �0.01, 0.01 0.00 0.00, 0.01 0.04* 0.01, 0.25

covmp � covtyp 0.00 �0.09, 0.10 0.61 �1.90, 7.78 �7.83 �23.79, 11.82

rmp � rtyp 0.05 �1.01, 1.11 0.52 �0.39, 1.48 0.47 �0.25, 1.41

Notes. CI, confidence interval; cov, covariance; r, correlation; MP, motor problems; Typ. children,

typically developing children.

*p < .05.
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This also results in a non-significant difference in associations between children with

motor problems and typically developing children.

Weaknesses and strengths

Several limitations have to be recognized. First, we have limited psychometric knowledge

about the How Am I Doing questionnaire. To evaluate this limitation, we investigated the

factor loadings of the items on the corresponding latent variable. Factor loadings of

perceived fine motor competence and perceived athletic competence were generally

low, but statistically significant, indicating that the validity and reliability of the observed

scores were questionable. Factor loadings of perceived ball competence and task values

were not high, but substantial, and statistically significant. Although the reliability of the
used measures was not satisfactory according to Cronbach’s alpha, we noted that the

growth models were fitted on the common factors, and not on the observed scores. The

common factor represents the true score part of the observed variables. Therefore,

although the measurement error in the observed indicators was large, the measurement

errors are accounted for by the latent variable model (Bollen, 1989). The low reliability of

the measurements indicated that the observed scores of this questionnaire should not be

used to make predictions or decisions at the individual level. SEM analysis, however, can

still provide unbiased estimates of population parameters (DeShon, 1998). Moreover, the
measurement invariance analysis showed that measurement parameters were generally

equal across age and gender, so that the change in the latent variables can be evaluated

without age or gender bias (Widaman, Ferrer, & Conger, 2010). Secondly, only a small

number of children were categorized as having motor problems on the subsets ball skills

and balance of the MABC-2. Future research should also include children with motor

problems who are clinically referred (e.g., developmental coordination disorder) to

increase the number of children with motor problems to obtain a better understanding

about the influenceofmotor problemson self-perceptions and task values. Thirdly,wedid
not specifically test children for any neurodevelopmental disorders (e.g., developmental

coordination disorder [DCD], cerebral palsy [CP]) that might have been associated with

motor difficulties, and so this may have affected the results. Finally, the order in which

children performed the MABC-2 and the How Am I Doing Questionnaire was at random.

Children were assessed on two separate occasions (mostly on the same day or within 1 or

2 days) because we argued that the length of the total assessment would have a negative

influence on the child’s concentration and, therefore, performance. In doing so, children

might be aware about their motor performance if the MABC-2 was administered first,
having a possible influence on their perceived motor competence. However, we argued

that this impact is negligible because self-perceptions about specific activities are asked in

the How Am I Doing questionnaire, which are not assessed with the MABC-2.

In terms of strengths, our longitudinal design allowed us to investigate the

developmental changes in, and associations between, self-perceptions and task values.

We investigated the changes in self-perceptions and task values on a latent level. By fitting

the growthmodel on factors instead of scale scores, measurement error at the item level is

taken into account by the measurement model (Preacher, Wichman, MacCallum, &
Briggs, 2008). Also, this is the first study that distinguished between self-perceptions and

task values of fine motor competence, ball competence, and athletic competence in

elementary school children. In doing so, more specific insight is provided about the

change in, and associations between, self-perceptions and task values.
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To conclude, our study expands the knowledge on self-perceptions and task values in

fine motor competence, ball competence, and athletic competence in elementary school

children. We found that the change in self-perceptions and task values, and differences

between boys and girls, was domain specific. This information can be used to help
educators understand why, and why not, children participate in daily activities that

require motor competence. Educators should address specific self-perceptions to

enhance participation into the corresponding motor activities in children between

kindergarten and grade 4, and differences in self-perceptions and task values between

boys and girls should be taken into account. Future research should, as suggested by the

expectancy–valuemodel, investigate how self-perceptions and task values influence daily

activities in the corresponding domain, taking developmental and gender differences into

account.
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