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ABSTRACT

Purpose: This study examined the extent to which fundamental motor skill competence (FMSC;
locomotor and object control skill competence) and perceived physical competence (PPC) predicted physical activity levels and sedentary behaviors during free-play time at preschool.
Method: A total of 72 children (girls n = 33, boys n = 39; Mage = 4.38, SD = .85 years) were
recruited from two preschools. Fundamental motor skill competence was measured using the Test
of Gross Motor Development − 2nd edition, and PPC was assessed using the physical competence
subscale of the Pictorial Scale of Perceived Competence and Social Acceptance. Physical activity
was measured using accelerometers. Results: Children engaged in light physical activity 19.66%,
and moderate to vigorous physical activity (MVPA) 36.41%, and sedentary behaviors 43.94% of
their free-play time. Since no correlation was observed in light physical activity with any variables,
a hierarchical multiple linear regression was run for MVPA and sedentary behaviors. The results
illustrated 38.9% of the variance in MVPA during free-play time was predicted by FMSC and PPC,
after controlling for age and sex, with locomotor skill competence as a significant predictor (t=
2.98, p < .05). For sedentary behaviors, the 32.9% of the variance during free-play time was
predicted by FMSC and PPC, after controlling age and sex, with locomotor skill competence as
a significant predictor (t = 2.72, p < .05). Conclusion: The findings highlight the importance of
developing FMSC and positive PPC during early childhood to enhance physical activity engagement during free-play.

Engaging in physical activity is often associated with
positive health outcomes, such as less chronic disease,
healthy weight, or reduce the risk of cancers (Centers
for Disease Control and Prevention [CDC], 2018a;
World Health Organization [WHO], 2018). Physical
activity is also related to positive cognitive outcomes
in young children including increases in executive
function and academic performance (CDC, 2010;
Khan, Raine, Donovan, & Hillman, 2014). Early childhood is an important window for developing healthy
physical activity behaviors because physical activity
tracks from childhood into adulthood (CDC, 2018b).
To reap health-enhancing benefits of physical activity,
the National Association for Sport and Physical Activity
and Physical Education (NASPE, 2009) recommends that
preschool children should engage in at least 60 min of
structured physical activity and up to several hours of
unstructured physical activity each day. However, studies
report that many children do not meet the recommended
amount of physical activity (Frank, Flynn, Farnell, &
Barkley, 2018; Pate et al., 2002). Even in early childhood
centers and preschools, children often spend a large
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amount of time in sedentary behaviors (Bower et al.,
2008; Dowda, Pate, Trost, Almeida, & Sirard, 2004;
Staiano, Webster, Allen, Jarrell, & Martin, 2018). Of particular concerns are girls who are less active and more
sedentary than boys (Frank et al., 2018).
The conceptual model proposed by Stodden et al.
(2008) suggests that there is a relationship between fundamental motor skill competence (FMSC), which consists of locomotor and object control competence, and
physical activity with perceived physical competence
mediating this relationship (Robinson et al., 2015;
Stodden et al., 2008). Children with higher FMSC and
higher perceptions of competence will be more physically
active (Fisher et al., 2005; Foweather et al., 2015; Williams
et al., 2008). Fisher et al. (2005) reported that FMSC was
weakly but significantly correlated with the whole-day
physical activity (r = .10, p = .039) and moderate to
vigorous physical activity (MVPA; r = .18, p < .001).
Further, they found that time spent in MVPA was significantly higher in the children who had higher FMSC
than the children who had lower FMSC. Similarly,
Williams et al. (2008) reported a significant positive
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correlation between FMSC and whole-day MVPA (r =
.20). Between locomotor and object control competencies, both subsets of skills were significantly correlated
with MVPA. Over time, children’s perceived physical
competence will have a greater influence on the associations between physical activity and FMSC (Crane,
Naylor, Cook, & Temple, 2015).
Between locomotor and object control skill competence, one study found that object control skill competence was the primary predictor of physical activity
engagement in adolescents while locomotor skill competence was not (Barnett, van Beurden, Morgan,
Brooks, & Beard, 2009). With regard to sex, girls may
be more at risk of physical inactivity because girls
consistently demonstrate lower object control skill
competence than boys, while there is no sex difference
in locomotor skill competence (Barnett et al., 2009;
Goodway, Robinson, & Crowe, 2010). Moreover, children with higher body mass index (BMI) may be at
a greater risk of physical inactivity (Pate et al., 2015).
As such, prior studies have supported the hypothesized
relationship demonstrating whole-day physical activity is
associated with FMSC among preschool children (Pate,
Pfeiffer, Trost, Ziegler, & Dowda, 2004; Pfeiffer, Dowda,
McIver, & Pate, 2009; Williams et al., 2008). However,
reported associations were weak (Pate et al., 2004; Pfeiffer
et al., 2009; Williams et al., 2008). A criticism of this work
is that whole day physical activity may not be the best
measure as young children have little control over their
physical activity across an entire day. Fisher, Smith, Van,
Sawyer, and Wardle (2015) conducted a systematic review
to examine factors influencing physical activity levels. The
review article illustrated that environmental factors have
a stronger influence on daily physical activity levels than
genetic factors (Fisher et al., 2015). Example environmental factors include the school curriculum, teacher, and
parent behaviors (O’Dwyer et al., 2013; Zecevic,
Tremblay, Lovsin, & Michel, 2010). However, under the
free-play environment, when they are afforded the autonomy to choose to be active or not, children’s genetic
factors demonstrated stronger relationships with physical
activity levels than environmental factors (Fisher et al.,
2015). At present, it is unknown to what extent FMSC
predicts young children’s physical activity and sedentary
behaviors during free-play on the preschool playground.
Purpose
This study aimed to examine the extent to which FMSC
and perceived physical competence predicted preschool
children’s physical activity and sedentary behaviors during school-day free-play time. The following research
questions served to drive the study: (1) What are

children’s baseline levels of FMSC and perceived physical
competence, along with physical activity and sedentary
behaviors during school-day free-play? (2) Are there sex
differences in these variables (FMSC, perceived physical
competence, physical activity, and sedentary behaviors)?
(3) To what extent does FMSC and perceived physical
competence predict children’s physical activity and
sedentary behaviors during school free-play time?

Method
Setting
Twelve classrooms within two preschools (universityaffiliated preschool n= 8; a Head Start center n= 4 classrooms) in a large Midwestern city in the United States
served as the setting for this study. Both schools featured
well-equipped indoor and outdoor facilities and equipment where children could be physically active (e.g., the
outdoor space had swings, a slide, a climbing frame,
a number of scooters & tricycles; the indoor space had
balls, bats, paddles, parachutes, and scooters). Both centers had also collaborated with a local university and
received a regular motor skill program for the past 10
years (1–2 times per week, 30 min per session). The
typical free-play time at the preschool was 30–40 min
(one in the morning and one in the afternoon) monitored
by a classroom teacher. Teachers did not provide structured physical activity curricula during this time.
Teachers supervised children’s safety, but they did not
interact with children to either encourage or discourage
them to be active during free-play time. This study
included only the morning free-play time as many children were only present in the morning. The weather
ranged from 15 to 20 Celsius during the data collection
period and consisted mostly of outdoor freeplay. The Institutional Review Board at the Ohio State
University approved the study.
Participants
A total of 72 preschool children (girls n= 33, boys n=
39; Caucasian n= 35, African American n= 28, Asian
n= 5, Other n= 4; Mage= 4.38, SD= .85 years) participated in the study (university-affiliated n= 45; Head
Start center n = 27). The average height was
1.06 m (SD = .07), the average weight was 18.14 kg
(SD = 3.24), and the average BMI was 16.12 (SD =
1.76). Among 72 children, two (2.8%) were underweight, 52 (72.2%) were healthy weight, and 11
(15.3%) were overweight, and seven (9.7%) were obese
based on the CDC age and sex percentile charts for
BMI (CDC, 2018a).
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Instruments and procedures
Participants completed assessments for physical activity, sedentary behaviors, FMSC, and perceived physical
competence across a two-week period. In the first week,
participants completed FMSC and perceived physical
competence assessments. During the second week,
research staff measured participants’ physical activity
levels and sedentary behaviors.
Physical activity and sedentary behaviors
Physical activity levels and sedentary behaviors were
measured using Bluetooth Smart wGT3X-BT accelerometers (ActiGraph, Fort Walton Beach, FL) using
a 15-s epoch (Efrat, 2011) during free-play time.
Accelerometers were worn on the right hip for three
entire school days, placed on the children at the beginning of the school day (8:30 to 9:30 a.m.), and removed
at the end of the day (3:30 to 5:30 p.m.). An accelerometer is a valid measure for assessing preschoolers’
physical activity levels and sedentary behaviors (Pate,
Almeida, Mclver, Pfeiffer, & Dowda, 2006).
Data for free-play time was extracted from the overall school data using observation records. The following
cut points validated by Pate et al. (2006) were utilized:
sedentary behavior (<38 counts/15 s), light (38–419
counts/15 s), moderate (420–841 counts/15 s), vigorous
(≧842 counts/15 s), and MVPA (≧420 counts/15 s).
The data were collected for 3 days as recommended by
Addy, Trilk, Dowda, Byun, and Pate (2014) and Byun,
Beets, and Pate. (2015) and then averaged and converted into percentages of the total free-play time for
the analyses (e.g., 12 min of MVPA during 30-min freeplay was converted to 40% MVPA).
Fundamental motor skill competence
The Test of Gross Motor Development 2nd edition
(TGMD-2) assessed FMSC. The TGMD-2 is
a quantitative assessment of 12 fundamental motor
skills for children aged 3 to 10 years old (Ulrich,
2000). The TGMD-2 consists of two subscales, the
locomotor and the object control skill subscales (0–48
points for each subscale). The locomotor skill subscale
includes running, leaping, horizontal jumping, sliding,
galloping, and hopping. The object control skill subscale includes throwing, catching, kicking, dribbling,
rolling, and striking. For each skill, a child was evaluated on 3 to 5 performance criteria with a “1” assigned
if the criterion was present and a “0” assigned if the
criterion was absent. Raw scores were translated into
standardized scores and percentile ranks (Ulrich, 2000).
Mean test–retest reliability coefficients were r = .88 for
locomotor and r = .93 for the object control subscale.
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Children were assessed in a small group (2–3 children).
Four trained research staff implemented and videorecorded the TGMD-2 with small groups of children
(2–3 children). All received training on the TGMD-2
and demonstrated 100% accuracy in the implementation of the TGMD-2 prior to testing. A single-trained
researcher coded all TGMD-2 videos. The coder had
previous experiences of analyzing TGMD-2 data with
more than 100 children and coded the training data of
TGMD-2 with the expert researcher. In training, the
coder established an inter-rater reliability with the
expert coder (r = .96).
Perceived physical competence
The perceived physical competence subscale of the
Pictorial Scale of Perceived Competence and Social
Acceptance (PSPSCA; Harter & Pike, 1984) measured
children’s perceptions of their physical competence. This
is a validated measurement for children aged four to
8-years old (Harter & Pike, 1984). The subscale has six
items illustrated on pictorial plates that are sex-specific
(different pictures for girls or boys). The six items
include pictures of running, hopping, swinging, climbing, tying shoelaces, and skipping. For each skill, two
pictures (one is an illustration of the child who has
higher skills, and the other one is an illustration of the
child who has lower skills) are represented side by side.
Children first choose which picture is most like themselves (high skilled or lower skilled), and then, children
select if they are a lot like that child (4 or 1) or somewhat
like that child (2 or 3). A total score range is 6 to 24. The
mean of the six items was used in the data analysis.
Cronbach’s alpha reported that reliability coefficients
for the perceived physical competence subscale ranged
from .50—.66 across the ages (Harter & Pike, 1984).
Research staff implemented the physical competence
subscale of the PSPCSA in a quiet space in the child’s
classroom. As such, the data collection was implemented
in a familiar and comfortable environment for the
children.
Data analysis
The average of 3 days of accelerometer data was used
for the analysis. Nine out of 72 children completed only
2 days of accelerometer data due to school absences.
However, all 72 children’s data were included in the
analysis because there were no statistically significant
differences between the children who had 3 days versus
2 days (MVPA p = .697; sedentary p= .606).
Descriptive statistics for physical activity (light
[LPA], moderate [MPA], and vigorous [VPA] physical
activity and MVPA), sedentary behavior, object control,

58

E. TSUDA ET AL.

and locomotor skills, along with the mean score for the
perceived physical competence subscale were used to
answer the research question one. Sex differences were
analyzed using analysis of variance (ANOVA) for physical activity (LPA, MPA, VPA, and MVPA), sedentary
behaviors, locomotor and object control skill competence. Due to the ordinal nature of the perceived physical competence subscale, sex differences were
examined using a Mann–Whitney U test.
Prior to examining the extent to which FMSC and
perceived physical competence predicted physical activity
levels (LPA, MPA, VPA, and MVPA), and sedentary
behaviors during free-play time, a Pearson correlation
analysis was conducted to investigate the relationships
of those variables and checking for multicollinearity. No
multicollinearity was detected among the variables. Also,
the analyses showed no correlation between LPA and
either FMSC or perceived physical competence; thus,
LPA was eliminated from the analyses. Following this
analysis, two separate hierarchical multiple linear regression analyses were performed to determine the respective
predictors of MVPA and sedentary behaviors during freeplay time. Prior literature (Barnett et al., 2009; Pate et al.,
2015; Stodden et al., 2008) has suggested that sex, age,
and BMI are related to FMSC and MVPA and sedentary
behaviors among young children. Thus, it was necessary
to determine if these variables needed to be controlled in
models. The regression analyses indicated that age (F [1,
70] = 9.09, p = .004) and sex (F [1, 70] = 3.98, p = .050)
were the significant predictor of MVPA, but not BMI
(F [1, 70] = 2.05, p = .156). Similarly, for sedentary
behaviors, sex (F [1, 70] = 4.46, p = .038) and age (F [1,
70] = 4.18, p = .045) were significant predictors, but not
BMI (F [1, 70] = 2.48, p = .120). Thus, sex and age were
entered into the first step of the regression equation to
control for the effect of those variables (sex and age). In
step two, locomotor and object control raw scores were
entered. In step three, perceived physical competence was
added to the regression equation. SPSS version 22 was
used to analyze the data (p < .05 set a priori).

Results
Levels of physical activity, sedentary behaviors,
FMSC, and perceived physical competence
The average free-play time per day in the morning was
40.64 min (SD= 6.03, range = 21–51 min). Table 1
indicates the average minutes and percentage of freeplay time at different physical activity levels (i.e., LPA,
MPA, VPA, and MVPA) and sedentary behaviors.
Descriptive results for FMSC and perceived physical
competence are reported in Table 2.

Table 1. The average minutes and percentage of time in physical activity and sedentary behaviors during free-play time.
Min
Sedentary
LPA
MPA
VPA
MVPA
Total

Mean
18.11
7.93
9.60
7.05
16.65
40.64

SD
6.02
2.19
3.80
4.80
7.18
6.03

Min
6.50
3.00
2.67
0.17
2.92
21.00

Percentage
Max
32.50
13.08
19.42
20.12
36.16
51.00

Mean
43.94
19.66
23.85
12.55
36.41

SD
14.06
4.79
8.25
8.12
13.89

Min
15.90
10.94
6.50
0.41
7.10

Max
79.27
31.91
40.26
31.02
66.43

Note. LPA = light physical activity. LPA = light physical activity, MPA =
moderate physical activity, VPA = vigorous physical activity, MVPA =
moderate to vigorous physical activity.

Table 2. Descriptive statistics of FMSC and perceived physical
competence.
Locomotor subscale
Object control subscale
FMSC Total
Perceived physical competence

Mean (percentile) SD
Min Max
29.40 (57.08)
9.55 6.00 45.00
22.00 (42.71)
9.08 4.00 40.00
51.40 (49.56)
16.90 16.00 81.00
3.03
.61 1.50 4.00

Note. FMSC = Fundamental motor skill competence.

Sex differences
An ANOVA revealed a non-significant sex difference on
the percentage of LPA (F [1, 70] = .265, p = .608, η2 = .00
[boys M = 19.93%, SD = 4.91; girls M = 19.34%, SD =
4.69]), VPA (F [1, 70] = 1.514, p= .223, η2 = .02 [boys M=
13.62%, SD = 8.53; girls M= 11.27%, SD= 7.52]), and
MVPA (F [1, 70] = 3.98, p= .050, η2 = .05 [boys M =
39.36%, SD = 14.71; girls M = 32.93%, SD = 12.17]) during
free-play. There was a statistically significant difference
between boys and girls with respect to MPA (F [1, 70] =
4.21, p = .044, η2 = .06 [boys M = 26.54%, SD = 8.60;
girls M = 21.72%, SD = 7.38]), and sedentary behaviors
(F [1, 70] = 4.47, p = .038, η2= .06 [boys M = 34.80%, SD =
14.00; girls M = 47.66%, SD = 13.39]). Boys were more
active than girls, and girls were more sedentary than boys.
In FMSC, there was a sex difference in object control
raw scores favoring boys, F (1, 70) = 5.18, p= .026, η2 =
.07 (boys M = 24.17, SD = 8.89; girls M = 19.42, SD =
8.74), but not in locomotor raw scores, F (1, 70) = .00, p
= .928, η2 = .00 (boys M= 29.30, SD = 8.80; girls M =
29.51, SD = 10.50). Furthermore, sex differences were
found in perceived physical competence, U = 465.50,
p < .043, where girls scored higher than boys (boys
Mdn = 3.00; girls Mdn = 3.33).
Predictors of MVPA and sedentary behaviors during
free-play
The results of the correlation are indicated in Table 3.
Since no correlation was found between LPA and both
FMSC and perceived physical competence, the regression analyses were run only for MVPA and sedentary
behaviors.
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Table 3. Correlations among LPA, MVPA, sedentary behaviors, FMSC, and perceived PPC.
LPA

MPA

VPA

MVPA

Sedentary

Locomotor

Object control

PPC

-

.23*
-

−.45**
.42**
-

−.13
.84**
.84**
-

−.21
−.91**
−.67**
−.93**
-

−.20
.38**
.52**
.53**
−.46**
-

−.10
.31**
.47**
.46**
−.42**
.64**
-

−.12
.25*
.32**
.33**
−.29*
.35**
.28*
-

LPA
MPA
VPA
MVPA
Sedentary
Locomotor
Object control
PPC

Note. LPA = light physical activity, MPA = moderate physical activity, VPA = vigorous physical activity, MVPA = moderate to vigorous physical activity. PPC =
perceived physical competence.
**p < .001. *p < .05.

MVPA
Table 4 demonstrates the results of the regression analysis
for MVPA. At the first step of the hierarchical multiple
regression, age and sex were entered, which contributed
significantly to the regression model, F (2, 69) = 6.06, p =
.004, and accounted for 15.0% of the variation in MVPA
during free-play time. Introduction of locomotor and
object control raw scores explained an additional 19.9%
of the variation in MVPA, and this change in R2 was
significant, F (2, 67) = 10.21, p < .001. Adding perceived
physical competence to the regression model explained an
additional 4.1% of the variation in MVPA, and this change
in R2 was significant, F (1, 66) = 4.40, p = .040. Together the
five independent variables accounted for 38.9% of the
variance in MVPA.
Sedentary behaviors
Table 5 reports the results of the regression analysis for
sedentary behaviors. At the first step of the hierarchical
multiple regression, age and sex contributed significantly to the regression model, F (2, 69) = 3.91, p =
.025, and accounted for 10.2% of the variation in sedentary behaviors during free-play time. Introducing locomotor and object control raw scores explained an
additional 19.5% of the variation in sedentary
Table 4. Summary of hierarchical multiple regression analyses
for variables predicting MVPA during free-play time.
Variable

β

t

sr2

−.18
.31

−1.67
2.78*

−.18
.31

−.21
−.04
.48
.11

−2.00*
−.32
3.32*
.83

−.21
−.04
.48
.11

−.27
.02
.43
.06
.22

−2.54*
−.22
2.98*
.46
2.09

−.27
.02
.43
.06
.22

a

Step 1
Sex
Age
Step 2
Sex
Age
Locomotor
Object Control
Step 3
Sex
Age
Locomotor
Object Control
PPC

Note. PPC = perceived physical competence.
Control variables included sex and age.
**p < .001. *p < .05.

a

R

R2

ΔR2

.38

.15

.15

.59

.34

.19

.62

.38

.04

Table 5. Summary of hierarchical multiple regression analyses
for variables predicting sedentary behaviors during free-play
time.
Variable
Step 1a
Sex
Age
Step 2
Sex
Age
Locomotor
Object Control
Step 3
Sex
Age
Locomotor
Object Control
PPC

β

t

sr2

.21
−.20

1.87
−1.79*

.21
−.20

.23
.14
−.46
−.14

2.11*
1.10
−3.04*
−.97

.23
.14
−.46
−.14

.28
.13
−.41
−.09
−.20

2.54*
1.02
−2.72*
−.65
−1.78

.28
.13
−.41
−.09
−.20

R
.31

R2
.10

ΔR
.10

.54

.29

.19

.57

.32

.03

Note. PPC = perceived physical competence.
a
Control variables included sex and age.
**p < .001. *p < .05.

behaviors, and this change in R2 was significant, F (2,
67) = 9.26, p < .001. Adding perceived physical competence to the regression model explained an additional
3.2% of the variation in sedentary behaviors, and this
change in R2 was not significant, F (1, 66) = 3.17, p =
.079. Together the six independent variables accounted
for 32.9% of the variance in sedentary behaviors.

Discussion
This study examined the extent to which FMSC and
perceived physical competence predicted children’s
levels of physical activity and sedentary behaviors during school-day free-play time. The findings are discussed under three themes: (a) Children engage in
physical activity half of their free-play time, (b) children
are developmentally on track with FMSC and have high
perceived physical competence, and (c) predictors of
MVPA and sedentary behaviors during free-play time.
Children engage in physical activity half of their
free-play time
On average, children spent 40.64 min engaged in freeplay time during a school day. During this free-play
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time, children spent only 56.07% of the time in physical
activity (24.58 min), and within that, 36% of the time
(16 min) in MVPA. More than 43% of the time (18
min) was spent in sedentary behaviors. A large amount
of time in sedentary behavior during free-play was in
line with prior studies which reported that children
were physically active half of the time during free-play
time (Cardon, Van Cauwenberghe, Labarque, Haerens,
& De Bourdeaudhuij, 2008; Dyment & Coleman, 2012).
Between boys and girls, no statistically significant sex
differences were detected for LPA, VPA, and MVPA.
However, there was a statistically significant difference
in MPA and sedentary behaviors between boys and
girls; girls were more sedentary than boys, which was
consistent with the literature (Olesen, Kristensen,
Korsholm, & Froberg, 2013; Pate et al., 2004).
Assuming the children had free-play time two times
per day (morning and afternoon), given the amount of
sedentary behaviors during this time, the preschoolers
would not have a sufficient amount of physical activity
to meet the guidelines for preschool-aged children
(National Association for Sport and Physical
Education, 2009). These data further reinforce the
existing literature (Berg, 2015; Staiano et al., 2018)
that early childhood centers need to find ways to promote physical activity across the school day but particularly during free-play time.
Developmentally on track with FMSC and high
perceived physical competence
Children within this sample performed, on average, at
the 50th percentile for FMSC indicating that their
FMSC was developmentally on-track (Individuals with
Disabilities Education Act, 2004). This finding was not
surprising as the children within this sample belonged
to two childcare centers that partnered with a local
university and had been provided with the evidencedbased SKIP (Successful Kinesthetic Instruction for
Preschoolers) program once or twice per week for 30
min across the academic year (Brian, Goodway, Logan,
& Sutherland, 2017b; Robinson & Goodway, 2009).
In addition, sex differences were found in object
control skills, but not in locomotor skills. Consistent
with prior studies, boys performed higher on object
control skills than girls (Barnett et al., 2009; Brian,
Goodway, Logan, & Sutherland, 2017a; Goodway
et al., 2010). The sex differences reported in object
control skills are important for teachers to consider
when instructing motor skills to children to ensure
girls receive developmentally appropriate instruction.
Goodway and Branta (2003) indicated that to learn
object control skills, children need equipment, available

space, practice opportunities, and feedback. Thus, to
assist girls, providing appropriate feedback would be
a key considering both boys and girls are exposed to the
same environment.
Relative to perceived physical competence, children
scored above three out of four points, which showed
that they had high perceptions (felt “pretty good”) on
their physical competence. These findings were also consistent with the prior literature (Barnett, Ridgers, Zask, &
Salmon, 2015; Goodway & Rudisill, 1997). Sex differences were found in perceived physical competence
with girls demonstrating higher scores than boys. This
finding was surprising in light of the girl’s lower object
control skill competence. One of the factors that have
influenced this finding may be that there are no object
control skills included in the scale. The findings on sex
differences in perceived physical competence in the literature are mixed with some studies reporting no sex
differences (Goodway & Rudisill, 1997; Planinsec &
Fosnaric, 2005), while one study reported boys scored
higher than girls (Robinson, 2011). To our knowledge, no
previous study has reported girls having higher perceived
physical competence than boys in preschool-aged children. However, regardless of the statistical significance,
there is limited practical significance (boys = 3.00, girls =
3.33) as both of their scores indicated they perceived that
they were “pretty good” at motor skills.
Moreover, these findings in perceived physical competence between boys and girls further highlighted the
limited ability of young children to accurately perceive
their actual motor skills (Goodway & Rudisill, 1997;
Harter & Pike, 1984). The boys in this sample scored
higher in object control skills, but in perceived physical
competence, girls scored higher than boys. Children
under the age of seven are often still in the preoperational
stage of cognitive development with more limited evaluation abilities. However, as Stodden et al. (2008) pointed
out, inaccurate perceived physical competence (in this
age band, their perception is typically inflated) may be
a valuable resource to drive the acquisition of FMSC.
Predicting MVPA and sedentary behaviors
While LPA is critical for motor skill acquisition, particularly, balancing, walking, and climbing that are also
foundations of many locomotor and object control
skills (Laukkanen, Finni, Pesola, & Sääkslahti, 2013),
no statistically significant correlation was found with
FMSC and perceived physical competence. The results
of the regression analyses indicated that locomotor skill
competence and perceived physical competence were
significant predictors of MVPA, and only locomotor
skill competence was a significant negative predictor
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of sedentary behaviors during free-play. Object control
skill competence was not identified as a predictor of
both MVPA and sedentary behaviors. This finding
makes sense as much of children’s free-play time uses
locomotor skills (e.g., chasing games and hide-andseek) and not object control skills.
Another factor accounting for locomotor skills
predicting MVPA and sedentary behavior may be
due to the limited object control equipment (e.g.,
balls and bats) available during free-play time to
perform object control skills. Often on the playground, the children are involved in running, scootering, swinging, or cycling which can facilitate
engagement of locomotor skills. However, limited
balls and bats are available on the playground to
perform object control activities (typically, only two
to three balls were available on the playground).
Also, a limitation of this study is that accelerometers
are more sensitive to capturing locomotor movements rather than object control movements (Sacko,
Nesbitt, Mclver, & Stodden, 2017; Welk, 2002), which
also might have accounted for the findings.
However, it is important to note that while object
control skill competence did not significantly predict
MVPA and sedentary behaviors, there were still
strong correlations between these variables (MVPA
r = .46; sedentary r= − .42). Thus, developing object
control skill competence is as vital as developing
locomotor skill competence, especially considering
that object control skills significantly predicted physical activity levels during middle to late childhood
(Barnett et al., 2015).
Adding perceived physical competence into the
model significantly increased (4.1%) the prediction
of MVPA. In sedentary behaviors, while the model
prediction was increased by 3.2%, adding perceived
physical competence was not statistically significant.
Thus, it is important to promote perceived physical
competence along with FMSC. While young children
are still in the pre-operational stage of cognitive
development and cannot accurately perceive their
performance levels (Goodway & Rudisill, 1997;
Harter & Pike, 1984), engaging in instructional activities to promote higher perceived physical competence could enhance children’s physical activity
levels. Hence, when we provide instruction for children, interacting with children in a way to improve
their perceived competence is important as well as
developing their actual FMSC.
There are a number of limitations and recommendations for future research with respect to this study. It
may be valuable to have more than 3 days of accelerometry data to measure physical activity behaviors. The
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physical competence subscale of the PSPCSA (Harter &
Pike, 1984) measures everyday physical skills such as
swinging, running and tying shoelaces. Future research
should consider using several measures of perceived
physical competence including the everyday skills
from Harter and Pike along with the perceptions of
fundamental motor skill competence proposed by
Barnett et al. (2015).

Conclusions
This study added new knowledge about physical
activity engagement during free-play time among
preschool children. The three primary findings
were: (a) only half of free-play time was spent in
physical activity, (b) girls were less physically active
and more sedentary than boys during the school-day
free-play time, and (c) FMSC (especially, locomotor
skills) and perceived physical competence are critical
predictors of MVPA. Childcare centers and preschools should find ways to enhance physical activity
during free-play time. Additionally, promoting FMSC
and perceived physical competence of young children
to support their physical activity behaviors is important. The findings from this study are contextualized
by their schools having well-equipped indoor and
outdoor facilities and the children in these schools
engaged in motor skill programs regularly. Further
studies in different contexts are essential for the
external validity of the findings.
What does this article add?
Although the relationship between whole day physical activity and FMSC among preschool children has
been studied previously, no study has looked at the
relationship between physical activity during freeplay and FMSC. Thus, this study provides the first
evidence of the relationships among physical activity
during free-play, FMSC, and perceived physical competence. Unlike whole day physical activity which is
typically controlled by school curriculum, teachers, or
parents, during free-play children can make independent decisions about whether to be physically active
or sedentary during free-play time. The results
revealed that developing FMSC is related to physical
activity levels and sedentary behaviors during freeplay. Specifically, locomotor skill competence and
perceived physical competence predict physical activity behaviors during free-play time. In conclusion,
developing FMSC is essential to facilitate preschool
children’s physical activity engagement during freeplay at preschool.
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