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Moving Well-Being Well: Investigating the maturation of fundamental
movement skill proficiency across sex in Irish children aged five to

twelve

Fundamental movement skills (FMS) are the basic building blocks of more
advanced, complex movements required to participate in physical activity. This
study examined FMS proficiency across the full range of Irish primary school
children (n=2098, 47% girls, age range 5-12 years). Participants were assessed
using the Test of Gross Motor Development, 3" edition (TGMD-3), Victorian
Fundamental Movement skills manual, and the balance subtest from the
Bruininks-Oseretsky Test of Motor Proficiency 2 (BOT-2). Independent sample
t-tests and a one way between groups ANOVA with planned comparisons were
used analyse sex and age differences. Mastery or near mastery of skills ranged
from 16% for overhand throw, to 75.3% for run. Girls scored significantly higher
than boys in the locomotor and balance subtests with the boys outperforming the
girls in object control skills. Improvements in ability can be seen over time
(F(8,1968)=70.18, p<0.001), with significant increases in FMS proficiency seen
up to the age of ten, after which proficiency begins to decline. The findings
demonstrate the low levels of FMS proficiency amongst Irish primary school
children, the differences between sex that exist, and highlights the need for more

programmes that focus on developing these FMS at an early age.

Keywords: Fundamental movement skills; FMS; TGMD-3; motor competence; motor

development; physical activity.



Introduction

The benefits of participation in regular physical activity (PA) are well documented
(Warburton et al.,, 2006). A report by the American Physical Activity Guidelines
Advisory Committee (2018) states physically active children have reduced risks of
excessive increases in body weight, cardiovascular disease, osteoporosis, and type 2
diabetes, as well psychological and emotional benefits such as increased mental health,
higher self-esteem and better emotional self-efficacy (Eime et al., 2013). The current
guidelines state that children and adolescents should engage in at least one hour of
moderate to vigorous physical activity (MVPA) each day, yet research from around the
world suggests that children and adolescents typically fall well below this target
(Cavalheri et al., 2016; Colley et al., 2017; Katzmarzyk & Staiano, 2017). In Ireland
alone, the Children’s Sport Participation and Physical Activity (CSPPA) study found just
14% of Irish adolescents engage in the recommended one hour per day of moderate to
vigorous activity (Woods et al., 2010). It is therefore important to identify factors that
influence PA participation to increase physical activity levels in children and youths; one

of them being their motor skill proficiency level.

Fundamental movement skills (FMS) are purported to have a significant impact
in PA participation, with increased proficiency associated with increased PA in
adolescents (Robinson et al., 2015). FMS are the building blocks of more advanced,
complex movements required to participate in to participate in games, sports or other
context specific physical activity (Logan et al., 2018). The three domains of FMS are:
locomotor skills (running and jumping, etc.), object control skills (throwing and kicking,
etc.), and stability skills (i.e. balance) (Gallahue & Ozmun, 2006). Once refined and
combined, these FMS support the acquisition of sports specific complex movement skills

(Metcalfe & Clark, 2002). A lack of proficiency would in turn have consequences in terms



of reduced levels of PA participation (Jaakkola et al., 2016). The literature supports this
evidence: FMS proficiency has shown positive associations with increased physical
activity in both children (Barnett et al., 2009; Cliff et al., 2009; Robinson et al., 2015) and
adolescents (Barnett et al., 2009; Lubans et al., 2010; Okely et al., 2001), with Stodden
(2012) maintaining that early mastery of FMS can lead to a more active lifestyle over a

lifetime.

Research indicates that early childhood is a critical period for FMS development
(Barela, 2013; Hardy et al., 2013). Clark (2007) illustrates that FMS must be developed
through practice. In addition, girls and boys do not typically progress to mastery level at
the same rate (CIiff et al., 2009). Research suggests differences in FMS proficiency
between sex in children of the same age, with girls displaying higher proficiency in
locomotor and stability skills, and boys achieving higher scores in object control skills
(Barnett et al., 2009; Erwin & Castelli, 2008; Goodway et al., 2013; Hardy et al., 2010).
Gallahue and Ozmun (2006) report that children have the potential to master most of the
FMS by the age of six, in contrast, Australian researchers suggest mastery can be achieved
between nine and ten years of age (Hardy et al., 2010). It is therefore alarming to see a
worldwide trend, with Australia (van Beurden et al., 2002), Singapore (Mukherjee et al.,
2017) and Canada (LeGear et al., 2012), among countries failing to exhibit age
appropriate FMS proficiency. O’ Brien et al. (2016) measured FMS in Irish adolescents
and found that only 11% could adequately perform the required movement patterns. This
is concerning considering that these adolescents should have completed eight years of
primary school physical education, in which these basic movement skills are targeted
throughout the curriculum (Irish Primary PE Curriculum, Department of Education and

Science, 1999).

The adolescent motor skill proficiency levels are well documented (Belton et al.,



2014; O’ Brien et al., 2016), but we still miss an overall picture of the proficiency level,
and the rate of development, during the eight years of primary school. This study aims to,
1) Report nationwide FMS proficiency levels, 2) Explore the effect of maturation, and 3)
Examine potential disparities between the sexes in FMS, across the age span of Irish

primary school children.



Methodology

Participants

Cross-sectional data were collected as part of a national physical literacy study ‘Moving
Well-Being Well’. Over 50 schools were approached with 44 agreeing to take part.
Participants (n=2098, 47% girls, ranging from 5-12 years of age, mean age 9.2 +2.04)
were then recruited from these 44 schools across twelve counties (56% rural, 44% urban),
encompassing all four provinces in Ireland and Northern Ireland. Irish primary schools in
areas classed as ‘socioeconomically disadvantaged’ qualify for the Delivering Equality
of Opportunity in Schools (DEIS) programme, and comprise 19.7% of primary schools
in Ireland (Junior et al., 2005). This study’s sample includes 18.8% DEIS schools. Data
were collected March through June 2017 across the full range of the primary school cycle,
typically developing junior infants to sixth class. The subjects were classified per age and

sex for data analysis.

Ethical approval was obtained from the institutional Research Ethics Committee
(DCU/REC/2017/029). The principals of each of the participating schools initially
consented to participation, while parental consent and participant assent were also
obtained. An age appropriate child assent form was supplied to participants in the younger
classes (junior infants to 2™ class, 5- 8 years of age). Participants were assigned a unique
numerical code to ensure their anonymity was maintained, with age and sex collected

through the consent forms and questionnaires administered in the classroom.

Measures

FMS proficiency was measured using the Test of Gross Motor Development-3rd Edition
(TGMD-3). The TGMD-3 is comprised of locomotor (run, skip, gallop, slide, hop, and

horizontal jump) and object-control (catch, overhand throw, underhand roll, kick, two



handed strike, one handed strike, and stationary dribble) skill subtests (Ulrich, 2013). An
additional locomotor skill test was included, the vertical jump, from the Victorian
Fundamental Motor Skills manual (Department of Education Victoria, 1996,
Fundamental Motor Skills: A Manual for Classroom Teachers, Melbourne: Education
Department of Victoria). Both have been used in previous research and have a high degree
of validity and reliability (Cools et al., 2009; Fundamental Motor Skills: A Manual for
Classroom Teachers, 1996). The TGMD-3 and the vertical jump test assess the
performance of skill components, rather than the outcome or product of performance, and
again have established validity (Temple & Foley, 2017) and reliability (o = 0.81) in this

age cohort (Cools et al., 2009; Yee, Wong, & Cheung, 2010).

While the TGMD is a common assessment tool used in many studies worldwide,
some would criticise the lack of a stability component (Rudd et al., 2015). To this end, a
subtest of the Bruininks-Oseretsky Test of Motor Proficiency 2 (BOT-2) Short Form was
utilised to assess the participants’ balance. The BOT-2 Short Form is a motor competence
battery originally designed to identify individuals with mild to severe motor problems
(Fransen et al., 2014). It has been widely used in previous research (Cools et al., 2009),
and has proven validity (Fransen et al., 2014) and reliability (o = 0.92) (Crosetto et al.,
2009; Fransen et al., 2014). The balance assessment consists of two tasks, walking
forward along a straight line, and standing on one leg on a balance beam with eyes open.
In contrast to the TGMD-3, these tests are based on the outcome of the performance, and
participants are awarded points on a scale from zero to four for each task (Deitz et al.,
2009). While the preference would have been to use a process -based stability assessment
for consistency purposes, the authors deemed that there were no existing and valid

process-based stability assessment suitable for use in this study.



Data Collection

All research team members were required to undergo formal training in order to ensure
thorough understanding of the skill assessment process as well as consistency in assessing
the test subjects. In order to ensure consistent and high quality data, the team were
required to meet a 95% inter-observer agreement on a pre-coded data set. This data set
was pre-coded by the lead researcher and the research team members were blind to the

conditions of coding.

Prior to assessment, a visual demonstration of the skill was performed by a trained
member of the research team, consistent with the protocol defined by Ulrich (2013), and
widely used throughout the literature (Cools et al., 2009; Ulrich, 2013). There were no
verbal feedback or cues and participants were unaware of the specific components being
measured. Participants were each asked to perform every skill twice, after first completing
a practice trial to familiarise themselves with the skill. A trained member of the research
team observed each trial and assessed each skill component. The number of skill criteria
varies from three to six across the various skills. A score of one was noted if the
participant fulfilled the necessary criteria, and a zero indicates that they failed to meet
these criteria. The scores from both trials were totalled and this indicates the participants
raw score per skill. Upon completion of all skill assessments, the locomotor and object
control skills were totalled to give raw subtest scores, before being combined to give an

overall raw FMS score.

The first balance subtest, walking forward on a straight line, is graded based on
the amount of steps a participant takes while adhering to strict criteria (Bruininks, 2005).
Points were awarded to the participant in line with the number of steps taken, e.g. six

continuous steps equals four points. Standing on one leg on the balance beam was scored



based on the time a child could maintain their balance while adhering to the prescribed
criteria (Bruininks, 2005). Again, points were awarded based on the time a participant
kept their balance, e.g. over ten seconds equals four points. If a participant scored

maximum points in the first trial, there was no need to complete a second trial.

Traditionally, the process orientated FMS assessments are measured by using the
pen and paper method (Ulrich, 2013; Yun & Ulrich, 2002). A similar pen and paper
method has been used in the past for the balance test (Bruininks, 2005). All scores must
then be input into a database before any statistical analyses can be undertaken. These
methods are time consuming as well as doubling the opportunity for human error to occur
during data entry. To counteract this, a unique iPad application was developed to collect
the data. The equivalent of the paper version was created in the iPad application. This app
allowed the research team to assess the participants through their unique numerical code
using electronic tablets. Throughout the process based assessments, the assessor clicked
a skill component box on the touchscreen if the skill criteria was fulfilled, and left the box
blank if not. All checked boxes were recorded as a one and unchecked boxes as a zero.
The balance test was also recorded on the app, with a checkbox system for walking
forward on a straight line, and an inbuilt timer for the balance beam assessment. The
protocols for each assessment were followed at all times (Bruininks, 2005; Ulrich, 2013).
When connected to a secure network, the tablet uploaded the complete data set to a secure
server based on the university campus. The app can be used by multiple users at a time
and allows for a secure cloud based upload of pseudo-anonymised data. This database
can be downloaded then provides secure access for analyses, without the need for manual
data entry. The system has been approved by the University’s Ethics committee and is

also compliant with the new European general data protection regulations (GDPR).



Data Analysis

All data were analysed using SPSS version 24. Descriptive statistics and frequency tables
were produced to determine the percentage of participants who had achieved mastery or
near mastery in each skill. ‘Mastery’ of the process oriented locomotor and object control
skills is the correct performance of all the skill components associated with each skill
over both the trials. ‘Near Mastery’ is when an individual performs all but one of the
components correctly over both trials (van Beurden et al., 2002). Any participant who did
not fulfil the criteria to achieve mastery or near mastery status was classified as poor
(Booth et al., 1999). Mastery for the product based balance assessment is classified as
scoring the maximum score of four in each of the assessments to give a total of eight
points (Bruininks, 2005). Using the above techniques, the raw scores for each skill were
categorised into an additional variable and coded as mastery/near mastery (MNM), or
poor (Okely & Booth, 2004). Frequencies were calculated to report a MNM percentage

for each individual skill.

A commonly held hypothesis is that FMS proficiency improves through
maturation (Goodway et al., 2013). In order to examine this hypothesis, a one-way
between-groups ANOVA with planned comparisons was used to explore the impact of
age on overall FMS, locomotor, object control, and balance skills. Statistical significance
was set at p<0.05. Participants were grouped by age and comparisons were planned to
compare each age group to the next in chronological order. Effect size is reported using
eta squared, which classifies 0.01 as a small effect, 0.06 as a medium effect and 0.14 as

a large effect (Cohen, 1988).

Individual skills were categorised by age and independent sample t-tests were

used to analyse differences between sex in the locomotor, object control and balance

10



subtest scores, as well as the overall FMS totals. The vertical jump was added to the
locomotor subset. The overall FMS score is made up of the raw scores of the locomotor,

object control and balance subtests.
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Results

Only participants who returned completed parental consent and assent forms (n=2098,

47% girls) were eligible for inclusion in the study. The sample consisted of Irish primary

school children, participants ranging in age from five to 12. The overall FMS score

(Figure 1) was calculated only for those who had complete data for all three subsets

(n=1968 participants, 47.2% girls). Similarly, only participants who were assessed in all

components of the locomotor (n=1979, 46.9% girls), object control (n=2024, 46.7%

girls), and balance tests (n=2038, 46.9% girls), were included in the subset samples. When

examining MNM in individual skills (Figure 1), the skill that demonstrated the highest

percentage of proficiency was run at 75.3% MNM, with the poorest performed skill being

the overhand throw, which achieved just 16% MNM.

Run I /5.3
Catch I /3.5
Hop M 68 .4
Slide I 67/
Stationary Dribble I 52 2
Kick s 49.8
Skip I 4.8.6
Horizontal Jump I 47
Total Balance mEmmEE——— 4.8
Underhand Roll s 37.7
Vertical Jump I 34
Two Handed Strike s 30.5
One Handed Strike m 28.6
Gallop IEEE——— 10.8
Overhand Throw HIE—— 16

0 10 20 30 40 50 60 70 80 90
9% Mastery/Near Mastery

Figure 1. Percentage of Mastery/Near Mastery for locomotor and object control

100
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A more comprehensive look at the MNM across the school age span can be seen in Table
1, which shows a breakdown of MNM by age category for each individual skill, as well

as the overall FMS and the; locomotor, object control and balance subsets.

Table 1. Percentage of mastery/near mastery across the age-span of school going
children

AGE
5 6 7 8 9 10 11 12
n=117 n=250 n=318 n=302 n=360 n=277 0n=270 n=175

RUN 735 69 775 783 735 813 772 678
SKIP 308 323 403 478 527 579 596 59.1
GALLOP 60 100 120 216 225 267 285 227
SLIDE 316 573 571 677 817 780 652 733
HOP 462 584 608 692 682 781 822 762
HORIZONTAL JUMP 29.1 314 444 412 501 538 521 657
VERTICAL JUMP 94 159 263 352 369 421 466 459
CATCH 419 540 629 769 811 850 838 855
OVERHAND THROW 51 48 130 146 124 216 269 267
UNDERHAND ROLL 12.1 234 282 355 370 463 539 558
KICK 29.1 309 373 468 496 619 679 6938
TWO HANDED STRIKE 20.5 237 294 259 282 381 410 312
ONE HANDED STRIKE 8.5 133 162 2177 276 413 487 457
STATIONARY DRIBBLE 85 276 356 512 687 681 635 6838
TOTAL BALANCE 103 232 274 404 544 643 596 60.6
TOTAL LOCOMOTOR 290 350 40.7 461 493 535 528 528
TOTAL OBJECT CONTROL | 180 254 31.8 389 435 518 551 5438
TOTAL FMS 252 323 386 453 493 557 569 56.7

A one-way between-groups ANOVA with planned comparisons was used to explore the
impact of age on overall FMS, locomotor, object control, and balance skills (Figure 2).
There was a statistically significant difference at the p<0.05 level in overall FMS scores,
(F(7,1950)=103.72, p<0.001), with a large effect size calculated using eta squared of 0.27.
Similarly, there was a statistically significant difference in the locomotor skill scores,
(F(7,1964)=51.47, p<0.001), with a large effect size of 0.16. There was also a statistically

significant difference in the object control skills, (F(7,2011)=101.15, p<0.001), with a
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large effect size of 0.26. Lastly, there was a statistically significant difference in the
balance skill scores, (F(7,2039)=31.88, p<0.001), with a moderate effect size of 0.10.

120.0
110.0
100.0
90.0
80.0

70.0

I
o
Q
v 60.0
%)
E 50.0 0.2%
. *k ok -0. -0.6%
8 30%+** 3.6%* 4.7% 2 2
3.4% .
40.0 12%**% 5.4%*** 0.2%
7.4%*** :
30.0 p—— 8.4%***
9.1%** 8.1%** ’
20.0
100 14.5%** 0.5% 11.4%*** 9.0%* 5.2%* -4.0% -1.6%
0.0
5 6 7 8 9 10 11 12
Age
—&—Overall FMS Locomotor Skills Object Control Skills Balance Skills

Figure 2. Percentage change between age groups of raw scores for locomotor, object
control, balance, and overall FMS scores. Significant differences between ages noted
with an asterix, p<0.05 = * p<0.01 = ** P<0.001 = ***

The planned comparisons compare each age group to the one above it, for example five
years of age to six years of age. In overall FMS scores there is a significant difference
between five and six years of age (F(1,255.9)=18.84, p<0.001). There are also significant
differences between; six and seven years of age (F(1,549.9)=6.08, p=0.014), seven and
eight years of age (F(1,591.5)=21.91, p<0.001), eight and nine years of age
(F(1,567.6)=14.71, p<0.001), and nine and ten years of age (F(1,535.4)=24.09.77,
p<0.001). These findings are reflected in the three subtests, with the exception of
locomotor (F(1,541.9)=2.41, p=0.121) and balance (F(1,552.4)=0.02, p=0.882) reporting
no significant change between the ages of six and seven. Object control was the only

subtest to report any significant difference between 10 and 11 years of age
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(F(1,519.9)=2.61, p=0.001). There are no significant changes between 11 and 12 years

of age in any of the above and results are detailed in Figure 2.

Independent sample t-tests were conducted to compare overall FMS scores for boys and

girls across the Irish primary school years (Table 2). The same methods were used to

compare the three subtest scores; locomotor skills (Table 3), object control skills (Table

4) and balance skills (Table 5), for boys and girls.

Table 2. Mean (£SD) of overall FMS scores across age and sex

BOYS GIRLS SIG CI EFFECT DIFF
AGE N Mean #SD| N Mean =+SD P 95 % Eta’ %
5 63 653 147 | 52 695 12.0|0.099 -9.230.8 0.02 6.5%
6 137 752 16.1 | 105 730 153 |0.283 -1.83,6.22 0.00 3.0%
7 167 789 21.7 143 770 1840416 -2.63,6.33 0.00 2.4%
8 149 846 18.8 | 145 85.6 145 0.618 -4.82,2.87 0.00 1.2%
9 159 89.7 155|172 899 12.0]0.908 -3.19,2.84 0.00 0.2%
10 129 965 154|116 942 104 |0.163 -0.95,5.61 0.01 2.5%
11 | 136 987 11.7|116 955 105 |0.025% 04,595 0.02 3.3%
12 93 989 129 | 76 934 139 |0.009** 1.38,9.52 0.04 5.8%
Table 3. Mean (£SD) of locomotor skills scores across age and sex
BOYS GIRLS SIG CI ES DIFF
AGE | N Mean #SD| N Mean =SD P 95 % Eta’ %o

S 64 329 90| 53 382 85| 0.001***  -857,-2.1 0.08 16.2%
6 138 387 89105 408 9.1 |0.070 -44,0.18 0.01 5.2%
7 167 398 115|144 422 10.6 | 0.051 -496,001 001 6.2%
8 149 422 99145 464 8.0 | 0.000*** -6.25,-2.12 0.05 9.0%
9 160 440 93175 476 7.5 |0.000*%** -541,-1.79 0.04 8.2%
10 | 131 469 85| 117 494 59| 0.005** -439,-0.77 0.03 5.5%
11 137 478 69118 483 720577 -224,125 0.00 1.0%
12 93 482 74| 76 471 840370 -1.3,3.51 0.00 2.3%

15



Table 4. Mean (£SD) of object control skills scores across age and sex

BOYS GIRLS SIG CI ES DIFF
AGE N Mean #SD| N Mean =+SD P 95% CI  Eta® %
5 63 280 73| 52 253 7.6|0.056 -007,543 0.03 10.6%
6 137 314 90107 263 7.9 |0.000%** 292,726 0.08 19.3%
7 169 335 105|143 293 84| 0.000%** 207,628 0.05 14.3%
8 151 36.1 10.7 | 146 324 8.2 |0.001*** 157,592 0.04 11.6%
9 172 391 79177 353 6.6 | 0.000*%** 226,531 0.06 10.7%
10 141 423 7.7 |128 373 6.8 | 0.000%** 3.19,6.7 0.10 13.2%
11 145 439 62118 399 6.3 |0.000%% 248,553 0.09 10.0%
12 94 441 59| 76 393 6.6 |0.000*** 291,6.69 0.13 12.2%
Table 5. Mean (£SD) of balance skills scores across age and sex
BOYS GIRLS SIG CI ES DIFF
AGE N Mean #SD| N Mean =+SD P 95% CI  Eta> %

5 64 45 21| 53 52 20]0.039% -1.55,-004 0.04 17.8%
6 138 52 201107 59 20]0.022% -1.12,-0.09 0.02 11.5%
7 170 55 25146 56 2310.689 -0.64,042 0.00 2.0%
8 153 57 22147 6.7 19| 0.000%** -149,-0.55 0.06 18.0%
9 173 64 21183 70 1.7]0.002** -1.01,-023 0.03 9.6%
10 | 144 70 1.6 130 7.1 1.7]0.634 -049,03 0.00 1.4%
11 | 144 6.7 1.8 121 69 19]0.620 -0.57,0.34 0.00 1.7%
12 97 65 20| 77 69 20]0.192 -1.01,0.2 0.01 6.2%
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Discussion

The aim of this study was to conduct a national FMS assessment, with a key focus on the
maturation of FMS proficiency across the age span of primary school, while investigating
FMS disparities between sex in Irish children. The findings from this research shows the
dearth of proficiency across all FMS components throughout primary school, with the
children showing 60.6% of MNM in balance skills, while just over half achieve MNM in

the locomotor (52.8%) and object control skills (54.8%).

Examining the MNM of individual skills (Figure 1), skills such as slide (67%),
hop (68.4%), run (75.3%) and catch (73.5%) show relatively high levels of MNM. This
is expected, as it has been established that these skills can be mastered by eight years of
age (Gallahue & Ozmun, 2006). Armed with this knowledge, the low scores of the
younger ages of five, six and even seven years of age can be expected as they have not
reached their full maturation potential at this stage. As shown in Table 1 however, the
older cohort also exhibit low scores and have not achieved MNM in any of the skills, with
overhand throw (26.7%), one handed strike (45.7%), and two handed strike (31.2%)
scoring particularly low among 12 year olds. Similar levels of MNM are seen among the
nine year old participants and their Australian counterparts (CLiff et al., 2012), with slide
(81.7%), underhand roll (37%), stationary dribble (68.7%), horizontal jump (50.1%), and
catch (81.1%) all showing comparable results. It should be noted, the Australian children
scored notably higher (Cliff et al., 2012) in skills such as two handed strike (28.2%), kick
(49.6%), run (73.5%), and overhand throw (12.4%), with Irish children only surpassing

them with the hop (68.2%).

Looking at recent Irish findings (Kelly et al., 2018), one handed strike (28.6%),
horizontal jump (47%), and catch (73.5%) all show similar levels of MNM. In the same

article, lower levels of MNM in several skills, such as run (42.7% vs 75.3%), hop (27.5%
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vs 68.4%), vertical jump (22.2% vs 34%) and kick (37.9% vs 49.8%). Conversely, the
results presented here show lower proficiency in skills such as skip (69.4%), gallop
(19.8%), stationary dribble (52.2%) and overhand throw (16%). The differences may be
because of the inclusion of a wider age range (five to 12 years) and the large number of
schools who participated in this study. Regardless of these differences, it is clear that Irish
children are not mastering these basic skills (Bolger et al., 2018; Farmer et al., 2017;
Kelly et al., 2018). Considering the Irish primary school PE curriculum places a heavy
emphasis on movement skill development, it is particularly concerning that the level of
MNM among the 12 year old participants is so low, specifically the object control skills.
Higher skill proficiency has been reported in Irish adolescents (O’ Brien et al., 2016) in
the overhand throw (83% vs 26.7%), two handed strike (92%), stationary dribble (86%
vs 68.8%), and kicking (98% vs 69.8%). Taking that some of the most popular extra-
curricular sports in Ireland are Gaelic football, soccer, hurling, and basketball (CSSPA,
2010), the assumption could be made that this lack of basic skill proficiency could be
having a detrimental impact on physical activity participation rates. O’ Brien et al (2016)
also report that just 23% of 12 to 13 year olds have MNM of the vertical jump, compared
to the 45.9% MNM presented in this study’s 12 year old participants. When one considers
that the 11 year olds show greater proficiency (46.6%) than their 12 year old counter
parts, it is concerning to see that the already low levels of proficiency in the vertical jump
seem to decline with age. This finding is reflected in previous research, with adolescents
showing similarly low levels of FMS proficiency (Hardy et al., 2010; Okely & Booth,
2004). This is alarming, as children who have not mastered the FMS are less likely to
take part in PA due to a lack of basic movement skills (Barnett et al., 2009; Lubans et al.,
2010; Okely et al., 2001). With recent findings showing high levels of screen time and
increased sedentary behaviour amongst Irish children (Harrison et al., 2013), and only
12% of Irelands youth achieving the recommended one hour of PA a day (Woods et al.,

2010), these low levels of FMS proficiency should come as no surprise.
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When comparing FMS proficiency across the primary school age-span (Figure 2),
significant improvements in ability can be seen over time up to age ten. Increased
proficiency as children get older is not surprising, as motor control typically develops as
a child grows (Gallahue & Ozmun, 2006), however it does not occur naturally and
mastery of these skills must be learned, practiced and reinforced (Hamilton et al., 1999;
Robinson & Goodway, 2013). Considering this, one could expect to see significant
developmental increases as the children progress through school, until mastery is
achieved. As already shown (Tablel), this is not the case, as there are low levels of
mastery present across several skills, and only 56.7% of children achieve overall MNM
by the age of 12. It is interesting to note that the improvements in proficiency plateau at
ten years of age, not just in the overall FMS, but the locomotor and balance subtests too.
Only object control continues to significantly increase from ten to 11 years of age, and
overall FMS actually declines from 11 to 12 years of age, along with all three subtests.
Understanding why these skills are not improving as they progress through school could
be crucial to engaging more Irish children in long term physical activity. Future research
should seek to understand why these skills are not being acquired. A limitation of this
study is not taking the nested nature of the data into account, and future work should look
to calculate the total variability in FMS scores to show a more nuanced view of school

and participant level, rather than the overview presented here.

A difference between sexes in FMS proficiency has been suggested in children
(Barnett et al., 2009; Erwin & Castelli, 2008; Goodway et al., 2013; Hardy et al., 2010),
with previous Irish research showing boys scoring significantly higher in object control
skills, and vice versa for girls in the locomotor skills (Bolger et al., 2018; Kelly et al.,
2018). Looking at the overall FMS scores presented (Table 2) where significant
differences between sex is only observed in 11 and 12 year olds, it would be easy to

assume that there is no significant gap in Ireland. This assumption would be premature
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however, with girls scoring significantly higher in locomotor skills than boys at age; five,
eight, nine and ten (Table 3). These findings should be taken with caution, however, as
the effect sizes are small, with only a moderate effect size at age five. There are no
significant differences between boys and girls for locomotor skills at age 11, but it is
interesting to note that, while not significant, boys overtake girls in locomotor proficiency
at the age of 12. Girls also scored higher than boys in the balance subtest at all ages (Table
4), scoring significantly higher at age; five, six, eight, and nine. Again, the effect sizes

are small, with only age eight showing a moderate effect size.

Boys score significantly higher in object control skills (Table 5), with the
exception of the five year old group, and corroborate Bolger et al. (2018) findings of Irish
boys performing better in object control skills. While the boys participants significantly
outscored the girls across most ages, it is interesting to note that the effect size increases
in the older age groups, maintaining a moderate effect size across the ages of ten to 12.
This may represent a key turning point in girls object control development, as O’ Brien
etal. (2016) also shows female adolescents to have significantly less mastery of the object
control skills. The CSSPA (2010) report shows 24% of Irish girls take part in dance
compared to 4% of boys. This may explain why they develop their locomotor and balance
skills faster. In contrast, the same report demonstrates that boys have a higher rate of
extra-curricular sport participation in Ireland, predominantly made up of Gaelic games,
soccer and rugby, all of which involve object control skills (CSSPA, 2010). A greater
proficiency in object control skills has been suggested as a predictor of physical activity
(Barnett et al., 2009). Given that the most popular sports in Ireland revolve around object
control skills (CSSPA, 2010), it seems prudent to place an emphasis on these skills in
primary school aged children, particularly with girls. An increased proficiency in these
skills at a young age could see the perceived competence of the child increase, which can

give them confidence to take part in sport in later life, thus creating a positive spiral of
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engagement from an early age (Stodden et al., 2012).

Regarding the positive association between childhood FMS proficiency and PA
levels in later life (Stodden et al., 2008), this study could have important implications for
the future health of children. The health benefits associated with PA are substantial
(Dobbins et al., 2013), and several studies have shown an inverse relationship between
FMS competency and weight status (Lubans et al., 2010). Given the current obesity crisis
(World Health Organisation, 2015, Global trends in overweight an obesity) and what we
know about the benefits of PA (Warburton et al., 2006), establishing FMS from an early
developmental age should not be ignored. Interventions focusing on FMS development
have been proven to be effective on numerous occasions (Hume et al., 2008; Okely &
Booth, 2004; van Beurden et al., 2003), but despite this, there is a dearth of research in
FMS proficiency in Irish primary school children. The lack of skills mastery shown here,
and in other studies, can further emphasise the need to prioritise FMS development in
children. It seems obvious that without these fundamental skills, attaining a high level of
proficiency in any sport becomes significantly more challenging (Stodden et al., 2008,
2012). In addition, the prevalence of withdrawal from physical activity participation is at
its highest among teenagers (De Meester et al., 2009). Given the emerging evidence
suggesting that developing FMS in children leads to less drop-outs in teenage years
(Jaakkola & Washington, 2013), it seems paramount that FMS development be placed at
the heart of any programme when planning physical education or sports specific training

for young children.

Conclusion

The results of this study highlight the low levels of FMS mastery, outlines the
plateau in maturation of motor skill development in the Irish primary school cycle, and

further supports the hypotheses of the proficiency disparity in FMS that exists among
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boys and girls. It is expected that the results presented here will help to establish FMS
norms of primary school children, both in Ireland and further afield. Future research
should seek to explore Irish children’s physical activity levels, along with health-related
fitness measures, and examine the relationship between FMS and the afore mentioned
components to expand on the hypotheses outlined in this paper in an Irish context, and

further understand what motivates children to participate in physical activity.
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