Systematic Review

Global Pediatric Health
Volume 8: |-8

School Based Motor Skill Interventions © The Author(s) 2021

Article reuse guidelines:

for Developmentally Delayed and Non-  ssepbcomiournispermissions

DOI: 10.1177/2333794X211057707

° journals.sagepub.com/home/gph
Delayed Children ©SACE

Colby J. C. Bryce, MAP'

Abstract

Introduction: A mere 33% of all children meet the recommended minimum physical activity guidelines for adequate health
maintenance. Available literature however suggests children are more likely to be active when they are competent
with their own motor ability. This review aimed to evaluate how several regimented motor skills training courses and
interventions improve motor skill competence among children compared with age matched control peers. Method:
Electronic databases were searched and included Medline Complete and Psych INFO (both hosted by EBSCO Host).
The search syntax examined titles and abstracts. The study aimed to create novelty by examining participants with
and without developmental delays simultaneously from studies around the globe. Included interventions were aimed
at the most crucial developmental years for children (between 3 and | | years). Results: Results were found in favor
of the motor skill intervention groups (from pre-to post-test). Included interventions involved weekly motor skills
exposure of 60 to 120 minutes for periods of between 2 and 6 months. Over 50% of included interventions involved
alterations to current school curriculums. The included studies were of moderate to high quality. Conclusion: The
findings suggest that for those with and without developmental delays, several interventions can be effectively applied
in once weekly 60-minute sessions (over eight or more weeks) to improve children’s motor skill abilities. Applying
appropriate difficulty to interventions seems equally influential. Implications are discussed.
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Introduction This was made evident in a longitudinal study by Barnett
et al®> who found motor skill proficient children were
more active in their adolescent years. Further, a system-
atic review by Kriemler et al* examined 11 studies related
to motor skill proficiency among children. The review
suggested that the implementation of basic motor skill
interventions have the potential to not only improve chil-
dren’s motor skill acquisition but additionally increase
the likelihood of physical activity participation.*
Although previous research has found these associa-
tions between motor skill interventions and physical
activity levels, the knowledge surrounding the specifici-
ties, frequencies, and durations of effective interventions

Physical inactivity is the fourth-leading cause of non-
communicable disease, leading to 3 million preventable
deaths around the globe each year. A mere 33% of all
children meet the recommended minimum physical
activity guidelines of 60-minutes/day.' Furthermore, the
prevalence of physical inactivity is continually on the
rise. A systematic review conducted by Janssen and
LeBlanc? found physical activity is also associated with
anumber of potential benefits to children’s health includ-
ing increased bone and muscle strength, improved social
and emotional well-being, and an increased ability to
concentrate for longer periods of time.? Numerous stud-
ies have also found significant relationships between
mOtor skill proficiency and physical activity participa- 'School of Psychology, Faculty of Health, Deakin University,
tion. For example, a cross-sectional study by Barnett Geelong, VIC, Australia

et al® found that motor skill proficiency increased a Corresponding Author:
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remains unclear. Additionally, few systematic reviews
have combined the examination of global data to gain
more representative knowledge on the topic. Therefore,
the current review will aim to address these limitations
by examining the specifics of motor skill interventions
globally.

Objectives. In-order to reduce the prevalence of inac-
tivity amongst children around the globe, their motor
skill development and acquisition must become a prior-
ity. Therefore, the most effective and cost-efficient
methods of motor skill development and acquisition
need to be further examined and determined to ensure all
children can have the greatest likelihood of proficiency
in the area. This systematic review will evaluate how
regimented motor skills training courses and interven-
tions improve motor skills in children (compared with
aged matched control peers), with or without develop-
mental problems aged 3 to 11 years (the most influential
years on such development). The examined studies will
compare intervention success through the comparison of
experimental and control groups with any type of motor
functioning outcome.

Method

Search Strategy

Studies were identified through searching 2 databases:
Medline Complete and Psych INFO (both hosted by
EBSCO Host). The search strategy followed the PICO
(population, intervention, control and outcome) model.
The participants were children with or without develop-
mental challenges aged between 3 and 11 years (1), and
the intervention was any motor skill training course
designed to improve motor skills (2). Specific keywords
(child, kid, boy, girl and motor skill) were used for each
database combined with Boolean operators (AND, OR).
The same combination of search terms and limiters was
utilized for each database search. The search syntax only
identified key words throughout titles and abstracts. The
search syntax is presented in Appendix.

Study Selection Criteria

Types of studies. This systematic review included any
random-control trial, quasi-experimental, or longitudinal
prospective study designs that implemented any interven-
tion aimed at improving children’s motor skills. Included
studies examined intervention success with both experi-
mental and control groups. Studies were published in
peer-reviewed journals written in English. Types of par-
ticipants. Studies were only included if the sample con-
sisted of children with or without developmental problems

who were aged between 3 and 11 years. Types of interven-
tion. Studies required any intervention deigned to improve
children’s motor skills. Types of outcome measures. Any
aspect of motor functioning.

Exclusion Criteria

Unrepresentative samples of 4 or fewer participants and
any systematic reviews or review studies were excluded.
Study samples which included participants younger than
3 or older than 11 years were additionally omitted. Due
to potential bias susceptibility, pilot studies were also
left out of the current review.® Studies without a com-
parison control group as well as studies without an inter-
vention deigned to improve motor skills were also
eliminated from the review. Finally, any studies without
an aspect of motor functioning as the outcome variable
were also excluded.

Quality Assessment

The methodological quality of the selected intervention
studies was assessed using a modified version of the
“Quality Assessment of Controlled Intervention Studies”
developed by the National Institute of Health in the
United States (https://www.nhlbi.nih.gov/health-topics/
study-quality-assessment-tools). The scale score evalu-
ates the methodological quality of studies using a yes or
no/not stated response. Items with a “yes” response are
considered 1 mark and items with a “no/not stated”
response are considered 0 marks. The scale has 8 criteria
and can therefore receive a mark from 0 to 8. Those
studies which met more then half the criteria (5 or
more/8) were considered high quality. It should be noted
that scores should not be the only means for method-
ological comparison between studies as criterion are not
equal in importance.

Results
PRISMA Flowchart

The summary of the review process is illustrated in the
PRISMA flowchart (Figure 1 above). The searches of
Medline and Psych INFO returned 695 references with
the most recent 600 included in the review. Following
the screening of titles and abstracts, 36 met the inclusion
criteria and their full text articles were acquired. After
examining the full text articles, 8 met the inclusion cri-
teria and were submitted to the synthesis. Table 1 below
provides a summary of the features and methodological
aspects of the included studies (Table 1). During the
full-text examination, 28 articles were excluded: 11
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Figure |. PRISMA flowchart.

Source: Moher D, Liberati A, Tetzlaff |, Altman DG; The PRISMA Group. Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Med. 2009;6(7):e1000097. doi:10.137 | /journal.pmed 000097.

For more information, visit www.prisma-statement.org.

articles were omitted as they included participants under
the age of 3 or over the age of 11 years. Five pilot studies
and 4 studies without a motor skill intervention were
also excluded from the review. Four studies without a

motor skill measurement and 2 studies which had sam-
ples of <4 participants were also left out. A further study
without a comparison group and a systematic review
article were also omitted from the review.
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Methodological Features

The sample sizes of the studies reviewed was diverse
ranging from 46 to 900 participants. The average number
of participants in all studies was 311 with half of the
included studies having at least 200 participants. Seven of
the 8 studies consisted of mixed gender samples who
were relatively evenly represented in allocated groups
with the eighth study consisting of only male participants.
Seven studies consisted of normally developing children
with the remaining study involving developmentally
delayed children. Six studies comprised of random con-
trol trials with the remaining 2 study designs including a
longitudinal prospective study and a quasi-experimental
design. All 8 studies were actively controlled.

Half of the reviewed studies examined interventions
that altered current school curriculums by replacing tra-
ditional PE with forms of specialized PE for periods of
2,4, 5, and 6 months. At the same frequency (60-90 min-
utes/week), the control groups in these studies partici-
pated in PE or unstructured play coordinated by
generalist teachers. Two further reviewed studies
included interventions applied in pre-schools which also
involved alterations to current curriculums. This adjust-
ment involved the inclusion of up to 120 minutes/week
of basic motor activities which allowed for difficulty
progression over periods of 8 and 10weeks. Control
groups in these studies followed normal curriculums. A
further study included in the review also involved an
intervention that altered curriculum for a period of
8weeks. This intervention was applied at a head-start
center and provided children with developmental delay
specialized activity instruction for 60minutes/week
while the control group maintained normal curriculum.
The final intervention involved a weekly 60-minute
football practice session for a period of 6 months while
the control group participated in no physical activity. All
studies reviewed involved both pre-and post-testing
with 3 including follow-up testing. No 2 outcome test
measures were the same in this review.

Methodological Quality

Bases on the quality assessment tool, the studies included
in the review were of moderate to high quality. Half the
included studies reviewed were of high quality, meeting
more than half the criteria (5/8). A further 3 studies were
of moderate quality meeting exactly half the criteria
(4/8). The final reviewed study was of low-quality meet-
ing less than half the prescribed criteria (3/8).

Findings

All 8 studies included in the review found significant
results in support of the motor skill intervention groups,

that is, all intervention groups were found to have greater
improvements on related areas of motor skill measures
compared to the control groups (from pre-to post-test).
Additionally, studies which consisted of 2 experimental
groups found greater improvements in the experimental
group involving more qualified instructors and complex
time-consuming motor tasks.

Discussion

Research has suggested that reducing the prevalence of
inactivity among children should involve an improve-
ment in motor related skills. The current review has
investigated 8 motor skill interventions applied in coun-
tries including Albania, Italy, Australia, Greece, Turkey,
and the United States. The findings suggest that there
are several effective interventions that can be applied to
improve children’s motor ability. Interestingly, the
review found more pronounced associations between
interventions and motor skill competence with more
complex and challenging interventions. The current
review additionally found that PE lessons with special-
ized instructors was also associated with greater
improvements in motor skills. These findings should
however be interpreted with caution as all 8 studies
failed to state whether sample sizes were sufficiently
large enough to be able to detect a difference in the main
outcome between groups with at least 80% power.

In addition, 7 of the 8 studies included in the review
were limited in that the people assessing the outcomes
were not blinded to the participants group assignment
which could have resulted in detection bias.'* In a fur-
ther limitation, 6 of the reviewed studies also failed to
blind participants to treatment group assignment result-
ing in potential performance bias.'* A further limitation
existed in the Alesi et al’ study which deliberately
recruited participants for the intervention group from
gyms (who were already considered active), and the
control group from schools (who were considered inac-
tive) resulting in selection bias.!> Additionally, the Piek
et al® study was affected by attrition bias with 176 par-
ticipants failing to complete all 3 phases of testing, how-
ever the results of these participants were excluded from
their analysis.!®

Overall, the current systematic review was limited in
that it relied only upon published studies resulting in
some form of publication bias.!” Additionally, the qual-
ity assessment scale used to compare studies was limited
in that each criterion is not of equal methodological
importance. Finally, the results of each study were
somewhat difficult to compare as different measurement
tests were utilized in each individual study.

Physical inactivity is associated 3-million prevent-
able deaths around the world each year.! Previous
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research has found associations with motor skill compe-
tence and physical activity participation for children.?
The current systematic review evaluated several meth-
ods for improving children’s motor skills. Overall, the
implementation of a weekly 60-minute motor-related
intervention over a period-of-time as short as 8-weeks
can significantly improve the motor ability of children.
Future reviews should endeavor to determine the mini-
mum frequency and basic level of motor skill acquisi-
tion required for children to participate in adequate
levels of physical activity. Finally, to increase the gener-
alizability of findings, research should also endeavor to
only include studies which exert 80% power.

Key Points for Clinical Practice

e This paper provided a dissemination of evidence
to influence and shape policy relevant to school-
based systems.

e The paper demonstrates the potential effective-
ness of interventions for those experiencing
developmental  delays in  developmental
school-systems.

e The paper implicated the effectiveness of differ-
ent motor-related interventions, time intervals
(weekly 60-minute sessions for eight or more
weeks), more qualified instructors and complex
time-consuming motor tasks in the sucess of such
interventions.

Appendix
Search Syntax

(TI child*) OR (TI kid*) OR (TI boy*) OR (TI girl*)
OR (AB child*) OR (AB kid*) OR (AB boy*) OR (AB
girl¥)

AND

(TT motor skill*) OR (AB motor skill*)
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