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ABSTRACT
Fundamental movement skill (FMS) assessment in preschools allows for early intervention; however it is
unclear what assessments are feasible. The purpose of this review is to systematically review the
feasibility of FMS assessments for pre-school aged children. The search was conducted across four
databases, MEDLINE, Scopus, ERIC and SportsDiscus. Search terms included synonyms of “fundamental
movement skills” and “pre-school children”. Inclusion criteria were: (i) FMS assessment; (ii) feasibility
data; (iii) assessment of children aged three to six years; (iv) assessment of typically developing children;
and (v) peer reviewed full text publications in English. Feasibility concepts (administration time,
equipment, space, assessment type, item, training, qualification) were each coded as ‘poor = 1ʹ,
‘average = 2ʹ and ‘good = 3ʹ; potential total of 21. A total of 330 full text articles were considered
but a quarter (n = 86) were excluded due to no feasibility data. Sixty-five studies using 13 different FMS
assessments were included. The Athletic Skills Track and DEMOST-PRE assessments were most feasible
(18/21) and the Test of Gross Motor Development and Movement Assessment Battery for Children were
common but among the least feasible (12–14/21). This review allows pre-school staff to choose a FMS
assessment based on feasibility. Future studies need to present feasibility of assessments.
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Introduction

Fundamental movement skills (FMS) are gross motor skills that
young children acquire and develop as they age, forming the
foundation for more advanced movements and specific motor
patterns (Gabbard, 2012). Being competent at FMS involves
mastering locomotor skills (e.g., running, hopping, skipping
and jumping), object-control skills (e.g., throwing, dribbling,
catching and kicking) and stability skills (e.g., balancing), pro-
viding more opportunity for participation in sport and physical
activity (Lloyd, Saunders, Bremer, & Tremblay, 2014; Lubans,
Morgan, Cliff, Barnett, & Okely, 2010). Competence in FMS is
also associated with fitness (cardiorespiratory/musculoskeletal)
and body mass index (BMI), (Cattuzzo et al., 2016; Okely,
Booth, & Chey, 2004), and consequently better health
outcomes.

Early childhood (the pre-school years) is a critical time for the
development of FMS (Clark, 1994; Hardy, King, Farrell, Macniven,
& Howlett, 2010; Seefeldt, 1980). Developing FMS at pre-school
provides a child with the necessary tools to be physically active,
especially as they begin school; with a recent systematic review
illustrating a positive association between FMS and physical
activity in this age group (Figueroa & An, 2017).

Despite this, recent data shows Australian school children
have poor competency in FMS (Active Healthy Kids Australia,
2016), with children’s skill levels declining over the past 20 years
(Tester, Ackland, & Houghton, 2014). Failing tomaster FMS at an

age-appropriate level can result in a child falling behind in skill
acquisition, potentially negatively affecting their physical and
mental health (Biddle & Asare, 2011; Ortega, Ruiz, Castillo, &
Sjöström, 2008; Piek, Hands, & Licari, 2012). Fortunately, inter-
ventions can be an effective way to improve FMS for pre-school
aged children (Logan, Robinson, Wilson, & Lucas, 2012).
Therefore, being able to assess FMS during the formative
years to identify children at risk of poor mastery is crucial
(Kambas & Venetsanou, 2014; Lam, Ip, Lui, & Koong, 2003).

There are numerous FMS assessments available with two
main approaches used to assess FMS, process and product-
oriented (Gabbard, 2012). Process-oriented assessments con-
sider how a movement is performed giving a qualitative
description e.g., observing arm and leg patterns to qualify
how a child ran 10m, whereas product-oriented assessments
consider quantifiable outcomes e.g., time for the child to run
10m (Logan, Barnett, Goodway, & Stodden, 2017). Thus, it can
be noted that due to the requirements of qualitative assess-
ments, process-oriented assessments often require more
knowledge and training to administer.

Certain factors can affect the feasibility of using these
assessments, especially in field-based environments such as
preschools. Different settings, time, staffing expertise, training,
space and equipment requirements have all been reported as
limitations (Cools, De Martelaer, Samaey, & Andries, 2009).
Feasibility can be defined according to eight areas of focus:
acceptability, demand, implementation, practicality,
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adaptation, integration, expansion, and limited-efficacy testing
(Bowen et al., 2009). Similar feasibility models have been used
in other studies looking at FMS (Lander, Morgan, Salmon, &
Barnett, 2016) and child development (Roux et al., 2012;
Vivanti et al., 2014). Areas specific to the use of FMS assess-
ments in a preschool setting include: acceptability (examining
how staff/children react to the assessment); demand (consid-
ering the actual/predicted use of the assessment); implemen-
tation (how well the assessment can be implemented);
practicality (consideration of resources needed for the assess-
ment); and integration (how can the assessment fit in within
already existing pre-school structures). Overall, this review
aims to provide pre-school educators and others who work
with children in this age group with a resource to make an
informed decision when choosing an FMS assessment on the
basis of feasibility.

Methods

This systematic review is in line with preferred reporting
guidelines for systematic reviews (Moher, Liberati, Tetzlaff,
Altman, & Group, 2009) and was registered with PROSPERO
(accepted on the 20th of June 2016, ID: CRD42017058991).

Eligibility criteria

The inclusion criteria were as follows (i) study includes admin-
istration/development of an FMS assessment, defined as:
including more than one FMS or classified in commonly
described groups such as object control and locomotor skills,
with or without fine motor subsets; (ii) feasibility was explicitly
documented and/or there was sufficient detail to extract data
on feasibility, concerning acceptability, demand, implementa-
tion, practicality or integration (Bowen et al., 2009; Lander et al.,
2016); (iii) the assessment was administered on, or developed
for, children aged three to six years; (iv) the assessment was
administered on, or developed for, typically developing chil-
dren or if administered on atypical children there was a control
or reference group of typically developing children; and (v) the
study was a full text peer reviewed English language study. The
feasibility concepts were based upon the focus areas as
reported by Bowen et al. (2009), see Table 1 for details.

Information sources and search

The databases MEDLINE, Scopus, ERIC and SportDiscus were
searched from inception to 10 March 2017. The search terms
were grouped in reference to “pre-school children” including,
“child”, “pre-school”, “preschool”, “kindergarten”, “kindy”, “pri-
mary school”, and “elementary school”; and “fundamental
movement skills” including, variations of “fundamental motor
skills”, “gross motor skills”, “basic motor skills”, and “motor
competence”. The search term “feasibility” was not included
in the search due to it generating excessive unrelated results.
The only limit applied was English language. The full search
strategy can be requested from the corresponding author.

Study selection

The electronic database searching was conducted by one
author (BK). Two independent researchers each screened for
title and abstracts and then full text eligibility. Discrepancies
were resolved via consensus agreement. Following the inclu-
sion of full-text studies, reference lists of the included studies
and excluded systematic reviews were pearled to ensure all
relevant studies were included. Seven experts in this field of
research (representing Australia, Belgium, Netherlands,
Norway and United States of America) were contacted to
determine if any other studies meet the inclusion criteria. All
of the experts replied resulting in the addition of one study
(Hoeboer, Krijger, Savelsbergh, & de Vries, 2017).

Data extraction

Data were extracted independently by one author (BK) and
reviewed by another author (VB), and discrepancies were
resolved by a third author. From each study, descriptive data
for the FMS assessments were extracted; including the assess-
ment name, location/setting and description. Any reported
feasibility data were also extracted based upon the feasibility
areas of focus, as explained above.

Data analysis and synthesis

Due to the heterogeneity of the studies and the FMS assess-
ments, descriptive narrative analysis was used. The feasibility
data were coded to allow comparison of overall feasibility
between different assessments. The coding of the feasibility con-
cepts were numerical scores, with one, two and three represent-
ing ratings of “poor”, “average” and “good” respectively. Table 2
presents the scoring for each aspect of feasibility with the asso-
ciated rationale for this rating structure. A degree of interpreta-
tion was required due to inconsistent reporting across studies; as
such the coding is based on the average of all reported feasibility
for each concept. Some feasibility concepts for specific FMS

Table 1. Description of feasibility focus areas and concepts.

Feasibility focus
area

Description (sourced from
(Bowen et al., 2009))

Resultant feasibility
concepts relating to

fundamental movement
skill assessments

Acceptability How the intended recipients
react to the intervention/
assessment.

Satisfaction
Appropriateness

Demand Estimated use or actually use
of selected intervention/
assessment.

Actual use
Interest/need

Implementation The extent, likelihood, and
manner in which an
intervention can be fully
implemented as planned.

Qualifications
Training
Execution
Scoring

Practicality How an intervention/
assessment can be delivered
when resources, time and/or
commitment are restrained
in some way.

Cost
Equipment
Space
Number of items
Type of assessment
Time

Integration The level of system change
needed or not needed to
integrate a new program or
process.

Sustainability
Engagement
Burden
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assessments were not reported in any of the included studies and
as such these missing data were sourced via other channels
(contact with the author or assessment developer or assessment
manuals/development papers) to allow completeness of results.

Results

Study selection

The search yielded 4463 studies with 3682 remaining after
removal of duplicates, and one additional study sourced from
contact with experts. A total of 330 full text articles were con-
sidered but a quarter (n = 86, 26.1%) were excluded as they
presented no feasibility data. Sixty five studies met the inclusion
criteria and hence were included in this review (Figure 1). The
research team acknowledge that some of the excluded studies
contained FMS assessments that may also be appropriate for this
age range but didn’t meet our specific inclusion criteria for the
review. As such a table of assessments that were excluded from
this review but are appropriate for this age range has been
constructed, see supplementary table for details.

Study characteristics

Of the 65 studies included, the majority were from Europe (25
studies) followed by United States of America (16 studies),
Australia (8 studies) and Asia (7 studies) with the rest coming
from United Kingdom (5 studies), Canada (2 studies), South
America (1 study) and Africa (1 study). Six studies were rando-
mised control trials, 12 were non-randomised studies (non-rando-
mised control trials, cohort studies, case-control studies and cross-
sectional studies), 22 were quantitative descriptive studies (includ-
ing case series/report and incidence/prevalence studies) and 25
were mixed method studies (including sequential exploratory/
explanatory design and embedded design).

Thirteen uniquely recognised FMS assessments were identi-
fied across the 65 studies. The most frequently used were the
Test of Gross Motor Development 2nd edition (TGMD-2) (Ulrich,
2000), in 18 studies, and the Movement Assessment Battery for
Children (MABC) (Henderson, Sugden, & Barnett, 2007), in 14
studies. The FMS assessments were most commonly conducted
at a pre-school site (49 studies), not specifying indoor or out-
door requirements. Assessments in six studies specifically sta-
ted in their instructions that an indoor facility was required
(Atkinson et al., 2005; Bardid et al., 2016; Kambas &
Venetsanou, 2014, 2016; Tortella, Haga, Loras, Sigmundsson, &
Fumagalli, 2016; Zachopoulou, Tsapakidou, & Derri, 2004), often
a separate room, and assessments in five studies specifically
required a gymnasium (Hoeboer et al., 2017; Iivonen et al., 2013,
2016; Logan, Scrabis-Fletcher, Modlesky, & Getchell, 2011;
Rokicka-Hebel, 2013). Full descriptive details of included studies
can be provided upon request.

Feasibility outcomes

Twelve studies did not use a recognised test battery, choosing
to use their own mix of skills to assess FMS (Benefice, Fouere,
& Malina, 1999; de Barros, Fragoso, de Oliveira, Cabral Filho, &
de Castro, 2003; Fisher et al., 2005; Goshi, Demura, Kasuga,
Sato, & Minami, 1999, 2000; Kelly, Dagger, & Walkley, 1989;
Kirby & Holborn, 1986; Krombholz, 2006; Lam et al., 2003;
Morris, Williams, Atwater, & Wilmore, 1982; Rokicka-Hebel,
2013; Tortella et al., 2016). As it was unclear what these groups
of skills included or if they were reproducible, they were not
included in further analysis regarding feasibility. The following
descriptions highlight the key feasibility concepts of each
identified FMS assessment.

The TGMD-2 is a process-oriented assessment with 12 items
all assessing FMS. Eighteen studies utilised the TGMD-2 with
three studies reporting only on the type of assessment

Table 2. Detailed description of rating of feasibility concepts.

Feasibility concept Poor (1) Average (2) Good (3) Rationale for rating structure

Administration
time

More than 20 minutes 10–20 minutes Less than 10 minutes Based upon data within the included assessments

Equipment Equipment that Australian pre-
schools were unlikely to already
possess or a test kit incurring
purchase costs.

Equipment that could
be exchanged for
more easily
accessible equipment

Equipment likely to be
present in most
Australian pre-
schools and homes

Based on the most specialised item of equipment
within the assessment with reference to the
standard equipment available in Australian pre-
schools (Unpublished data).

Space More than 10 meters, requiring an
outdoor space, gym or large
open classroom

6–10 meters, a standard
room

Less than 6 meters, a
corner of a room

Based upon known commonly available pre-school
spaces (Unpublished data).

Assessment type Process only Process and product Product only Based on i) the challenge of process-oriented
assessments being reliable in terms of interrater
reliability and therefore requiring more training
(Barnett, Minto, Lander, & Hardy, 2014) and ii)
assessments combining both types tending to
focus more on product-oriented assessment
(Folio & Fewell, 1983; Mardell-Czudnowski &
Goldenberg, 2000)

Items More than 12 items 6–12 items Less than 6 items Based on noticeable trends in the number of
individual skills within included assessments in
the review

Training More than one and a half days Half a day to one and a
half days

Less than half a day Based on the assumption that a day of training is
eight hours long (i.e., a standard work day)

Qualifications
required

Requires higher than pre-school
staff qualifications

Requiring pre-school
teacher level
qualifications

Able to be delivered by
any qualified pre-
school staff or not
specified

Based on assumption that early childhood worker
is the lowest pre-school qualification.
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(Belanger et al., 2016; Hardy, King, Kelly, Farrell, & Howlett,
2010; Logan, Robinson, & Getchell, 2011). No studies reported
the equipment requirements. The time to administer was
reported in 10 studies (Bardid et al., 2013; Donath, Faude,
Hagmann, Roth, & Zahner, 2015; Foulkes et al., 2015;
Foweather et al., 2015; Goodway, Crowe, & Ward, 2003;
Goodway, Robinson, & Crowe, 2010; Gursel, 2014; Martin,
Rudisill, & Hastie, 2009; Morano, Colella, & Caroli, 2011;
Woodard & Yun, 2001) and varied widely depending on if
the assessment was videotaped, or scored live in the field.
Training time, as reported in five studies (Barnett, Hinkley,
Okely, Hesketh, & Salmon, 2012; Barnett, Hinkley, Okely, &
Salmon, 2013; Chow & Chan, 2011; Chow & Louie, 2013; Zask
et al., 2012), varied from 6 to 12 hours of training. Only two
studies reported the space required (both 50ft) (Chow & Chan,
2011; Chow & Louie, 2013), and no study reported any quali-
fication requirements for assessors.

The MABC is a product-oriented assessment and was
used in 14 studies. It contains eight items, five of which
assess FMS. The MABC and the MABC-2 have been grouped
together as the assessments contain the same eight items.
Four of the studies reported that a specific test kit was
required (Atkinson et al., 2002, 2005; Livesey, Coleman, &
Piek, 2007; Psotta & Brom, 2016). Nine studies reported the
time for administration (Asonitou, Koutsouki, Kourtessis, &
Charitou, 2012; Coleman, Piek, & Livesey, 2001; Cools, De
Martelaer, Vandaele, Samaey, & Andries, 2010; Giagazoglou
et al., 2011; JelovČAn & Zurc, 2016; King-Dowling,
Rodriguez, Missiuna, & Cairney, 2016; Piek et al., 2013; Van
Waelvelde, Peersman, Lenoir, & Engelsman, 2007; Van
Waelvelde, Peersman, Lenoir, Smits Engelsman, &
Henderson, 2008), all of which fell within 20–40 minutes

per child time band. Only two of the fourteen studies
reported any training requirements; one reported one hour
(Logan, Scrabis-Fletcher, et al., 2011) and one reported
eight hours (King-Dowling et al., 2016). No study reported
on the space requirements or need for qualifications.

The Motor-Proficiency-Test for children between 4 and
6 years (MOT 4–6) (Zimmer & Volkamer, 1987) is a product-
oriented assessment containing one practice item and 17 test
items, 14 of which assess FMS. Four studies utilised the MOT
4–6, two of these studies provided a description of the assess-
ment and equipment (rope, balls, hoop, boxes) (Bardid et al.,
2016; Zachopoulou et al., 2004). The other two studies pro-
vided information regarding the administration time, both
reporting 15–20 minutes per child (Cools et al., 2010;
Kambas et al., 2012). One study reported training require-
ments to be half a day (Bardid et al., 2016). No study reported
on the space requirements or need for any qualifications to
administer.

The Peabody Developmental Motor Scale 2nd edition
(PDMS-2) (Folio & Fewell, 1983) is a process and product-
oriented assessment consisting of six subsets: four assessing
FMS (containing 143 items) and two assessing fine motor
skills. Five studies reported on the PDMS-2 with the equip-
ment requirements not listed in any of the studies. One study
only reported the type of assessment (Wang, 2004), the four
remaining studies reported on administration time which var-
ied from 20 to 25 minutes when only administering the motor
subset (Bellows, Davies, Anderson, & Kennedy, 2013) and up to
one and a half hours for the entire assessment per child
(Kolobe, Bulanda, & Susman, 2004; Saraiva, Rodrigues,
Cordovil, & Barreiros, 2013a, 2013b). No study reported on
training, space or qualification requirements.

Records identified through 
database searching

(n = 4463)

Additional records identified 
through other sources

(n =1 )

Records after duplicates removed
(n =3682)

Records screened
(n =3682 )

Records excluded
(n =3352 )

Full-text articles 
assessed for eligibility

(n =330 )

Studies included in 
qualitative synthesis

(n = 65 )

Full-text articles excluded, 
(n=265)

Wrong age range (n=81)
Wrong publication type (n=35)

Doesn’t fit FMS/tool criteria (n=63)
Doesn’t report feasibility (n=86)

Figure 1. PRISMA flowchart of study selection process.
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The APM Inventory (APM) (Numminen, 1995) is a pro-
duct-oriented assessment that includes eight or more items
all assessing FMS. An adapted version of the APM was used
in three studies, all conducted by the same main author
(Iivonen). Only one study reported on the equipment
requirements for the assessment (Iivonen, Saakslahti, &
Nissinen, 2011). Two studies reported on the administration
time being 20 minutes for a group of three children with
two researchers administering the assessment (one demon-
strating and the other scoring). Space requirements were
reported in two studies as 2–3 meters (Iivonen et al., 2013,
2016). No study reported training or qualification
requirements.

The Democritos Movement Screening Tool for pre-school
children (DEMOST-PRE) (Kambas & Venetsanou, 2014) is a
product-oriented assessment consisting of nine items, seven
of which assess FMS. Two studies reported on the DEMOST-
PRE, with both reporting easy access equipment and admin-
istration time of approximately 15 minutes per child (Kambas
& Venetsanou, 2014, 2016). No study reported on training or
space requirements. Both studies reported the intended
administrator to be pre-school staff.

The CHAMPS Motor Skill Protocol (CMSP) (Williams et al.,
2009) is a process-oriented assessment containing 12 items –
all assessing FMS. Two studies reported on the CMSP (Williams
et al., 2008, 2009), both reporting easy access to equipment
and administration time to be approximately 40 minutes per
child with two administrators. One of these studies reported
that around 51 hours of training was required (Williams et al.,
2009). Both studies reported that the assessment should be
conducted in a gym or long hallway. A background in motor
development was reported as preferable but no formal quali-
fication was reported.

The Developmental Indicators for the Assessment of
Learning-3 (DIAL-3) (Mardell-Czudnowski & Goldenberg,
2000) is a process and product oriented assessment with
seven items; two of which assess FMS (catching and jump/
hop/skip sequence). Two studies used either the DIAL (or the
updated version, the DIAL-3) both reporting the need for a
specific test kit and administration time to be 20–30 minutes
per child (Cook & Broadhead, 1984; Mardell-Czudnowski &
Goldenberg, 2000). No official training was required as the
test kit supplied instructions for administration. Only one
study reported on the required space of 6ft (Mardell-
Czudnowski & Goldenberg, 2000). No study reported qualifica-
tion requirements.

The Body Coordination Test for Children or
Körperkoordination-Test für Kinder (KTK) (Schilling & Kiphard,
1974) is a product-oriented assessment containing four items
which all assess motor coordination. Two studies administered
the KTK, reporting the need for specialised equipment (Bardid
et al., 2016) and administration time of approximately 25 min-
utes per child (Hoeboer et al., 2017). One study reported that a
half-day training session was required (Bardid et al., 2016). No
information was provided on the space requirements and
none reported any qualification requirements.

The Charlop-Atwell scale of motor coordination (Charlop-
Atwell) assessment (Charlop & Atwell, 1980) is a process
oriented assessment containing six items all assessing FMS,

with easily accessible equipment. Only one study reported on
this assessment reporting the administration time to be
15 minutes per child (Charlop & Atwell, 1980). This study did
not report on the training requirements but did report the
need for 12ft of clear space. There were no reported qualifica-
tion requirements.

The Motor Performance Checklist (MPC) (Gwynne & Blick,
2004) was reported in one study which provided very little
detail regarding the description of the assessment. As such,
the type of assessment and number of items are unknown
(Gwynne & Blick, 2004). A specific MPC kit is required and the
administration time is seven minutes per child. The study
reported the training required as a 2-hour session completed
annually. This study did not report on the space or any qua-
lification requirements for the assessment.

The Pre-schooler Gross Motor Quality scale (PGMQ) (Sun,
Zhu, Shih, Lin, & Wu, 2010) is a process-oriented assessment
with 17 items all assessing FMS. Only one study used the
PGMQ providing details on the equipment, easy access, and
the training required −12 hours (Sun, Sun, Zhu, Huang, &
Hsieh, 2011). This study did not report on the space or quali-
fication requirements.

The Athletic Skills Track (AST) (Hoeboer et al., 2017) is a
product-oriented assessment consisting of an obstacle course
containing five FMS. One study reported that the AST requires
equipment that is easily accessible or transferable (Hoeboer
et al., 2017). Administration takes a couple of minutes per
child. This study did not report on training requirements,
however reported space requirements to be 16 × 6 meters.
This study indicates that the intended administrators are
school/pre-school staff.

Summary of feasibility outcome

A summary of the key feasibility concepts are displayed in
Table 3, with higher and lower scores indicating assessments
are rated as more or less feasible respectively. Feasibility data
which was not sourced directly from the articles (as per the
methods section) is labelled in Table 3.

Overall, there was a large variance in scores from 9 to 18
out of a possible total 21 points. The widely used TGMD-2
scored the lowest in terms of feasibility and the highest scores
went to the DEMOST PRE and the AST. The DEMOST-PRE
achieved 18/21, scoring “good” in four of the seven feasibility
concepts. The AST also achieved 18/21 with “good” scores in
five of the seven concepts; however a poor score was also
recorded in one concept (space).

Administration time and space requirements were gener-
ally scored the poorest. Eight of the 13 assessments had a
“poor” score for administration time with only one assessment
having a “good” score. The space required was scored as
“poor” in six of the assessments with two scoring it as
“good”. Alternately, the concepts of qualification, training
and assessment type were the most common concepts
obtaining a “good” score. The qualification concept was
scored as “good” on 12 of the 13 assessments with training
and assessment type both scored as “good” on six
assessments.

JOURNAL OF SPORTS SCIENCES 5



Discussion

Summary of main results

The aim of this review was to investigate the feasibility of FMS
assessments for pre-school aged children. Sixty-five studies
were included in this review reporting on 13 unique FMS
assessments. The AST and the DEMOST-PRE were considered
the most feasible assessments.

The AST and the DEMOST-PRE were amongst the most
newly developed assessments (2017 and 2014 respectively).
The newness coupled with high feasibility may reflect a pre-
ference for “easier” to use tools and a growing demand for use
in non-clinical settings. This is reflected in the literature, as
effort is being made in schools so that teachers are able to
assess children’s FMS instead of clinicians and researchers
(Hoeboer et al., 2017; Kambas & Venetsanou, 2014; Lam
et al., 2003). The assessments scoring the poorest for feasibility
factors included the TGMD-2, PDMS2, CMSP and the PGMQ.
The TGMD-2 and PDMS2 only scored well in a single concept
(qualification requirements) with both scoring poorly in three
of the seven concepts. The TGMD-2 and the PDMS2 are both
relatively old assessments (albeit the TGMD has an updated
version (Ulrich, 2013)) which require comprehensive training
before administration; factors which may explain their low
feasibility score in this review.

Some assessments appeared in a large proportion of stu-
dies (TGMD-2 in 18 studies and MABC in 14 studies) whereas
some appear in only one or two papers (AST and DEMOST-
PRE). This uneven spread of research is highlighted when the
identified assessments in this review are compared with the
assessments in a review conducted by Cools et al. (2009), in
which seven unique motor assessments were identified for use
in this age group. Five of these assessments were identified
within this review (MABC, PDMS, KTK, TGMD-2, MOT 4–6),
appearing frequently in the included studies. The additional
eight FMS assessments found in this review appear to be
infrequently used and/or newly developed. This suggests
that although there seems to be a large range of assessments

to choose from, only a select few are commonly being used
and investigated. In addition, studies utilising the most fre-
quently used assessments (the TGMD-2 and MABC) scored
poorly. This suggests that the assessments being most fre-
quently used and researched may not be the most feasible
choice in the context of pre-school settings and pre-school
staff.

There was an unexpected lack of feasibility reporting, par-
ticularly concerning the inclusion of any quantifiable informa-
tion. This is highlighted by a quarter of the studies (n = 86)
being excluded due to lack of feasibility data. It was surprising
to find this lack of information even in development papers.
Studies mentioned the feasibility concepts but rarely quanti-
fied them, meaning the quality of reporting on these concepts
was overall very low.

Studies which did report on feasibility aspects, varied in
how, if at all, they quantified feasibility elements of the assess-
ment such as training, and space requirements. Often the
training (when quantified) was not justified. This meant it
was unclear if the training was in terms of training require-
ments for the particular study or requirements for the assess-
ment generally. Space was often reported as “adequate floor
space” or “a long hallway” not allowing a numeric comparison.
The reporting of administration time was also an issue, multi-
ple studies reported time for a group of children, time with
two administrators or time when the assessment was video-
taped and scored later. These variations meant a level of
interpretation was required to make the results comparable.

Strengths and limitations of this study

This novel review provides useful information to those want-
ing to administer an FMS assessment in a pre-school setting.
The review’s strengths include a strong repeatable methodol-
ogy containing a clear search strategy and sensitive inclusion
and exclusion criteria. A limitation was the exclusion of studies
not in English. This study used two independent reviewers to
perform the inclusion/exclusion of articles at all stages and

Table 3. Summary table of feasibility concepts.

Administration time Equipment Space Assessment type Items Training Qualification Total (/21) Mean

AST 3 2 1 3 3 3a 3 18 2.6
DEMOST-PRE 2 3 2b 3 2 3b 3 18 2.6
Charlop-Atwell 2 3 3 1 3 ? 3 15 2.5*
APM 2 2 3 3 1c 2c 3 16 2.3
MPC 2 1 ? ? ? 3 3 9 2.3*
KTK 1 1 1a 3 3 3 3 15 2.1
MOT 4–6 1b 3 1b 3 1 3 3 15 2.1
MABC 1 1 2d 3 2 2 3 14 2.0
DIAL-3 1 1 3 2 2 3 1 13 1.9
TGMD-2 (filmed) 2 2e 1 1 2 2 3 13 1.9
CMSP 1 3 1 1 2 1 3 12 1.7
PDMS2 1 1f 2f 2 1 2f 3 12 1.7
PGMQ 1g 3 2 1 1 1 3 12 1.7
TGMD-2 1 2e 1 1 2 2 3 12 1.7

1 = poor, 2 = average, 3 = good, ? = information couldn’t be located, *= denominator adjusted according to missing data, a = sourced from author Joris Hoeboer,
b = sourced from author Fotini Venetsanou, c = sourced from developer Arto Laukkanen, d = sourced from MABC manual (Henderson et al., 2007), e = sourced
from TGMD-2 manual (Ulrich, 2000), f = sourced from PDMS2 manual (Folio & Fewell, 1983), g = sourced from author Shih-Heng Sun, APM = APM inventory,
AST = Athletic Skills Track, CMSP = CHAMPS Motor Skill Protocol, DEMOST-PRE = Democritos Movement Screening Tool for preschool children, DIAL-
3 = Developmental Indicators for the Assessment of Learning-3, KTK = Body Coordination Test for Children, MABC = Movement Assessment Battery for
Children, MOT 4–6 = Motor-Proficiency-Test for children between 4–6 years, MPC = Motor Performance Checklist, PDMS2 = Peabody Developmental Motor Scale
2nd edition PGMQ = Pre-schooler Gross Motor Quality scale,TGMD-2 = Test of Gross Motor Development 2nd edition. Sourced information is italicised and
underlined.
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critical appraisal and data extraction was also checked by a
second reviewer. Extracted data were coded according to a
criteria constructed by the research team and as such is an
interpretation of rating feasibility. Although four databases
were searched there is a possibility that applicable studies
could have been overlooked. This potential limitation was
minimised by contacting the experts, which resulted in the
inclusion of an additional study (Hoeboer et al., 2017).

Although this review presents a numerical summary of
feasibility across different assessments, it is not that simple
to encompass all aspects of the assessments in this manner.
This systematic review lacks the ability to account for other
components of the assessments including the language and
access. In addition, this review fails to capture the extra ele-
ments of some assessments including the administration for-
mat (e.g., the DEMOST-PRE is delivered as a fairy-tale) and
additional features (e.g., CMSP has an environmental distrac-
tion rating). Consideration of the psychometric properties of
the FMS assessments (i.e., reliability and validity) is also not
covered by this review, which is similarly important (Portney &
Watkins, 2009). Finally, as the psychometric properties weren’t
considered and this study rates assessments with less items as
being more feasible it is possible that the assessments rated as
being most feasible may not provide the richest detail with
regards to FMS.

Implications and recommendations

To the knowledge of the research team, this is the first sys-
tematic review to attempt to evaluate the feasibility of pre-
school appropriate FMS assessments. Firstly, for pre-school
staff intending to administer FMS assessment in the pre-
school setting, the results of this review can act as a guide
for tool selection. The findings will allow pre-school staff to
choose an assessment that fits to their restrictions, e.g., small
space, only a few minutes, only pre-school standard equip-
ment available. Secondly, although the TGMD-2 and the MABC
were used the most, they scored among the lowest in regards
to feasibility in this context. This implies that when choosing
an FMS assessment, pre-school staff should be wary of select-
ing assessments based on frequency of use. Finally, although
this review is systematic in its assessment of feasibility, it fails
to account for the reliability and validity of the assessments,
which should also be considered.

It is recommended that future research be mindful to
quantifiably report on the feasibility of FMS assessment within
administration or development studies. This will assist
researchers, clinicians and field-based staff when deciding
which assessment best suits their resources, capacities and
restrictions. However, with the aid of this review, comprehen-
sive guidelines could be created to guide health professionals
or pre-school/school staff members through choosing the
most feasible FMS assessment for their situation.
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