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ABSTRACT

Evidence suggests that children struggle to acquire age-appropriate fundamental movement skills
(FMS), despite their importance for facilitating physical activity. This has led to calls for routine
school-based screening of children’s FMS. However, there is limited research exploring schools’
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capacity to conduct such assessments. This study investigated what factors might affect the
adoption and implementation of FMS assessments in primary schools. School staff (n = 853)
completed an online questionnaire developed using the Capability, Opportunity, Motivation and
Behavior (COM-B) model. A majority reported that knowledge of pupils’ FMS ability would be
beneficial (65.3%), and 71.8% would assess FMS if support was provided. Barriers included:
Capability — few possessed knowledge of FMS (15%); Opportunity — teachers reported
30-60 minutes as acceptable for assessing a class, a substantially shorter period than current
assessments require; Motivation — 57.2% stated FMS assessments would increase workload stress.
Solutions to these issues are discussed using the COM-B theoretical framework.

Introduction

Fundamental Movement Skills (FMS) is a term used to
describe a group of motor behaviors which include
locomotor, object manipulation and stability skills -
for example, running, throwing and balancing-on-one-
leg respectively (Rudd et al., 2015). Despite a focus on
the development of FMS in the Early Years curriculum
in the United Kingdom (UK) (Department For
Education, 2014), formal screening and/or objective
assessment of FMS is not common practice in schools.
For example, in a child’s first year of formal schooling in
the UK, teachers only record a single judgment of
whether they feel a child’s 'moving and handling skills'
are ‘above’, ‘at’, or ‘below’ expectation as part of the
Early Years Foundation Stage Profile (EYFSP).
Notably, however, the EYFSP is not based on any stan-
dardized measurement of FMS.

Meanwhile, there are grounds to suggest that failing
to acquire FMS at the appropriate age may increase the
risk of a child experiencing long-term physical and
mental health problems (Barnett et al., 2016). FMS def-
icits are hypothesized to be causal in poor health because

they influence a child’s ability to participate in physical
activity (Burns et al., 2020; Jarvis et al., 2018; Logan et al.,
2015, 2018; Stodden et al., 2008), and low levels of
physical activity in childhood are associated with many
adverse physical and mental health problems (Ahn &
Fedewa, 2011; Timmons et al, 2012). Suggestion of
a direct impact on educational attainment provides
another mediating pathway through which FMS may
influence childhood development; a recent systematic
review (Macdonald et al., 2018) found evidence gener-
ally in favor of positive associations existing between
FMS and educational attainment in reading and mathe-
matics. Studies have also linked low levels of motor
ability with social and emotional problems including:
being withdrawn in social settings, having a poor self-
concept, higher psychological distress, and increased
anxiety levels (Brown & Cairney, 2020; Li et al., 2019a;
Rodriguez et al., 2019).

Studies have suggested that a large proportion of
children are unable to perform age-appropriate FMS
(Brian et al., 2018; Farmer et al., 2017; O’Brien et al.,
2016) and therefore specific and sensitive screening of
EMS proficiency in schools may be valuable in helping to
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identify children with FMS deficits, opening up the
possibility of providing additional targeted support. It
is known that early identification of motor skill pro-
blems is beneficial (Missiuna et al., 2003), thus primary
schools (or their international equivalent) would be an
ideal location for assessments to identify children strug-
gling with FMS development. We define Primary
schools as the formal school that children in the UK
attend between the ages of five and eleven years old.
Empowering schools to assess FMS proficiency is also
in line with current calls within the UK for schools to be
pro-active in increasing physical activity levels
(Department for Digital Culture Media & Sport, 2015;
Department For Education, 2019).

However, whilst the proposition of assessing FMS
in primary schools has a superficial appeal (e.g., help-
ing mitigate issues with current assessment routes),
there is no guarantee that assessing FMS in schools
would be effective or feasible. For example, there are
many assessment tools which market themselves as
measuring FMS in school-aged children, yet a recent
systematic review has shown that they are not suita-
ble for use in schools in their current form (Eddy
et al., 2020). Research has also shown that there are
a wide range of barriers to implementing new initia-
tives in a school setting (Daly-Smith et al., 2020).
One way of overcoming some of these barriers is
through systematic consultation with teachers on
the feasibility of school-based assessments. Previous
research has looked at teacher perceptions of specific
assessment tools after they have been trialed (Lander
et al., 2016) and one previous study used interviews
with a small sample size to understand teachers’
more general opinions on school-based assessments
of FMS (Van Rossum et al., 2019). However, to date,
no research has utilized evidence-based theoretical
behavioral science frameworks to understand tea-
chers’ current skills, and schools’” capacity to imple-
ment and benefit from such assessments. This
consideration is an essential first step in detailing
the ‘lie of the land” within schools, to intelligently
inform the process of identifying, designing, adapt-
ing, and then trialing school-based FMS assessments.

Previous research has highlighted the importance of
using behavior change models when embedding initia-
tives within schools (Daly-Smith et al, 2020). The
Capability, Opportunity, Motivation and Behavior
(COM-B) model of behavior change (Michie et al,
2011) is one theory that can be applied in this context.
The COM-B model suggests that behaviors occur as
a result of an individual’s capability, opportunity and
motivation to perform them. Capability can be either
psychological (e.g., knowledge) or physical (e.g., skills),
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opportunity can be social (e.g., societal influences) or
physical (e.g., environmental resources), and motivation
can be automatic (e.g., emotion) or reflective (e.g., inten-
tions and goals). The COM-B model proposes that
behavior change at an individual, organizational, and/
or population level has a greater likelihood of occurring
when these three facilitatory components are enhanced.
Thus, to understand how to encourage universal screen-
ing in schools (the behavior of interest), we first need to
understand the current capability (e.g., teachers’ ability
to demonstrate FMS), opportunity (e.g., time within the
curriculum to assess these skills) and motivation (e.g.,
belief about the benefits of FMS assessments) of teachers
to host such assessments. The COM-B model is under-
pinned by a complex behavior structure, the Theoretical
Domains Framework (TDF), which consolidated 33
behavior change theories into 14 key factors which can
influence behavior. The TDF factors all tie in with the
three COM-B components (Cane et al., 2012). Due to
this synthesis, utilizing the COM-B model is beneficial
because it allows understanding of a wide range of
multifaceted factors influencing behavior(s) through
using one model of behavior change, rather than apply-
ing multiple theories or being more selective of theories.
Additionally, Michie et al. (2011) have since matched
behavior change techniques (Behavior Change Wheel)
to the COM-B model and the TDF, which proposes
solutions to increase the likelihood of a behavior (e.g.,
implementing FMS assessments in schools) occurring,
such as training and incentivizing initiatives.

The COM-B model (Michie et al., 2011) and the TDF
(Cane et al, 2012) in combination with the Behavior
Change Wheel, provide a sound theoretical foundation
which can be applied to identifying what factors may
affect the adoption and implementation of universal
screening in schools in a more comprehensive way. It
also underpins these investigations with theoretical evi-
dence and advises on behavior change techniques that
can be used to overcome barriers that are subsequently
identified. The current study therefore used these mod-
els and frameworks to collect data from teachers and
other educators, in order to investigate what factors
might influence teachers’ capability, opportunity and
motivation to implement assessments of FMS in schools,
to help make inferences about barriers and facilitators of
universal screening in these settings.

Materials and methods
Participants and procedure

Teachers or staff who worked in a Primary school in
a role which directly supports the education of pupils
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(e.g., head teachers, teaching assistants) were invited to
take part in an online questionnaire. This population
was selected due to a lack of P.E. specialization within
primary schools in the UK (Ofsted, 2013), which means
it is likely that the responsibility could be placed upon
any member of teaching staff if schools were required to
universally screen FMS. The questionnaire, which had
29 items, was hosted by Qualtrics (www.qualtrics.com/
uk/), and was advertised on social media (e.g., teacher
groups and forums on Facebook and Twitter) as well as
through links with local schools. Participants were
entered into a prize draw that gave them a chance to
win one of three £20 “Amazon.co.uk” vouchers as an
incentive for taking part in this study. The questionnaire
took participants approximately ten minutes to com-
plete, and was available online between February and
July 2019. Ethical approval for this study was granted by
the University of Leeds School of Psychology Ethics
Committee (reference: PSC-591).

Measure - online questionnaire

Demographic information was collected about parti-
cipants’ gender, age, highest qualification, age groups
taught, job role, years of teaching experience, type of
school, country, and whether they had received train-
ing on FMS prior to completing the questionnaire.
Questions were based on previous research which
explored the feasibility of FMS assessments for use
in schools (Klingberg et al., 2018a) and were mapped
alongside all six sub-elements within the COM-B
model and categorized in relation to the Theoretical
Domains Framework (TDF) (Cane et al, 2012).
There was extensive discussion amongst authors on
the wording of the questions to ensure that they were
both easily comprehensible and theoretically driven.
Categorizations for the COM-B model and the TDF
were discussed and agreed upon amongst authors.
Disagreements amongst authors were resolved
through consultation with a behavior change
researcher who was not involved with the design of
the questionnaire. Multiple choice, scale and rank
questions were used to explore primary school tea-
chers’ opinion of their capability (e.g., ability to
demonstrate FMS to pupils), opportunity (e.g., senior
leadership team support for such initiatives) and
motivation (e.g., how beneficial they believe knowl-
edge of their pupils’ FMS levels would be for their
teaching) to assess FMS. For a full breakdown of
questions included in the questionnaire, and the
aspects of the COM-B model and TDF framework
they align with, see table 1.

Data analysis

Patterns observed in the descriptive statistics were
explored and multinomial logistic regression was used
to investigate whether there were any relationships
between demographic factors and responses to each
question. Gender, age, highest qualification, years of
teaching experience, job role, school type, and whether
respondents had received training on FMS were all
included in the regression models. For age, categories 5
and 6 (5665 years and 66+ years) were combined with
age category 4 (46-55 years) as only seventeen partici-
pants were over the age of 55 years. The country in
which respondents taught was not included in the
regression model as the number of responses from out-
side of the UK was too low to test differences of opinion
and make meaningful conclusions. Age groups taught
were not included in the analysis as respondents often
selected more than one age group. The significance level
was set at p < .001 to account for multiple testing. All
analyses were conducted using Statistical Package for the
Social Sciences (SPSS) version 24.

Results

The questionnaire was online for 133 days. A total of
1074 people opened and began filling in the question-
naire; 221 people did not complete the questionnaire
and their responses were therefore excluded.

Participants

A total of 853 primary school staff fully completed the
survey and had their data analyzed. Participant demo-
graphics are given in table 2. Participants reported work-
ing across 32 different countries, including the UK
(n= 746, 87.7%), India (n= 10, 1.2%), the USA (n = 7,
0.8%) as well as Australia, Germany, Ireland and Malta
which all had five responses (0.6%). The remaining
responses spanned six continents: Africa (7 responses
from 5 countries), Asia (20 responses from 15 coun-
tries), Europe (9 responses from 7 countries), North
America (3 responses from 2 countries), Oceania (3
responses from 2 countries) and South America (1
response from Mexico). The mean time spent in
a teaching role was 8.57 vyears (SD = 7.71,
range = 2 months - 45 years 3 months). The most
common responses when job role was selected as
‘other’ were: deputy headteacher (n= 19, 2.2%), trainee
teacher (n= 8, 0.9%), head of year/phase (n= 8, 0.9%),
higher level teaching assistant (HLTA; n= 7, 0.8%).
When ‘other’ was selected for type of school, the most
common responses were: special educational needs
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Table 1. Questionnaire items in relation to the Capability, Opportunity, Motivation and Behavior (COM-B) model of behavior change
(Michie et al., 2011) and the Theoretical Domains Framework (TDF; Cane et al., 2012).

Construct Measured

Variable

Questionnaire item

Component of
COM-B model

Component

Reponses of TDF

Perceived knowledge

Actual knowledge

Knowledge of relationship
between FMS and
outcomes

Confidence Demonstrating

Confidence Assessing

Assessment of FMS in
school

Support from senior
leadership

Access to additional
support staff resource

Access to equipment

Acceptable assessment
time

How knowledgeable do you think you are
about motor skills that are defined as
‘Fundamental Movement Skills'?

Which of the following motor skill do you
think comprise ‘Fundamental Movement
Skills'?

On a scale of 1-5, to what extent do you
think the development of fundamental
movement skills has an impact upon:

® Academic attainment?

® Participation in PA?

® Mental Health?

® Physical Health?

® Social Relationships?

On a scale of 1-5, how confident are you
that you could demonstrate the following
activities:

® Running between two markers for

15 seconds?

® Throwing beanbags into a target box

two meters away?

® Hopping between two markers one

meter apart?

® Holding a balance (e.g., standing on one

leg) whilst passing a beanbag around
your body?

On a scale of 1-5, how confident are you
that yourself and one other member of
staff could assess five children
simultaneously in the following activities:

® Running between two markers for

15 seconds?

® Throwing beanbags into a target box
two meters away?

® Hopping between two markers one
meter apart?

® Holding a balance (e.g., standing on one
leg) whilst passing a beanbag around
your body?

Do you/your school currently assess

fundamental movement skill proficiency?

Do you think the senior leadership team at
your school would be supportive if you
wanted to assess fundamental movement
skill proficiency in your class?

Would you be able to access support from
another member of staff (e.g., teaching
assistant) to help you deliver an
assessment of fundamental movement
skills to a whole class?

Does your school have the following

equipment:

25 beanbags?

Chalk?

A sports hall larger than 5 m x 5 m?
Outdoor space larger than 5 m x 5 m?
® Stop watch?

® Tape measure or meter ruler?

Over the course of a single school week,
once per academic year, how long do you
think is acceptable to spend assessing the
fundamental movement skills of:

® one child

® a whole class?

Yes, No, Unsure

Yes, No, Unsure

Per Child: < 10 minutes, 10-30 minutes,
30-60 minutes, 60-90 minutes, Up to

1)Not knowledgeable at all, 2), 3), 4), 5)
Extremely knowledgeable

Capability
(psychological)

Knowledge

Running, Handwriting, Hopping, Jumping,
Using cutlery, Balancing, Dressing
oneself, Throwing, Catching, Kicking,
Brushing teeth, Riding a bike, Swimming

1)Noimpactatall, 2)....3)....4)....5)Large Capability
impact (psychological)

Capability
(psychological)

Knowledge

Knowledge

1)Not confident at all, 2) ... 3)...4) ...
Extremely Confident

“

Capability
(physical)

Physical Skills

1)Not confident at all, 2) ... 3) ... 4) ...
Extremely Confident

N

Capability
(physical)

Physical skills

Environmental
context and
resources

Social
influences

Opportunity
(physical)

Definitely yes, Probably yes, Probably not,
Definitely not

Opportunity
(social)

Environmental
context and
resources

Definitely yes, Probably yes, Probably not,
Definitely not

Opportunity
(physical)

Environmental
context and
resources

Opportunity
(physical)

Environmental
context and
resources

Opportunity
(physical)

2 hours, 2-3 hours, 3 hours +

Per class: < 10 minutes, 10-30 minutes,

30-60 minutes, 60-90 minutes, Up to

2 hours, 2-3 hours, 3 hours +

(Continued)
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Table 1. (Continued).

Construct Measured

Component of Component
Variable Questionnaire item Reponses COM-B model of TDF
2 hour start of school year Do you think you have would be able to Definitely yes, Probably yes, Probably not, ~ Opportunity Environmental
assessment make time in the curriculum to spend two Definitely not (physical) context and
hours at the start of the school year resources
evaluating your class’ fundamental
movement skills?
Time in school day most ~ What time of the day would you be most  Physical Education (P.E.) lessons, Core Opportunity Environmental
suitable to assess FMS likely be able to find time to assess lessons (Math, English and Science), (physical) context and
fundamental movement skills? Other lessons (e.g., Languages and Art), resources
After school, Before school
Perceptions of ability to Do you think a school based assessment of ~ Yes, No, Maybe Motivation Optimism

identify children who
need support through
FMS assessment in
schools

Perceived benefit of
knowledge of pupils’
FMS for teaching

fundamental movement skills has the
ability to identify children who need
additional support?

1)Not beneficial at all, 2) ... 3)...4) ... 5)
Extremely beneficial

On a scale of 1-5, how beneficial to your
teaching would it be to have knowledge
about your pupils’ fundamental

(reflective)

Motivation
(reflective)

Beliefs about

movement skills?
consequences

Workload stress Do you think that assessing childhood
fundamental movement skills in school
would increase your workload stress?

On a scale of 1-5, if you had training and
support available, how likely would you
be to assess the fundamental movement
skills of the children in your class?

How likely would your decision regarding
whether to assess the fundamental
movement skills be influenced by the
opinions of other teachers in your school?

Likelihood of assessing
FMS

Peer influence

Definitely yes, Probably yes, Probably not,  Motivation Emotion
Definitely not (automatic)
1)Not likely at all, 2) ... .3) ... 4)....5) Motivation Intentions &
Extremely likely (reflective) beliefs
about
capabilities
1)Not likely at all, 2) ... .3) ... 4)....5) Motivation Professional/
Extremely likely (reflective) social role
and identity

NB: For confidence demonstrating and assessing FMS authors decided to include at least one of each type of FMS. The four example skills were included as they
are regularly assessed by popular assessment tools, including the MABC (Hendersen, Sugden & Barnett, 2007) and the BOT (Bruininks & Bruininks, 2005). Two
locomotor skills were included as both have very different difficulty levels. Hopping is a more advanced locomotor skill which requires greater strength, and
better vestibular and motor control. It is therefore likely to be more difficult for adults to demonstrate, particularly less fit adults, those that are overweight or

those with lower limb injuries or medical conditions such as osteoarthritis.

schools (n=9) and faith schools (n= 5). Only 128 pri-
mary school staft (15.1%) claimed to have received train-
ing on FMS, ranging from lectures within degrees to
programmes used within schools to knowledge dissemi-
nated from Physical Education (P.E.) leads in their
schools.

Capability

Frequencies for responses to capability questions are
reported in full in table 3.

Perceived knowledge

Perceived knowledge about FMS was relatively low, only
5.5% claimed to be either ‘very’ (n= 44, 5.1%) or ‘extre-
mely’ (n= 4, 0.4%) knowledgeable. A large proportion
(68%) did believe they had ‘some’ working knowledge of
FMS. A multinomial regression showed that the final
model was a better fit with demographic factors included
than the intercept only model (y2 (80) = 233.7, p< .001).
Only previous teacher training in FMS predicted

a positive response to perceived knowledge
(x2(4) = 145.83, p< .001) at the accepted significance
level (see table 4). Respondents who had received train-
ing on FMS were more likely to think that they had
greater knowledge of FMS than those who had not
received training. Using the response ‘not knowledge-
able at all’ as the reference category, teaching staff that
had received training were 29 times more likely to select

‘moderately =~ knowledgeable (OR = 29.26,
CI = 8.99-95.28), 117 times more likely to believe they
were  ‘very  knowledgeable (OR = 117.30,

CI = 31.08-442.70), and 182 times more likely to think
they were ‘extremely knowledgeable’ (OR = 182.43,
CI = 9.02-3691.61).

Actual knowledge

When asked to select from a list of motor skills only
those that are classified as FMS, 355 (42%) of the respon-
dents selected all the correct answers (running, jumping,
hopping, throwing, kicking, catching and balancing).
However, 227 of this subsample (63.9%) also selected



Table 2. The demographic characteristics of the school workers
that complete the online questionnaire.

Demographic Variable n %
Gender
Male 54 6.4
Female 788 929
Prefer not to say 6 0.7
Age
18-25 170 20
26-35 345 40.6
36-45 203 239
46-55 113 13.3
56-65 17 2
66+ 1 0.1
Highest Qualification
General Certificate of Secondary Education 7 0.8
Advanced Subsidiary Level 2 0.2
Advanced Level 26 3.1
Undergraduate degree 280 329
Masters Degree 89 104
Professional Degree (e.g., PGCE) 441 52.1
Doctoral Degree 2 0.2
Job Role
Teacher 701 823
Teacher Assistant 37 43
Headteacher 21 25
Special Educational Needs Coordinator 58 6.8
Other 83 9.7
Age Groups of Children Taught
4-5 years 204 239
5-6 years 221 255
6-7 years 217 254
7-8 years 262 30.8
8-9 years 269 31.6
9-10 years 224 26.3
10-11 years 216 254
Type of School Taught In
State 543 64.1
Private 66 7.8
Academy 212 25
Other 26 3.1
Training on FMS
Yes 128 15.1
No 719 84.4

at least one incorrect answer. The most commonly
selected incorrect answers were ‘activities of daily living’
including dressing oneself (43.5%), using cutlery
(41.2%) and brushing one’s teeth (34%). None of the
demographic factors were predictors for knowledge of
what skills comprise FMS (y2 (80) = 170.47, p=.04).

Knowledge of relationship between FMS and
outcomes

There was a fairly good understanding of the relationships
between FMS and childhood development, with 69.2% of
respondents (n= 589) agreeing that FMS had a moderate
or large impact on academic attainment, 66% (n= 562) on
social relationships and 79.1% (n= 671) on mental health.
Teaching staff perceptions of the impact of FMS on phy-
sical activity and physical health were greater still at 92%
(n = 782) and 87% (n = 743) respectively. Multinomial
regressions found that the final model with demographics

MEASUREMENT IN PHYSICAL EDUCATION AND EXERCISE SCIENCE . 241

Table 3. Responses to questions designed to measure the cap-
ability of teachers to assess fundamental movement skills in
a school setting.

Variable n %

Perceived knowledge of FMS

1 (Not knowledgeable at all) 225 266
2 322 38

3 254 30

4 43 5.1

5 (Extremely knowledgeable) 3 0.4
Knowledge of FMS

Running 615 722
Handwriting 317 372
Hopping 553 649
Jumping 626 735
Using cutlery 351 412
Balancing 736 864
Dressing oneself 371 435
Throwing 554 65

Catching 544  63.8
Kicking 489 574
Brushing teeth 290 34

Riding a bike 219 257
Swimming 214 251
All correct 356 48.1
All correct no incorrect 128 15

All answers on the list 1m 13

All incorrect 118 138
All incorrect no correct 1 0.1

Knowledge of relationship between FMS and outcomes
Academic Attainment

1 (No impact at all) 3 0.4
2 34 4

3 223 263
4 350 411
5 (Large impact) 239 281
Physical Activity

1 (No impact at all) 2 0.2
2 1 1.3
3 53 6.2
4 203 238
5 (Large impact) 579 683
Mental Health

1 (No impact at all) 2 0.2
2 31 3.6
3 141 16.5
4 371 435
5 (Large impact) 301 356
Physical Health

1 (No impact at all) 2 0.2
2 23 2.7
3 79 9.3
4 281 33
5 (Large impact) 462 542
Social Relationships

1 (No impact at all) 8 0.9
2 57 6.7
3 220 25.8
4 385 452
5 (Large impact) 177 208

Confidence Demonstrating
Running between two markers

1 (not confident at all) 1 0.1

2 12 14
3 62 7.3

4 152 17.8
5 (extremely confident) 621 729
Throwing beanbags to a target

1 (not confident at all) 2 0.2
2 12 1.4
3 121 14.2
4 242 284

(Continued)
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Table 3. (Continued).

Variable n %
5 (extremely confident) 472 554
Hopping between two markers

1 (not confident at all) 5 0.6
2 21 25
3 94 1
4 194 2238
5 (extremely confident) 531 623
Holding a balance whilst passing a beanbag

1 (not confident at all) 4 0.5
2 37 43
3 132 155
4 227  26.6
5 (extremely confident) 446 523

Confidence assessing
Running between two markers

1 (not confident at all) 1 0.1

2 28 33

3 176 20.7
4 278 326
5 (extremely confident) 363 426
Throwing beanbags to a target

1 (not confident at all) 1 0.1

2 25 29
3 133 156
4 300 35.2
5 (extremely confident) 388 455

Table 4. Likelihood Ratio Tests for teachers’ perceived knowl-
edge of fundamental movement skills.

Effect X2 df p
Intercept .00 0

Teaching Experience (years) 134 4 .99
Type of School 15.41 12 22
Training 145.83 4 <.001
Sex 18.10 8 .02
Highest Qualification 2145 24 61
Age Group 6.45 12 .89
Job Role 13.07 16 67

NB: Accepted level of significance was p < .001

included was not a better predictor of responses to the
impact of FMS on physical activity (y2 (80) = 72.33,
p=.87), mental health (y2 (80) = 78.55, p=.53) or physical
health (32 (80) = 68.43, p= .82). Analyses found that the
final model was a better predictor of responses to the
importance of FMS for academic attainment (2
(80) = 131.22, p< .001), and social relationships (2
(80) = 164.29, p< .001), however, none of the demographic
variables alone significantly predicted responses for aca-
demic attainment (see table 5). For social relationships, age
group predicted responses (see table 6), in which age
groups one (18-25 years) were seven times more likely to
state that FMS had a ‘moderate impact’ on social

Table 5. Likelihood Ratio Tests for the perceived impact of
fundamental movement skills on academic attainment.

Effect X2 df p
Intercept .00 0

Teaching Experience (years) 8.12 4 .09
Type of School 15.90 12 .20
Training 3.44 4 49
Sex 13.87 8 .09
Highest Qualification 20.44 24 .67
Age Group 17.71 12 13
Job Role 15.05 16 .52

NB: Accepted level of significance was p < .001

relationships than a ‘very large impact’” when compared
to all other age groups (OR = 7.07, CI = 2.67-18.75).

Confidence demonstrating

When asked to rate their ability to demonstrate FMS on
a scale between one and five (with one indicating ‘not
confident at all’ and five indicating ‘extremely confi-
dent’), 92.1% (n = 786) were confident (selecting
responses four or five) that they could run between
two markers for 15 seconds. Confidence was also high
for throwing into a target box (n= 717, 84.1%), hopping
between two markers (n= 732, 85.8%), and holding
balance (n = 679, 79.6%). Demographic factors did not
play a significant role in responses to confidence demon-
strating ‘running’ (y2(80) = 81.54, p= .43), ‘throwing’
(x2(80) = 80.02, p=.49), ‘hopping’ (x2(80) =79.1, p=.51)
or ‘balance’ (y2(80) = 36.44, p= 1.00).

Confidence assessing

When asked about confidence in assessing small-groups
(of five) children simultaneously for the activities
described above, confidence rates remained positive,
with 75.8% (n= 647) responding with four or five on
the scale for ‘running’, 81.2% (n= 693) for ‘throwing’,
77.5% (n= 661) for ‘hopping’ and 75.3% (n= 642) for
‘balancing’. Demographic factors did not play
a significant role in responses to confidence assessing
five children at once for ‘running’ (y2(80) = 49.49,
p= .43), ‘throwing’ (y2(80) = 91.55, p= .18), ‘hopping’

Table 6. Likelihood ratio tests for the perceived impact of funda-
mental movement skills on social relationships.

Effect X2 df p

Intercept .00 0

Teaching Experience (years) 6.52 4 16
Type of School 24.44 12 .02
Training 2.31 4 .68
Sex 8.31 8 40
Highest Qualification 27.84 24 .27
Age Group 31.99 12 .001
Job Role 31.33 16 .01

NB: Accepted level of significance was p < .001



Table 7. Responses to questions designed to understand the
opportunity for teachers to assess fundamental movement skills
in a school setting.

Variable n %
Assessment of FMS in school
Yes 128 15
No 403 473
Unsure 317 37.2
Support from senior leadership
Definitely yes 212 249
Probably yes 524 61.5
Probably not 109 12.8
Definitely not 3 0.4
Access to additional support staff resource
Definitely yes 276 324
Probably yes 387 454
Probably not 149 17.5
Definitely not 36 4.2

Access to equipment
25 beanbags

Yes 696 81.7
No 77 9
Unsure 75 08.8
Chalk
Yes 774 90.8
No 35 4.1
Unsure 38 45
Sports hall larger than 5 X 5 meters
Yes 741 87
No 69 8.1
Unsure 37 43
Outdoor space larger than 5 x 5 meters
Yes 832 97.9
No 1" 13
Unsure 5 0.6
Stopwatch
Yes 789 923
No 25 29
Unsure 37 43
Acceptable assessment time
Per child
<10 mins 393 46.1
10-30 mins 327 384
30-60 mins 73 8.6
60-90 mins 13 1.5
Up to 2 hours 8 0.9
2-3 hours 3 0.4
3 hours+ 2 0.2
Whole class
<10 mins 5 0.6
10-30 mins 80 9.4
30-60 mins 205 241
60-90 mins 166 19.5
Up to 2 hours 132 15.5
2-3 hours 113 133
3 hours+ 132 15.5
Twohour start of schoolyear assessment
Definitely yes 194 228
Probably yes 478 56.1
Probably not 157 18.4
Definitely not 18 2.1
Time in schoolday most suitable to assess FMS
PE lessons 730 85.7
Core lessons 22 2.6
Other lessons 17 2
After school 13 1.5
Before school 20 23

(x2(80) = 83.58, p= .37) or ‘balance’ (y2(80) = 114.14,
p=007).
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Table 8. Likelihood Ratio Tests for Whether Schools Currently
Assess fundamental movement skills.

Effect X2 df p
Intercept .00 0

Teaching Experience (years) 3.61 2 A7
Type of School 4.63 6 .59
Training 36.57 2 <.001
Sex 3.83 4 43
Highest Qualification 21.00 12 .05
Age Group 9.82 6 13
Job Role 19.52 8 01

NB: Accepted level of significance was p< .001

Opportunity

Frequencies for responses to opportunity questions are
reported in full in table 7.

Assessment of FMS in schools

When teaching staff were asked whether they personally,
or their school, currently assess their pupils’ FMS, 128
people (15%) in the sample responded with ‘yes’, 398
(47.6%) stated they did not, and 319 (37.4%) were
unsure. A multinomial logistic regression found that
a model with all demographic factors included was
a better predictor of responses than a model without
these factors (y2(40) = 129.75, p< .001). Previous FMS
training was the only factor to predict responses to this
question (¥2(2) = 36.57, p< .001) (see table 8). Teaching
staff that had previously completed training on FMS
were four times more likely to say that they, or their
school, currently assess the FMS of their pupils
(OR = 4.19, CI = 2.54-6.91).

Support from senior leadership

A large proportion of teaching staff (n= 736, 86.4%)
believed that senior leadership teams (SLT) in their
school would ‘definitely’ or ‘probably” be supportive if
they decided they would like to assess the FMS profi-
ciency of their pupils. None of the demographic vari-
ables were predictors of teacher perceptions of SLT
support (y2(80) = 97.72, p=.002).

Access to additional support staff resource

The majority of respondents believed they would ‘defi-
nitely’ (n = 277, 32.5%), or ‘probably’ (n= 389, 45.6%) be
able to enlist another member of staff to help them to
assess FMS proficiency in school. Only 4.2% of the
sample (n= 36) claimed that this would ‘definitely not’
be possible. Analyses revealed that the intercept only
model was not improved by including demographic
factors for this question (y2(60) = 79.97, p= .04).
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Access to equipment

When asked whether schools had access to basic equip-
ment that would enable the testing of FMS, the majority
of staff said their schools had 25 beanbags’ (n= 696,
81.7%), ‘chalk’ (n= 774, 90.8%), a ‘sports hall larger
than five meters squared’ (n= 741, 87%), an ‘outdoor
space larger than five meters squared’ (n= 832, 97.7%),
a ‘stopwatch’ (n= 786, 92.3%) and a ‘tape measure or
meter ruler’ (n= 827, 97.1%). None of the demographics
was predictive of teacher responses to access to equip-
ment in schools: 25 beanbags’ (y2(40) = 54.93, p=.06),
‘chalk’ (¥2(40) = 53.99, p= .07), a ‘large enough sports
hall’ (y2(40) = 52.67, p= .09), ‘suitable outdoor space’
(2(40) = 57.76, p= .03), a ‘stopwatch’ (y2(40) = 34.97,
p=.70), and a ‘tape measure’ (2(40) = 30.96, p=.85).

Acceptable assessment time

School staft were also asked how long would be accep-
table to spend assessing the FMS of one child and
a whole class at the start of the academic year, with the
most common responses being ‘less than ten minutes’
and ‘30-60 minutes’, respectively. Demographic factors
were not predictors for acceptable time to assess FMS
per child (y2(120) = 59.38, p= 1.00) or for a whole class
(x2(120) = 125.32, p= .35).

Two hour start of year assessment

The majority of teaching staff said that they would be
able to devote two hours at the start of the school year to
assessing FMS, selecting either ‘definitely yes’ (n= 194,
22.8%) or ‘probably yes’ (n= 478, 56.1%). Only 18 parti-
cipants (2.1%) stated that this would ‘definitely not’ be
possible. A multinomial logistic regression found that
the final model significantly predicted responses better
(x2(60) = 102.85, p< .001). Whether or not teaching staff
had received training on FMS previously was the only
demographic factor that had a significant impact upon
responses (y2(3) = 20.01, p< .001) to this question (see
table 9). Further exploration showed that teaching staff
that had received training were 62% less likely to say

Table 9. Likelihood Ratio Tests for whether teaching staff would
be able to spend 2 hours at the start of the school year assessing
the fundamental movement skills of their pupils.

Effect X2 df p
Intercept .00 0

Teaching Experience (years) 5.76 3 12
Type of School 20.22 9 .02
Training 20.01 3 <.001
Sex 8.80 6 .19
Highest Qualification 17.51 18 49
Age Group 9.79 9 37
Job Role 8.27 12 76

NB: Accepted level of significance was p < .001

‘probably yes’ than ‘definitely yes’ (OR = .38,

CI = .24 - .60).

Time in school day most suitable to assess FMS
When asked to rank when they would most likely be able
to find time to assess FMS in schools, the most popular
response was ‘during P.E. lessons’ (91%). The least fea-
sible time to assess these skills was ‘before school’, with
41.5% of the sample ranking this last. Demographic
factors did not play a significant role in responses to
this question (y2(80) = 76.21, p = .60).

Motivation

Frequencies for responses to motivation questions are
reported in full in table 10.

Perception of ability to identify children who need
support through FMS assessment in schools

The majority of school staff believed that a school-based
assessment would be able to identify children who need
extra support (72.9% yes, 25.5% maybe), with only 1.4%
of the sample claiming they did not think this would be
the case. Demographic factors did not play a significant
role in responses to confidence in identifying children
who need extra support (y2(40) = 67.92, p=.004).

Table 10. Responses to questions designed to measure the
motivation of teachers to assess fundamental movement skills
in a school setting.

Variable n %

Perceptions of ability to identify children who need
support through FMS assessment in schools

Yes 618 725
No 14 1.6
Maybe 216 254
Perceived benefit of knowledge of pupils’ FMS for
teaching
1 (not beneficial at all) 2 02
2 42 49
3 251 295
4 322 37.8
5 (extremely beneficial) 229 269
Workload stress
Definitely yes 94 N
Probably yes 394 46.2
Probably not 330 387
Definitely not 30 35
Likelihood of assessing FMS
1 (not likely at all) 3 04
2 45 53
3 190 223
4 322 37.8
5 (extremely likely) 285 33.5
Peer influence
1 (not likely at all) 44 52
2 84 99
3 226 26.5
4 380 44.6

5 (extremely likely) 114 134




Perceived benefit of knowledge of pupils’ FMS for
teaching

When asked to rate on a scale from one (not beneficial at
all) to five (extremely beneficial) whether their teaching
would benefit if they were aware of their pupils’ FMS
ability, only 5.2% of school staff responded with either
one or two. The majority of respondents selected either
three (29.7%), four (38.1%) or five (27.2%). Demographic
factors were found to significantly predict responses
(¥2(80) = 143.34, p< .001). Both training (y2(4) = 23.84,
p< .001) and job role (y2(16) = 55.97, p< .001) were
predictive of the way respondents answered (see table 11).

Workload stress

When asked whether assessing FMS in schools would
increase workload stress, over half of the respondents
selected ‘definitely yes’ (n= 94, 11%) or ‘probably yes’
(n= 394, 46.2%). Only 30 participants selected ‘definitely
not’ (3.5%). Demographic factors did not have
a significant effect on the regression model
(x2(60) = 87.21, p = .01).

Peer influence

When asked whether their decision to assess FMS would
be influenced by the opinion of other staff in their
school, over half of the respondents selected either
‘extremely likely’ (n= 114, 13.4%) or ‘somewhat likely’
(n= 380, 44.6%), and only 15.1% of participants selected
that it would be ‘not likely at all’ (5.2%, n= 44) or ‘some-
what unlikely’” (9.9%, n= 84) to influence them.
Demographic factors did not play a significant role in
how participants responded to this question
(x2(80) = 109.59, p = .02).

Likelihood of assessing FMS

When asked on a scale of one (not likely at all) to five
(extremely likely) how likely they would be to assess the
FMS proficiency of their pupils if they had appropriate
training and support available, the response was largely
positive, with 71.8% of the sample choosing four or five,
and thus being likely to implement such an initiative.
Only 5.7% of the sample (n= 47) selected one or two,

Table 11. Likelihood Ratio Tests for perceived benefit of knowl-
edge of pupils’ fundamental movement skills for teaching.

Effect X2 df p
Intercept .00 0

Teaching Experience (years) 6.54 4 .16
Type of School 21.41 12 .05
Training 23.84 4 <.001
Sex 8.28 8 Al
Highest Qualification 25.87 24 36
Age Group 16.04 12 19
Job Role 55.97 16 <.001

NB: Accepted level of significance was p < .001
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indicating they would be unlikely to assess their pupils’
FMS. Demographic factors did not have a significant
effect on the regression model (y2(80) = 97.50, p = .09).

Discussion

For the first time, a behavior change framework was
utilized to understand what factors may influence tea-
chers’ capability, opportunity and motivation to imple-
ment assessments of FMS in schools, helping to clarify
potential factors which may bias the adoption and
implementation of universal screening in these settings.
Thelarge number of teaching staff sampled offers
a unique insight into the challenges that schools might
face when attempting to introduce an assessment of
FMS into their curriculum. Encouragingly, the
responses demonstrate a large appetite for school-
based assessments, with many believing that such initia-
tives could help to identify children who need extra
support, whilst also aiding teachers. Despite this, only
15% of respondents were confident that such assess-
ments already take place in their school. Using the
COM-B model (Michie et al, 2011) alongside these
insights enables behavior change techniques to be paired
with barriers to identify practical solutions for a school
setting.

Results are in line with a previous, much smaller,
study that showed knowledge is a barrier to school-
based assessments of FMS (Van Rossum et al., 2019).
Approximately a quarter of teachers surveyed here indi-
cated low or no perceived knowledge of FMS. This
apparent gap in teachers’ toolboxes was also highlighted
by low levels of accuracy in discriminating movements
defined as FMS. This finding is, perhaps, unsurprising as
85% of the sample do not recall having training on FMS.
The lack of FMS in teacher training courses is particu-
larly alarming, due to the wide-ranging impacts this
group of motor skills has on childhood development
(Ahn & Fedewa, 2011; Brown & Cairney, 2020; Burns
etal., 2020; Li et al., 2019a; Stodden et al., 2008; De Waal,
2019). Additionally, the results of this questionnaire
found that teachers who had previous training on FMS
were more likely to work in schools where FMS assess-
ments are being undertaken, and were also more likely
to think that there would be sufficient time for a start
of year assessment and that results of such assessments
would aid teaching practices. These responses, collec-
tively, highlight that school-based FMS assessment tools
will need to incorporate a teacher training session that
educates staff on the rationale for testing FMS, if school-
based assessments are to become a reality. Further beha-
vior change techniques that can be applied to ameliorate
knowledge barriers include restructuring the social and
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physical environment (Michie et al., 2011). One way
social barriers could be addressed is through ensuring
that staff training is conducted specifically in a group
setting. This would help create a culture of understand-
ing about FMS and the role they play within a school
environment. This training may play a particularly
important role for schools which do not have a P.
E. lead, and would require teachers without this speci-
alism to conduct the assessments. Class teachers will
need to be aware of the implications of poor FMS for
other aspects of their school life so that they can be
supported appropriately in a classroom setting, even if
they are not directly assessing these skills. Research has
shown that having senior leadership support new initia-
tives is beneficial to teachers’ development (Taylor et al.,
2011), so ensuring members of the senior leadership
team (SLT) are present during training may also be
crucial. Additionally, in order to ensure that knowledge
is retained, physical prompts should be provided to the
school following training sessions. For example, placing
this key contextual information at the front of a manual
that explains the assessment tool. These methods have
previously been found to be highly effective for teacher-
led EMS interventions, in which teachers received both
face-to-face training and resources to utilize afterward
(Brian et al., 2017).

Understanding barriers to school-based assessment
of FMS must go beyond addressing shortcomings in
knowledge though. A further barrier that was high-
lighted was the duration of assessments. Uniquely, the
results revealed challenges with using pre-existing FMS
assessments within the school setting. Teachers identi-
fied 30 to 60 minutes as a maximum time to assess a
whole class, yet, current assessment tools require such
durations per individual child (Klingberg et al., 2018b).
This highlights a gulf between current approaches and
needs of schools, who have limited time and significant
pressures in other areas of their provision. Additionally,
while the majority of schools possessed basic equipment
that could be used to assess FMS (e.g., beanbags), it is
important to note that current assessment tools are
burdensome on already pressured school budgets
(Turner et al., 2017), often costing £500-1000 to pur-
chase specific copyrighted resources. As these factors are
unlikely to change within schools, the physical require-
ments of FMS assessment tools will need to be modified
(Michie et al., 2011). In order for school-based FMS
initiatives to become a reality, it will therefore be impor-
tant that measures utilize equipment which is readily
available in schools (Klingberg et al., 2018b), and ensure
that a whole class can be assessed within the time and
space constraints of a P.E. lesson.

The importance of ensuring a supportive social envir-
onment in schools to enable the introduction of FMS
assessments in schools was highlighted by the fact that
over half of the sample perceived the opinion of other
staff to be important to making the decision to assess
FMS. Encouragingly, over three quarters of respondents
believed that both immediate colleagues, such as teach-
ing assistants, and senior school leaders would support
FMS assessments. Rather, the main challenge facing
such initiatives would appear to be competing pressures
within a teacher’s workload, as over half of the sample
stated that assessing FMS in schools would increase
workload stress. This is perhaps unsurprising with
research finding that teachers increasingly feel time
pressured to cover the core curriculum (Routen et al,,
2018). Using the behavior change techniques outlined by
the behavior change wheel (Michie et al., 2011), future
assessment tools should ensure that emotional support
is available for school staff. This could be achieved by
changing the culture in schools, by using a whole school
approach to promoting FMS development and physical
activity (Daly-Smith et al., 2020).

The results of this questionnaire have demonstrated
that the physical and social constraints within a school
aren’t compatible with the requirements of existing tests.
Thus, as the school environment is unlikely to change, the
nature of assessments must be adapted to suit (Michie
et al., 2011). Current tools will therefore need to be
revised, or new tools developed to account for the capacity
issues that schools face and the constraints teachers per-
ceive on their time. School-based FMS assessments
should adhere to the following guidelines, which have
been developed based on the results of this study: (i)
assessments should be quick (30-60 min per class) and
supported by high-quality face-to-face training which
makes them straightforward to implement; (ii)
a member of the SLT should be present and engaged
with training to promote its value; (iii) manuals should
be provided for schools which encourage an understand-
ing of what FMS are and why they are important, as well
as detailing how to implement the assessment; (iv) assess-
ments should only utilize equipment that schools already
have, or provide equipment for schools that will enable
testing, (v) space constraints should be taken into
account, ensuring that FMS can be assessed in
a relatively small indoor or outdoor space (e.g., <5 m?);
and (vi) teachers should be encouraged to set up
a network of support within the school, to help ease
workload stress, and encourage a healthy working envir-
onment. All of these factors will help align provisions
available in schools, and help enable the assessment of
FMS in schools to be sustainable (Daly-Smith et al., 2020).



It is important to recognize that this questionnaire, in
common with all such surveys, could be subject to
response bias. As the questionnaire was online, and
optional, it is likely that participants who volunteered
to take part had some interest in FMS and/or FMS
assessments. Thus, the respondents of this study may
have responded in a more optimistic manner than pri-
mary school teaching staff more generally. Research
suggests that personality traits can influence use of social
media sites (King et al., 2014; Rife et al., 2016) and that it
can be difficult to validate participant identities (King
et al., 2014) which may have influenced the generaliz-
ability of the results. However, it is widely acknowledged
that the benefits of social media recruitment outweigh
the limitations (King et al., 2014), and that online beha-
vioral research can yield similar results to face-to-face
equivalents (Casler et al., 2013). Moreover, due to the
questionnaire being based online, it wasn’t possible to
measure ‘actual’ physical capability, and thus the ques-
tionnaire needed to rely on perceived capability to assess
whether teachers would have the necessary skills to
demonstrate FMS and accurately measure pupils’ ability.
These questions also did not provide a detailed explana-
tion how each FMS would be performed, and thus, it is
possible that there may have been some confusion over
what was meant. For example, when asked about hop-
ping, participants may have thought this referred to
either hopping on one leg or bunny hopping.
Additionally, the questionnaire did not ask about tea-
chers’ understanding of how to interpret results of
assessments, or how to help children who are identified
as struggling with FMS development, two important
factors which may influence motivation to assess FMS
in schools. However, responses were mostly positive,
with only circa 5% of teaching staff responding nega-
tively to questions about the utility of FMS assessments
for teachers, and likelihood to assess FMS in schools.
Despite this, it will be important for any school-based
assessment tool to ensure that teachers are equipped to
understand and deal with the results they may obtain.
Only one question was included which evaluated oppor-
tunity (social) as there is only one aspect of the TDF that
links to this aspect of the COM-B model (social influ-
ences), future studies may wish to explore this aspect in
more detail. In addition, the sample was relatively
young — perhaps due to the manner in which the ques-
tionnaire was promoted, so the results may not accu-
rately reflect the thoughts of older members of teaching
staff. Finally, it is important to note that the validity and
reliability of the questionnaire used in this study have
not been tested. However, the authors ensured that
questions were theoretically driven (i.e. aligned with
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FMS literature, the COM-B model and the TDF) and
relevant for school teachers.

In conclusion, a large proportion of teaching staff
in primary schools would assess FMS if they had the
training but the majority lack the expertise to do so
(primarily due to a lack of training). Equipment and
opportunity do not appear to present barriers, with
many predicting supportive senior leadership. It is
likely that the lack of action relates to a lack of
capacity to practically assess FMS in schools, due to
time and training constraints of current assessments,
together with the possibility of increased stress
involved with needing to embed assessments along-
side other provision. It is likely that current assess-
ment tools are not acceptable, or feasible for use in
schools, and thus more research is needed to modify
existing measures, or develop new tools which take
into account the key considerations (both acceptabil-
ity and COM-B related) outlined in this paper.

Acknowledgments

The work of the lead author (L.H. Eddy) was supported by
an ESRC White Rose Doctoral Training Partnership
Pathway Award. M. Mon-Williams was supported by
a Fellowship from the Alan Turing Institute. The work of
G. Medd was supported by PhD funding from the Beckfoot
Multi-Academy Trust. The work was conducted within
infrastructure provided by the Centre for Applied
Education Research (funded by the Department for
Education through the Bradford Opportunity Area) and
ActEarly: a City Collaboratory approach to early promo-
tion of good health and wellbeing funded by the Medical
Research Council (grant reference MR/S037527/). L.J.B.
Hill, M. Mon-Williams, N. Preston and D. D. Bingham’s
involvement was supported by the National Institute for
Health Research Yorkshire and Humber ARC (reference:
NIHR20016). The views expressed in this publication are
those of the author(s) and not necessarily those of the
National Institute for Health Research or the
Departments of Health and Social Care or Education. We
would like to thank Dr Jennifer Hall for her expert opinion
on the categorization of the questions in relation to the
COM-B and TDF models of behavior change which helped
to resolve disagreements amongst authors.

Declaration of interest

No potential conflict of interest was reported by the authors.

Data availability statement

The data that support the findings of this study are available
from the corresponding author, LHE, upon reasonable request.



248 L. H. EDDY ET AL.

Publication statement

This manuscript has not been published elsewhere and not
been submitted simultaneously for publication elsewhere.

Funding

The work of the lead author (L.H. Eddy) was supported by an
Economic and Social Research Council White Rose Doctoral
Training Partnership Pathway Award [ES/P000745/1]. M.
Mon-Williams was supported by a Fellowship from the Alan
Turing Institute. The work of G. Medd was supported by PhD
funding from the Beckfoot Trust. The work was conducted
within infrastructure provided by the Centre for Applied
Education Research (funded by the Department for
Education through the Bradford Opportunity Area) and
ActEarly: a City Collaboratory approach to early promotion
of good health and wellbeing funded by the Medical Research
Council [MR/S037527/]. L.J.B. Hill, M. Mon-Williams, N.
Preston, and D. D. Bingham’s involvement was supported by
the National Institute for Health Research Yorkshire and
Humber ARC [NIHR20016]. The views expressed in this
publication are those of the author(s) and not necessarily
those of the National Institute for Health Research or the
Departments of Health and Social Care or Education.

ORCID

Lucy Eddy (1) http://orcid.org/0000-0002-3990-1944

Liam J].B. Hill () http://orcid.org/0000-0002-4069-5121
Mark Mon-Williams http://orcid.org/0000-0001-7595-
8545

Nick Preston () http://orcid.org/0000-0001-8429-7320

Andy Daly-Smith () http://orcid.org/0000-0003-4830-9376
Gareth Medd () http://orcid.org/0000-0002-9796-4230
Daniel D. Bingham (2 http://orcid.org/0000-0002-5809-7357

References

Ahn, S., & Fedewa, A. L. (2011). A meta-analysis of the
relationship between children’s physical activity and mental
health. Journal of Pediatric Psychology, 36(4), 385-397.
https://doi.org/10.1093/jpepsy/jsq107

Barnett, L. M., Stodden, D., Cohen, K. E., Smith, J. J,
Lubans, D. R, Lenoir, M., Iivonen, S., Miller, A. D,
Laukkanen, A., & Dudley, D. (2016). Fundamental move-
ment skills: An important focus. Journal of Teaching in
Physical Education, 35(3), 219-225. https://doi.org/http://
dx.doi.org/10.1123/jtpe.2014-0209

Brian, A., Bardid, F., Barnett, L. M., Deconinck, F. J.,
Lenoir, M., & Goodway, J. D. (2018). Actual and perceived
motor competence levels of Belgian and United States pre-
school children. Journal of Motor Learning and
Development, 6(S2)(s2), S320-S336. https://doi.org/https://
doi.org/10.1016/j.jsams.2018.08.007

Brian, A., Goodway, J. D., Logan, J. A., & Sutherland, S. (2017).
SKIPing with Head Start teachers: Influence of T-SKIP on
object-control skills. Research Quarterly for Exercise and
Sport, 88(4), 479-491. https://doi.org/10.1080/02701367.
2017.1375077

Brown, D. M., & Cairney, J. (2020). The synergistic effect of
poor motor coordination, gender and age on self-concept in
children: A  longitudinal analysis. Research in
Developmental Disabilities, 98, 103576. https://doi.org/10.
1016/j.ridd.2020.103576

Burns, R. D., Bai, Y., Byun, W., Colotti, T. E., Pfledderer, C. D.,
Kwon, S., & Brusseau, T. A. (2020). Bidirectional relation-
ships of physical activity and gross motor skills before and
after summer break: Application of a cross-lagged panel
model. Journal of Sport & Health Science. https://doi.org/
10.1016/j.jshs.2020.07.001

Cane, J., O’Connor, D., & Michie, S. (2012). Validation of the
theoretical domains framework for use in behaviour change
and implementation research. Implementation Science, 7(1).
https://doi.org/10.1186/1748-5908-7-37

Casler, K., Bickel, L., & Hackett, E. (2013). Separate but equal?
A comparison of participants and data gathered via
Amazon’s MTurk, social media, and face-to-face behavioral
testing. Computers in Human Behavior, 29(6), 2156-2160.
https://doi.org/10.1016/j.chb.2013.05.009

Daly-Smith, A., Quarmby, T., Archbold, V. S., Corrigan, N,
Wilson, D., Resaland, G. K., Bartholomew, J. B., Singh, A,
Tjomsland, H. E., Sherar, L. B., Chalkley, A., Routen, A. C,,
Shickle, D., Bingham, D. D., Barber, S. E., van Sluijs, E.,
Fairclough, S. J., & McKenna, J. (2020). Using a
multi-stakeholder experience-based design process to
co-develop the Creating Active Schools Framework.
International Journal of Behavioral Nutrition and Physical
Activity, 17(1). https://doi.org/10.1186/s12966-020-0917-z

de Waal, E. (2019). Fundamental movement skills and aca-
demic performance of 5-to 6-year-old preschoolers. Early
Childhood Education Journal, 47(4), 455-464. https://doi.
org/https://doi.org/10.1007/s10643-019-00936-6

Department for Digital Culture Media & Sport. (2015).
Sporting future: A new strategy for an active nation.
https://www.gov.uk/government/publications/sportingfu
ture-a-new-strategy-for-an-active-nation

Eddy, L. H, Bingham, D. D,, Crossley, K. L., Shahid, N. F.,
Ellingham-Khan, M., Otteslev, A., Figueredo, N. S., Mon-
Williams, M., & Hill, L. J. B. (2020). The validity and
reliability of observational assessment tools available to
measure fundamental movement skills in school-age chil-
dren: A systematic review. PloS One, 15(8), €0237919.
https://doi.org/10.1371/journal.pone.0237919

Education, D. F. (2014). Early year’s foundation stage. https://
www.gov.uk/government/publications/early-years-
foundation-stage-framework-2

Education, D. F. (2019). PE and sport premium for primary
schools. https://www.gov.uk/guidance/pe-and-sport-
premium-for-primary-schools

Farmer, O., Belton, S., & O’Brien, W. (2017). The relationship
between actual fundamental motor skill proficiency, per-
ceived motor skill confidence and competence, and physical
activity in 8-12-year-old irish female youth. Sports, 5, 4.
https://doi.org/https://doi.org/10.3390/sports5040074

Henderson, S. E., Sugden, D. A., & Barnett, A. L. (2007).
Movement assessment battery for children-2 second edition
[Movement ABC-2]. London, UK: The Psychological
Corporation doi:10.1037/t55281-000

Jarvis, S., Williams, M., Rainer, P., Jones, E. S., Saunders, J., &
Mullen, R. (2018). Interpreting measures of fundamental
movement skills and their relationship with health-related


https://doi.org/10.1093/jpepsy/jsq107
https://doi.org/http://dx.doi.org/10.1123/jtpe.2014-0209
https://doi.org/http://dx.doi.org/10.1123/jtpe.2014-0209
https://doi.org/https://doi.org/10.1016/j.jsams.2018.08.007
https://doi.org/https://doi.org/10.1016/j.jsams.2018.08.007
https://doi.org/10.1080/02701367.2017.1375077
https://doi.org/10.1080/02701367.2017.1375077
https://doi.org/10.1016/j.ridd.2020.103576
https://doi.org/10.1016/j.ridd.2020.103576
https://doi.org/10.1016/j.jshs.2020.07.001
https://doi.org/10.1016/j.jshs.2020.07.001
https://doi.org/10.1186/1748-5908-7-37
https://doi.org/10.1016/j.chb.2013.05.009
https://doi.org/10.1186/s12966-020-0917-z
https://doi.org/https://doi.org/10.1007/s10643-019-00936-6
https://doi.org/https://doi.org/10.1007/s10643-019-00936-6
https://www.gov.uk/government/publications/sportingfuture-a-new-strategy-for-an-active-nation
https://www.gov.uk/government/publications/sportingfuture-a-new-strategy-for-an-active-nation
https://doi.org/10.1371/journal.pone.0237919
https://www.gov.uk/government/publications/early%2Dyears%2Dfoundation%2Dstage%2Dframework%2D2
https://www.gov.uk/government/publications/early%2Dyears%2Dfoundation%2Dstage%2Dframework%2D2
https://www.gov.uk/government/publications/early%2Dyears%2Dfoundation%2Dstage%2Dframework%2D2
https://www.gov.uk/guidance/pe-and-sport-premium-for-primary-schools
https://www.gov.uk/guidance/pe-and-sport-premium-for-primary-schools
https://doi.org/https://doi.org/10.3390/sports5040074
https://doi.org/10.1037/t55281-000

physical activity and self-concept. Measurement in Physical
Education and Exercise Science, 22(1), 88-100. https://doi.
org/10.1080/1091367X.2017.1391816

King, D. B., O’'Rourke, N., & DeLongis, A. (2014). Social media
recruitment and online data collection: A beginner’s guide
and best practices for accessing low-prevalence and hard-to
-reach populations. Canadian Psychology/Psychologie
Canadienne, 55 (4), 240-249. https://doi.org/https://doi.
org/10.1037/a0038087

Klingberg, B., Schranz, N., Barnett, L. M., Booth, V., &
Ferrar, K. (2018a). The feasibility of fundamental move-
ment skill assessments for pre-school aged children.
Journal of Sports Sciences, 37(4), 378-386. https://doi.org/
https://doi.org/10.1080/02640414.2018.1504603

Lander, N., Morgan, P. J., Salmon, J., & Barnett, L. M. (2016).
Teachers’ perceptions of a fundamental movement skill
(FMS) assessment battery in a school setting. Measurement
in Physical Education and Exercise Science, 20(1), 50-62.
https://doi.org/10.1080/1091367X.2015.1095758

Li, Y.-C., Kwan, M. Y., & Cairney, J. (2019a). Motor coordina-
tion problems and psychological distress in young adults:
A test of the environmental stress hypothesis. Research in
Developmental Disabilities, 84, 112-121. https://doi.org/10.
1016/j.ridd.2018.04.023

Logan, S. W, Kipling Webster, E., Getchell, N., Pfeiffer, K. A.,
& Robinson, L. E. (2015). Relationship between fundamen-
tal motor skill competence and physical activity during
childhood and adolescence: A systematic review.
Kinesiology Review, 4(4), 416-426. https://doi.org/10.1123/
kr.2013-0012

Logan, S. W, Ross, S. M., Chee, K., Stodden, D. F,, &
Robinson, L. E. (2018). Fundamental motor skills:
A systematic review of terminology. Journal of Sports
Sciences, 36(7), 781-796. https://doi.org/10.1080/02640414.
2017.1340660

Macdonald, K., Milne, N., Orr, R, & Pope, R. (2018).
Relationships between motor proficiency and academic
performance in mathematics and reading in school-aged
children and adolescents: A  systematic review.
International Journal of Environmental Research and
Public Health, 15(8), 1603. https://doi.org/10.3390/
ijerph15081603

Michie, S., Van Stralen, M. M., & West, R. (2011). The beha-
viour change wheel: A new method for characterising and
designing behaviour change interventions. Implementation
Science, 6(1). https://doi.org/10.1186/1748-5908-6-42

Missiuna, C., Rivard, L., & Bartlett, D. (2003). Early identifica-
tion and risk management of children with developmental
coordination disorder. Pediatric Physical Therapy, 15(1),
32-38. https://doi.org/10.1097/01.PEP.0000051695.47004.BF

O’Brien, W., Belton, S., & Issartel, J. (2016). Fundamental
movement skill proficiency amongst adolescent youth.
Physical Education and Sport Pedagogy, 21(6), 557-571.
https://doi.org/10.1080/17408989.2015.1017451

MEASUREMENT IN PHYSICAL EDUCATION AND EXERCISE SCIENCE . 249

Ofsted. (2013). Beyond 2012 - outstanding physical education
for all. https://www.gov.uk/government/publications/
beyond-2012-outstanding-physical-education-for-all

Rife, S. C., Cate, K. L., Kosinski, M., & Stillwell, D. (2016).
Participant recruitment and data collection through
Facebook: The role of personality factors. International
Journal of Social Research Methodology, 19(1), 69-83.
https://doi.org/10.1080/13645579.2014.957069

Rodriguez, M. C., Wade, T. J., Veldhuizen, S., Missiuna, C.,
Timmons, B., & Cairney, J. (2019). Emotional and
Behavioral Problems in 4- and 5-Year Old Children With
and Without Motor Delays. Frontiers in Pediatrics, 7, 7.
https://doi.org/10.3389/fped.2019.00474

Routen, A. C., Johnston, J. P., Glazebrook, C., & Sherar, L. B.
(2018). Teacher perceptions on the delivery and implemen-
tation of movement integration strategies: The CLASS PAL
(physically active learning) Programme. International
Journal of Educational Research, 88, 48-59. https://doi.org/
10.1016/j.ijer.2018.01.003

Rudd, J. R,, Barnett, L. M., Butson, M. L., Farrow, D., Berry, J.,
Polman, R. C., & Sinigaglia, C. (2015). Fundamental move-
ment skills are more than run, throw and catch: The role of
stability skills. PloS One, 10(10), €0140224. https://doi.org/
10.1371/journal.pone.0140224

Stodden, D. F., Goodway, J. D. Langendorfer, S. ],
Roberton, M. A, Rudisil, M. E, Garcia, C, &
Garcia, L. E. (2008). A developmental perspective on the
role of motor skill competence in physical activity: An
emergent relationship. Quest, 60(2), 290-306. https://doi.
0rg/10.1080/00336297.2008.10483582

Taylor, M., Yates, A., Meyer, L. H., & Kinsella, P. (2011).
Teacher professional leadership in support of teacher
professional development. Teaching and Teacher
Education, 27(1), 85-94. https://doi.org/10.1016/].tate.
2010.07.005

Timmons, B. W., LeBlanc, A. G., Carson, V., Connor
Gorber, S., Dillman, C., Janssen, I, Kho, M. E,
Spence, J. C., Stearns, J. A., & Tremblay, M. S. (2012).
Systematic review of physical activity and health in the
early years (aged 0-4 years). Journal of Applied Physiology,
Nutrition, & Metabolism, 37(4), 773-792. https://doi.org/
10.1139/h2012-070

Turner, L., Johnson, T. G., Calvert, H. G., & Chaloupka, F. J.
(2017). Stretched too thin? The relationship between insuf-
ficient resource allocation and physical education instruc-
tional time and assessment practices. Teaching and Teacher
Education, 68, 210-219. https://doi.org/10.1016/j.tate.2017.
09.007

van Rossum, T., Foweather, L., Richardson, D., Hayes, S. J., &
Morley, D. (2019). Primary Teachers’ Recommendations
for the Development of a Teacher-Oriented Movement
Assessment Tool for 4-7 Years Children. Measurement in
Physical Education and Exercise Science, 23(2), 124-134.
https://doi.org/10.1080/1091367X.2018.1552587


https://doi.org/10.1080/1091367X.2017.1391816
https://doi.org/10.1080/1091367X.2017.1391816
https://doi.org/https://doi.org/10.1037/a0038087
https://doi.org/https://doi.org/10.1037/a0038087
https://doi.org/https://doi.org/10.1080/02640414.2018.1504603
https://doi.org/https://doi.org/10.1080/02640414.2018.1504603
https://doi.org/10.1080/1091367X.2015.1095758
https://doi.org/10.1016/j.ridd.2018.04.023
https://doi.org/10.1016/j.ridd.2018.04.023
https://doi.org/10.1123/kr.2013-0012
https://doi.org/10.1123/kr.2013-0012
https://doi.org/10.1080/02640414.2017.1340660
https://doi.org/10.1080/02640414.2017.1340660
https://doi.org/10.3390/ijerph15081603
https://doi.org/10.3390/ijerph15081603
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1097/01.PEP.0000051695.47004.BF
https://doi.org/10.1080/17408989.2015.1017451
https://www.gov.uk/government/publications/beyond-2012-outstanding-physical-education-for-all
https://www.gov.uk/government/publications/beyond-2012-outstanding-physical-education-for-all
https://doi.org/10.1080/13645579.2014.957069
https://doi.org/10.3389/fped.2019.00474
https://doi.org/10.1016/j.ijer.2018.01.003
https://doi.org/10.1016/j.ijer.2018.01.003
https://doi.org/10.1371/journal.pone.0140224
https://doi.org/10.1371/journal.pone.0140224
https://doi.org/10.1080/00336297.2008.10483582
https://doi.org/10.1080/00336297.2008.10483582
https://doi.org/10.1016/j.tate.2010.07.005
https://doi.org/10.1016/j.tate.2010.07.005
https://doi.org/10.1139/h2012-070
https://doi.org/10.1139/h2012-070
https://doi.org/10.1016/j.tate.2017.09.007
https://doi.org/10.1016/j.tate.2017.09.007
https://doi.org/10.1080/1091367X.2018.1552587

	Abstract
	Introduction
	Materials and methods
	Participants and procedure
	Measure – online questionnaire
	Data analysis

	Results
	Participants
	Capability
	Perceived knowledge
	Actual knowledge
	Knowledge of relationship between FMS and outcomes
	Confidence demonstrating
	Confidence assessing

	Opportunity
	Assessment of FMS in schools
	Support from senior leadership
	Access to additional support staff resource
	Access to equipment
	Acceptable assessment time
	Two hour start of year assessment
	Time in school day most suitable to assess FMS

	Motivation
	Perception of ability to identify children who need support through FMS assessment in schools
	Perceived benefit of knowledge of pupils’ FMS for teaching
	Workload stress
	Peer influence
	Likelihood of assessing FMS


	Discussion
	Acknowledgments
	Declaration of interest
	Data availability statement
	Publication statement
	Funding
	ORCID
	References

