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Abstract: A lack of fundamental motor skills (FMS) in the early years can lead to lower engagement
with physical activity (PA), and track into adulthood. This study aimed to test the feasibility of
an existing intervention for Early Years Educators (“Educators”) designed to increase knowledge,
confidence and the ability to increase PA and FMS of children in a deprived area of England. Non-
randomised design with wait-list control. Sixty-seven settings in Middlesbrough, North East England
were invited. Recruitment target: 10 settings, 2 Educators per setting, four children per Educator.
Intervention: one-day training course “Physical Literacy in the Early Years”, an age-appropriate
theoretical and practical training course to support the development of physical literacy. Primary
outcomes: recruitment, retention, acceptability of intervention and outcome measures. Secondary
outcomes: change in Educators’ knowledge, intentions and behaviour, and change in children’s
BMI z-score, PA and FMS. Eight settings were recruited; all Intervention Educators completed the
training. Six settings participated at follow-up (four Intervention, two Control). The target for
Educator recruitment was met (two per setting, total n = 16). Questionnaires were completed by
80% of Intervention Educators at baseline, 20% at follow-up. Control Educators completed zero
questionnaires. No Educators took part in a process evaluation interview. Forty-eight children
participated at baseline, 28 at follow-up. The intervention was deemed acceptable. The recruitment,
retention and acceptability of measurements were insufficient to recommend proceeding. Additional
qualitative work is needed to understand and surmount the challenges posed by the implementation
of the trial.

Keywords: early years; nursery; movement skills; physical activity; training; educators; feasibility

1. Introduction

There is growing evidence to support the assertion that behavioural and psychosocial
experiences in early life can affect brain development and behaviour [1], and the most
effective and cost-effective way to prevent health inequalities is to intervene in early life [2].

Behaviours such as physical activity (PA) bring a plethora of health benefits at a young
age, including an inverse association with body fat and a positive association with better
cardio-metabolic markers, bone health, psychosocial health, motor skills and cognitive
development [3]. It is also known that PA can moderately track from early to middle
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childhood [4], showing the importance of supporting PA during the early years. Despite
the well-evidenced benefits of engaging in PA [5], studies investigating PA in early years
have consistently documented low PA levels [6–8]. However, a systematic review revealed
that PA levels could vary considerably across countries, with the proportion of children
meeting the recommendations ranging from 27% to 100% [9].

Lower socioeconomic status (SES) is related to lower PA levels in adults [10] and
adolescents [11]. However, in young children, the association is less clear; a study of
preschool children living in Scotland showed no association between socioeconomic status
and accelerometer-assessed PA [12], contrasting with a study of preschool children living
in deprived areas in England which found that none of the children met the recommended
180 min of PA when measured via accelerometers [13].

An increase in PA in preschool children can be achieved by improving fundamental
motor skill (FMS) competence [14] with a recent meta-analysis confirming a positive
cross-sectional association between FMS with moderate to vigorous and total PA in early
years [4]. Equally, another systematic review showed that FMS drives PA engagement
in later childhood and adolescence [15]. Early years FMS have been linked to improved
cognitive, social and emotional outcomes [16]. However, there is a general concern that
young children’s motor skills are declining, with a large number of studies showing that
children are failing to master FMS in early years [17–21]. This might affect classroom
learning and behaviour [22] and has important implications for health outcomes later in
life, as shown in a study which reported that FMS in young children predicted health-
related physical fitness at the age of 15 to 17 years [23]. It is also known that children from
low socioeconomic backgrounds have a greater delay in FMS development [24] with a
study of 3–5-year-old children from the North West of England showing low overall FMS
competence among both sexes [20]. Morley et al. (2015) found in a sample of 4–7-year-old
children, those of higher SES significantly outperformed children of middle and low SES
for fine and gross motor proficiency (as assessed by the Bruininks–Oseretsky Test of Motor
Proficiency, second edition brief form (BOT-2 BF) [21]). A study of Northern Irish pupils [25]
in Year 1 from advantaged schools scored significantly higher in the Movement Assessment
Battery for Children-2 [26] (MABC), an assessment of motor competence, than children
in the same academic year from disadvantaged schools. They also found that children
from disadvantaged schools were significantly more likely to have motor impairments
compared to children from advantaged schools [26]. One reason could be that children
living in deprived areas have limited access to safe outdoor play areas or lack opportunities
to engage in activities that promote FMS [27,28].

Preschools and nurseries offer great opportunities to promote PA and FMS [29,30].
In the UK, nurseries and preschools should follow the Department for Education’s ‘Early
Years Foundation Stage’ curriculum [31], where the importance of PA promotion and
motor skills is reinforced. However, there is no advice and limited training on how this
should be implemented. A recent systematic review highlighted that teacher-led FMS
interventions could improve FMS proficiency, increase PA levels and reduce sedentary
behaviour [32]. It has also been shown that FMS during childhood would primarily be
acquired when children are instructed by trained specialists rather than free play time
only [33]. Similarly, a critical narrative review revealed that teacher training is a vital
element for successful PA interventions in preschool children [34]. Preschool teachers (Early
Years Educators, “Educators”), however, have highlighted the need for more training [34],
and studies focusing on teacher training for the promotion of PA in disadvantaged areas
of England are limited and show no intervention effect [35,36]. Process evaluation studies
targeting lifestyle interventions delivered to preschools located in deprived areas of the
UK highlighted the difficulty of engaging with Educators [37], although the provision
of intervention materials (e.g., classroom materials and activity guides) can facilitate the
delivery of PA sessions [38]. The issues at play here are essentially ones of implementation.

To guide this study we used the Theoretical Domains Framework (TDF), which was
developed through a rigorous review method and an expert consensus process [39,40]. It
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aggregates under domains a set of constructs across distinct behaviour theories in order
to facilitate interdisciplinary communication [41]. The TDF originally grouped these con-
structs in 12 theoretically different constructs [42]. Following further refinement, the frame-
work now entails 14 psychological domains of behaviour determinants. These domains are:
“knowledge”, “skills”, “social/professional role and identity”, “beliefs about capabilities”,
“optimism”, “reinforcement”, “beliefs about consequences”, “intentions”, “goals”, “mem-
ory/attention” and “decision processes”, “environmental context and resources”, “social
influences”, “emotions” and “behavioral regulation” [40]. Both versions have been applied
in research and practice across a wide range of health care settings [43–45], addressing
problems of implementation guidelines [45] and guiding intervention development for the
implementation of guidelines (e.g., [46]).

Behavioural change techniques (BCTs) [39] are intervention tools designed to target
key mechanisms of action (MoA). MoA are aligned to the TDF and can target distinct
domains within TDF (e.g., to target the domain Social Influences identified as a facilitator
for behaviour an intervention could use the BCT 6.2. Social Comparison).

This is a feasibility study that followed the Medical Research Council (MRC) frame-
work to design and evaluate complex interventions [47,48]. We designed a non-randomised
controlled trial to test the feasibility of an intervention that teaches skills to Early Years
Educators to increase children’s fundamental movement skills and physical activity. The
primary aim was to understand the recruitment, randomisation, retention, fidelity, ac-
ceptability and adoption of an intervention that provides a training programme for Early
Years Educators. The secondary aim was to explore the acceptability and feasibility of
the potential outcome measures. Thirdly, we performed a preliminary analysis of the
data to examine the effect of the intervention on knowledge gained, intention to change
behaviour, BMI, FMS and PA. The ultimate aim is to collect the necessary data to design a
definitive trial targeting the improvement of FMS skills and PA in pre-school children from
deprived areas.

2. Materials and Methods
2.1. Ethics Statement

Ethical approval for the study was granted by the Newcastle University Faculty of
Medical Sciences Ethics Committee (01223/9764/2016). Data collection took place between
March 2017 and February 2018.

Clinicaltrials.gov identifier: NCT04868084 30 April 2021, Retrospectively registered
https://clinicaltrials.gov/ct2/show/NCT04868084?term=NCT04868084&draw=2&rank=1
(accessed date 9 February 2021).

2.2. Study Design

This was a non-randomised [49] before-and-after study design (clustered) with wait-
list control (i.e., the Control group received the same intervention after the completion of
the study). Due to a delay in the recruitment process and a low uptake, nursery settings
(“settings”) were not randomised to Intervention or Control arms as had been originally
planned. Instead, the first settings that agreed to participate in the study were placed in
the Intervention arm and the next in the Control arm. However, settings were broadly
equivalent for the relative deprivation of the neighbourhood in which they were situated
(i.e., all at the bottom decile for the Index of Multiple Deprivation (IMD)) [50].

2.3. Setting Location

Data collection took place between March 2017 and February 2018. All nurseries
and nursery schools in the Middlesbrough area were eligible to take part in the study.
Middlesbrough is a densely populated and ethnically diverse town in the North East of
England and the sixth most deprived local authority in the country according to the Index
of Multiple Deprivation (IMD) [50]. More than half of the children in Middlesbrough (63%)
live in the top 10% most deprived wards in the country [51]. One in four reception class
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children (27.1%) were categorised as living with overweight or obesity in Middlesbrough
compared with one in five (21.9%) for England [51]. Children in Middlesbrough are also less
likely to achieve a good level of school readiness (children’s competencies when they enter
school, measured by communication and language skills, physical development, personal,
social and emotional skills and academic skills such as mathematics and literacy [52])
compared to the England average (60.3% Middlesbrough vs. 69.3% England) [53].

For a better understanding of the socio-demographics of the recruited settings, two
markers of deprivation were included: IMD rank and decile, and free school meals eligibility.
The IMD from small areas are ranked from 1 (most deprived) to 32,482 (least deprived) [50].
The deciles are calculated by ranking these small areas in England from most deprived
to least deprived and dividing them into 10 equal groups. Also, in England, children
from families in receipt of a number of income-related welfare benefits are entitled to free
school meals.

2.4. Recruitment

We aimed to recruit 10 settings to the study and include two Educators from each
setting. Letters were sent to the managers of all settings in Middlesbrough, who looked
after children aged 3–4 years. This was followed by a phone call to discuss the study
further. Managers provided written consent for their setting to be involved. Schools’ Head
Teachers or nursery managers acted as a gatekeeper and gave the information sheet to all
Educators caring for this age group at their setting. A maximum of two participants per
setting were randomly selected and provided written consent for their participation. All
the children who were cared for by those staff members were eligible to participate, with a
maximum of four recruited (selected at random should more than four parents have given
consent). Parents were given written information about the study, and the opportunity to
ask the researchers any questions. Parents willing to participate provided written consent
for their child’s participation. Children had the study explained to them and gave their
verbal assent to participate. They were told that they could stop taking part at any time.

2.5. Intervention

The intervention’s overarching objective was to improve the Educators’ ability (that
could be increased through further knowledge and skills provision) and confidence (believe
in their own capability to do so) to teach children’s fundamental movement skills and
increase children’s PA levels. Educators were offered a one-day course which was based on
a whole-systems approach, and focused on creating enabling environments and planning
PA for all developmental stages (for all children). It offered a balance between child-initiated
and adult-led PA to promote PA beyond the nursery setting (reaching the home setting).

The ‘Physical Literacy in the Early Years’ training course (“intervention” for the pur-
pose of this manuscript) was delivered by an external provider, SportWorks [54] on 6 May
2017. The intervention was delivered by a physical activity specialist with background in
both theoretical aspects of early age health interventions (university lecturer) and prac-
tical implementation within localised settings (director of sports development company
specialising in community health provision within the UK). The training was delivered to
Educators from the Intervention settings in a six-hour session on a weekend (non-work
time) at Teesside University. The training provided Educators, teaching assistants and
others working with children under five years the knowledge (BCT: instruction on how to
perform a behaviour), skills (BCT: Behavioural Practice/Rehearsal) and confidence (BCT:
Graded Tasks) to deliver enjoyable and engaging lessons which focus on the development
of core “fundamental” motor skills. The course was developed in conjunction with leading
physical education consultants, sports scientists and Office for Standards in Education and
Children’s Services and Skills (Ofsted) advisors. The course covered the theory about FMS
and physical literacy and offered practical demonstrations of age-appropriate ways to teach
and develop FMS. Details are as follows:
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The training (intervention) that was delivered to those in charge of the interaction
with the children was structured into two parts. First, a three-hour theory-based work-
shop was conducted within a classroom setting. The session was structured based upon a
tutor-led, interactive “workshop” model in order to raise awareness and understanding of
“physical literacy” for Educators. The workshop incorporated the following subject areas:
the definition of the terms “physical literacy”, “fundamental movement skill” and “gross
motor skill” to raise Educators’ understanding and knowledge base (targeting the shaping
of knowledge); an overview of key scientific literature, data and trends to establish a ratio-
nale for investing time in addressing childhood obesity, physical activity and childhood
development/maturation (targeting intention/motivation/goal setting); self-reflection of
Educators’ existing work and teaching methods in relation to physical education, exercise
and education (targeting self-monitoring of behaviour); a review of physical and environ-
mental factors which affect children’s engagement and sustained participation in exercise
(e.g., increasing understanding of environmental contexts and resources); and a review
of good practice guidelines and recommendations for the delivery of physical education
and physical literacy within the early years and educational environments (N.B. content
adopted from Department of Education School Curriculum for Physical Education (Key
Stage 1) and Association for Physical Education (AfPE)).

Following a 60 min lunch break, the second part of the intervention was delivered in
the afternoon in a sports hall environment. The two-hour session was structured within
a ‘practical’ format (modelling and prompt practice were used as Behaviour Change
Techniques [55]) and Educators requested to wear appropriate exercise/leisure clothing.
The workshop incorporated the following subject areas:

1. Practical overview of children’s physical developmental phases at 12 months, 18 months,
24 months (2 years of age), 36 months (3 years of age) and 60 months (5 years of age)
in order to identify typical changes in movement proficiency over time (provision
of knowledge);

2. An introduction to practical physical literacy included delivery considerations and
good practice guidelines (content based upon UK Athletics’ ‘Run, Jump, Throw’
curriculum [56] and ‘Fundamental Motor Skills: A Manual for Classroom Teachers’
(1996) [57];

3. Introduction to, and practical demonstration of, a range of physical activities suit-
able for early years Educators and settings (modelling with prompt practice). Main
movement patterns reviewed and demonstrated included:

I. Crawling, walking, running, hopping, leaping, galloping, dodging, swimming;
II. Balance, spatial awareness, linking of movements;
III. Object control;
IV. Summary of the Department for Education’s Physical Education curriculum

and Ofsted’s assessment guidance regarding the practical delivery of physical
education lessons.

Educators were each required to plan and deliver a 10 min practical lesson based upon
aforementioned content (goal setting, action planning, prompt practice). Three children (all
aged 5 years or under) were in attendance and took part in activities.

V. Review (feedback on the behaviour), reflection and action planning

The course provided knowledge and resources which could be directly applied to
each setting, leading participants through the necessary principles/knowledge, skills
and applications of physical literacy for successful planning of activities/classes and
teaching/engagement with their pupils. Educators gave feedback on the course via a
16-item questionnaire. After the training session, Educators were encouraged to speak
with the training provider to follow up on their understanding of the training and to
gather, if needed, additional help for implementation of the practices learned. Control
settings continued their usual practice and were offered the intervention at the end of
data collection.
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Staff from all settings were paid for their time: GBP 50 for attending the training course
and GBP 20 for responding to the questionnaires. Nurseries received a payment of GBP
100 as thanks for participation.

2.6. Outcomes

The primary study aims were to assess the recruitment, randomisation, retention,
fidelity and acceptability of the intervention. Therefore, the following primary outcomes
were assessed:

(1) Recruitment rate, which includes consented participants to potentially eligible partici-
pants approached;

(2) Compliance and acceptability of the intervention was measured by (a) the number
of participants attending ‘Physical Literacy in the Early Years’ intervention training
course, and (b) direct observation of the Educator by one of the researchers in the
settings for 30 min by using an adapted form of the Communication Supporting
Classroom Observation Tool [58].

The secondary aim was to explore the acceptability and feasibility of potential mea-
sures that would assess changes in the targets of the intervention, and to address this we
piloted some measures which could be considered in a definitive trial to assess intervention
effectiveness. These included:

(1) Knowledge gained from the intervention assessed by knowledge of the PA guidelines
and benefits for young children using a 16-item questionnaire (Additional File 1a);

(2) Behaviour Change Domains assessed by a 50-item questionnaire adapted from
Huijg et al. (2014) [59]. The questionnaire covered the following TDF [40] domains:
Knowledge; Skills; Social/Professional Role and Identity; Belief about Capabili-
ties; Optimism; Beliefs about Consequences; Intentions; Goals—Action Planning;
Goals—Priorities; Memory, Attention and Decision Processes; Environmental Con-
text and Resources; Social Influences; Emotion; Behavioural Regulation; Social and
Professional Role; Work Environment (Additional File 1b);

(3) Children’s anthropometric measures including height (to 0.1 cm) and weight (to
0.1 kg) which were measured twice without socks or shoes, in indoor clothing, using a
portable stadiometer (Leicester Height Measure, Child Growth Foundation, London,
United Kingdom) and calibrated scales (Seca 761, Seca Weighing and Measuring
Systems, Birmingham, England). Body mass index (BMI) was then derived, and
z-scores calculated relative to UK1990 data [60];

(4) Children’s PA was measured directly using a thigh-mounted accelerometer (activPAL)
for 7 days. The activPAL is a uniaxial accelerometer that classifies movement and
postures into sitting or lying, standing and stepping and is valid, reliable and well-
tolerated by young children [61]. The activPAL was worn in the middle of the anterior
aspect of the right thigh attached using a waterproof medical grade adhesive dressing
(3M Tegaderm), and worn underneath normal clothes. Data were collected in 15-s
epochs, and non-wear time was defined as 10 min of consecutive zero counts and
removed from daily wear time. Children were asked to wear the monitors while at the
setting. Analyses of PA data (recorded with activPAL) were undertaken using percent
of wear time in each of the postures (i.e., sitting, standing and stepping) during school
or nursery hours. The use of percentage of wear time accounts for potential differences
in wear time within and between participants;

(5) Fundamental motor skills were assessed with the Movement Assessment Battery for
Children-2 (MABC-2) [26]. The MABC-2 assesses motor skill proficiency in three
domains: (i) manual dexterity (fine motor skills); (ii) aiming and catching (object
control skills), and (iii) balance. The raw scores for each task were converted into age
standardised scores, which were then summed to give a domain score. The standard
score for each domain was again summed to give a total standard score [26];

(6) Compliance and acceptability of these measures was assessed by the number of
participants completing them at baseline and follow-up.
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2.7. Statistical Analysis

Descriptive data were processed for the following primary outcomes: (1) recruitment
ratio (ratio of consented participants to potentially eligible participants approached) and
(2) compliance with, and adoption of, the intervention (numbers attending the intervention
and numbers of observed PA and FMS activities performed by the Educators).

Basic descriptive data were generated for all secondary outcomes: numbers completing
the measures, knowledge gained from the intervention, behaviour change domains, BMI,
FMS and PA. Although this was a feasibility study, with a relatively low sample size,
inferential statistics were performed to provide preliminary information about potential
effectiveness of the intervention. Dependent t-tests were used to explore the difference
between follow-up and baseline on children’s anthropometrics, fundamental motor skills
and PA data. All analyses were conducted using SPSS v.14.

3. Results
3.1. Primary Outcomes
3.1.1. Participants and Recruitment

Of the 67 settings (nurseries n = 34, primary schools with attached nursery n = 33) that
were invited to participate, 10 positive responses were received, of which eight entered
the study for baseline measures (i.e., the target of 10 settings was not met). One non-
participating setting was mistakenly invited but was outside the geographical region, and
in the other non-participating setting the nursery manager agreed to participate but was
unable to get any parents to consent and consequently no Educators participated either.
From those eight settings, six completed follow-up measures. Table 1 presents information
describing the settings recruited. Five settings were placed in the Intervention and three
settings in the Control arm. Intervention and Control arms were broadly equivalent in terms
of total number of children enrolled, index of multiple deprivation and free school meals.
Generic data (range of IMD rank and decile and free school meal eligibility) from eligible
settings that did not agree to participate are also presented. A total of 46/48 children spoke
English as their first language, but we do not have information on the age/ethnicity/level
of education of the Educators.

Table 1. Demographics of Intervention and Control settings (index of multiple deprivation (IMD),
free school meals and children recruited).

Schools IMD Rank (Decile) 1 Free School Meals
Eligibility (%) Children Recruited (n)

Intervention:
1 68 (1) 47 7
2 8905 (3) 39 8
3 59 (1) 59 7
4 376 (1) 70 5
5 24,695 (8) 13 8

Control:
1 9247 (3) 12 6
2 799 (1) NA 2 4
3 613 (1) NA 2 4

Eligible but
NOT recruited 26 to 31,525 (1 to 10) 3 1 to 57 -

1 1 = most deprived. 2 NA = not available. 3 unit (range).

3.1.2. Acceptability of the Intervention

Two Educators were recruited from each setting (100% of target), and all of the In-
tervention Educators completed the intervention training course. All Educators who
completed the intervention training found the course interesting and gained new knowl-
edge. All found the trainer knowledgeable and approachable, and 9/10 thought the content
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was delivered at the right speed. Eight out of 10 were happy to attend at the weekend, with
only one participant not wanting to attend and the other did not respond. Eight out of
10 said they would have attended if they were not getting paid, two participants did not
respond. Eight out of ten would recommend the course to colleagues, while one said that
they would not and the other did not respond. Although the study was wait-list control,
and the training course was offered to all Control settings at the end of the data collection
period, none of the Control settings took up this offer after being contacted four times.
Likewise, the training provider tried to engage with participants who took part in the
intervention to follow-up on the understanding of the training but none of the intervention
participants (n = 10) returned the phone calls. Finally, none of the Educators (n = 16) agreed
to take part in a focus group or interview to explore reasons for the lack of interest and
drop-out rate from either Intervention or Control Educators or settings.

3.1.3. Participant Retention, and Acceptability of Potential Secondary Outcome Measures

In terms of meeting the primary outcomes of the study, 4/5 of Intervention and 2/3 of
Control settings were involved in at least some of follow-up measures (Table 2). Question-
naires exploring the intentions for behaviour change were completed by 10/10 Intervention
and 0/6 Control Educators at baseline, and by 2/10 Intervention and 0/6 Control Educators
at follow-up. Parental consent and child assent were provided by 35 Intervention children
and 13 Control children at baseline and at least one measure was recorded (anthropometric,
FMS or accelerometry) (Table 2). One intervention setting dropped out before follow-up
measures, and all the children from one Control setting had left the setting (to start school)
before follow-up.

Table 2. Numbers of settings/Educators/children involved in the study.

Intervention (n) Control (n)

Baseline Follow-Up Baseline Follow-Up

Settings
Participation 5 4 3 2
Observations 5 0 3 0

Staff
Participation 10 1 2 6 0

Questionnaires 10 2 0 0
Interviews 0 0 0 0

Children
Total consent given 35 (46% female) - 13 (38% female) -

Completed:
Anthropometry 30 (40% female) 23 (35% female) 13 (38% female) 5 (100% female)

FMS 30 (40% female) 23 (35% female) 13 (38% female) 5 (100% female)
Accelerometry

(activPAL) 21 (42 % female) 15 (36% female) 6 (40% female) 0

1 All completed training.

3.1.4. Observations of Educator Practice

Results of Educator observations are presented in Supplementary Table S1. Although
Educators taking part in the study were the ones who were focused on, all staff in the room
were observed, whether in the study or not. This was due to more staff being present to
ensure the correct ratio of staff : children were maintained, and all staff in the room were
therefore interacting both with each other and with the children. All observations were
performed at baseline only, due to Educators not engaging at follow-up, so we are unable
to offer an assessment of whether the intervention altered Educator behaviour. Educators
were generally observed to encourage activity and movement, but those requiring more
specialised guidance and co-ordination, such as hopping, jumping and skipping, were
observed less often. However, a longer observation time may have changed this.
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3.2. Secondary Outcomes
3.2.1. Educators’ Change in Knowledge

Seven Intervention Educators completed the questionnaire at baseline, two at follow-
up. At baseline, 4/7 correctly answered the question on what the PA guidelines for under
5s are. At follow-up, the two responders who had previously offered incorrect answers,
gave the correct answer. At baseline, 3/7 had heard of “fundamental movement skills”.
At follow-up this was 2/2 (both had responded “no” at baseline). Examples they gave
of what they thought it meant were generally correct. At baseline, 1/7 had heard of
“physical literacy”. At follow-up this was 2/2 (both had responded “no” at baseline),
however no answers really captured what this is (although this is not surprising as it is a
difficult concept to articulate and the definition is quite long). At baseline, 5/7 respondents
gave examples of benefits to young children of being active, although some went into
adulthood. At follow-up, 2/2 gave appropriate examples (one had not answered this
question at baseline).

3.2.2. Educators Change in Behaviours

The questionnaire on Educator intentions and beliefs at baseline was completed by
10/10 Intervention Educators but 0/6 of the Control Educators; results are in Supplemen-
tary Table S2. Educators rated themselves as above average for most of the domains,
with Environmental context and resources (i.e., the nursery setting), being a notably low
exception. None of the Educators from either Intervention or Control completed this
questionnaire at follow-up.

3.2.3. Anthropometric, Physical Activity and Fundamental Motor Skills

The children’s results are not discussed in detail as the study was not powered to
make those comparisons. However, data presented in Supplementary Table S3 show
that age, gender, anthropometric, PA and fundamental motor skills were similar between
Intervention and Control groups at baseline and follow-up. Changes from baseline to
follow-up from the Intervention group are presented in Supplementary Table S4. The
results show that there was a significant increase in weight and a significant decrease in
percentage of time stepping.

4. Discussion

This study aimed to test the feasibility of using an existing training course for Early
Years Educators to increase their knowledge of, and confidence in, delivering PA to
young children. We focused on nursery settings in a deprived area of the UK in or-
der to target health inequalities since children living in these areas show a delay in FMS
development [20,24].

Our feasibility study produced mixed results in terms of recruitment, retention and
acceptability. Recruitment was challenging, and two nurseries (one from the intervention
group and one from the control group) dropped out at follow-up, showing difficulty
retaining these settings. However, Educators and children accepted the intervention well,
and all Educators believed they gained knowledge from the course. Some challenges were
also noted in the acceptability of measurements, particularly for the control group.

4.1. Recruitment and Retention

The initial recruitment took longer than expected, leading to delays in the start date
for baseline measures and the delivery of the Intervention training course, which led to
delayed follow-up. A good proportion of parents agreed to give consent for their child
(except for one setting). However, because of the delays some of the older children had left
the nursery setting to start school, which affected retention.

The stressful environment in which Early Years Educators are operating might have
contributed to the unsuccessful recruitment and retention of Educators and managers
in our study. Additionally, the challenge of working in deprived communities is not
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new, as summarised by White et al. [62], together with suggestions for increasing recruit-
ment/retention [62]. This is increasingly of concern as the inequality gap widens and there
should be an attempt to focus on representation from participants in those communities [63].

Similar to our findings, a study that targeted lifestyle behaviours in preschool children
and their families performed in North East England reported a similar recruitment rate
(10% vs. 12%) and struggled to engage Educators [37]. The authors suggested a possible
lack of information transfer from the consenting nursery manager to the Educators since
this ‘buy-in’ from the staff who are actually working with the children is crucial to the
success of the study. On the other hand, a preschool PA intervention facilitated by a
member of school staff in a deprived and multi-ethnic population in the North West of
England was feasible concerning the recruitment and retention of children [64], showing
the importance of a key contact or champion for access and endorsement [65]. Similarly,
issues on recruiting and retaining participants were overcome in a recent feasibility study
performed in South West England [66], which tested an amended version of an existing
American intervention (Nutrition and Physical Activity Self-Assessment for Childcare
(NAP SACC)) [67]. Delivered and supported by Health Visitors, the multi-component
study successfully recruited from high/medium/low areas of deprivation. The support
of Health Visitors might have contributed to the successful recruitment and retention of
nurseries in that study, a theory supported by a previous nursery intervention targeting
oral health [68]. This could indicate a strategy for consideration in future studies. Other
strategies to increase the retention of participants throughout the study might include
offering the control group another type of health intervention (e.g., immunisation, dental
health) and additional intervention contact time through newsletters. Such strategies
appeared successful in retaining Latino children and their parents in an obesity prevention
intervention [69].

4.2. Acceptability of the Intervention and Measurements

Once recruited, Educators in the Intervention group reported that they enjoyed and
gained knowledge from the training. However, they have not further engaged with the
training provider after several attempts to contact them by phone. Likewise, children also
appeared to have enjoyed being involved in the intervention.

The acceptability of the measurements to meet the secondary aims was mixed. Base-
line measures and some follow-up measures were completed in the Intervention group.
However, Control Educators were not engaged and did not complete the questionnaires
at baseline or follow-up. Unfortunately, no Educators from either group agreed to par-
ticipate in the interviews or focus group discussions, so we have no direct evidence for
their reasons.

Many reasons could have contributed to the lack of success in engaging this group
following the intervention and measurements. The early years’ workforce has been facing
difficulties for many years, which were compounded by the COVID-19 pandemic. As
reported recently by the UK Social Mobility Commission [70], recruitment and retention of
staff in early years settings is a challenge, with one in six staff in the UK opting to leave
within one year [71]. The poor working conditions, including low wages, long hours, lack
of progression and low recognition, are some of the reasons why many highly qualified
professionals leave the sector for better career opportunities. In addition, a lack of training
and continuous professional development affects their qualifications and progression and
might have a long-term impact on young children’s education and school attainment [72].
The situation is more unfavourable in deprived areas, with recent evidence that nurseries in
deprived areas in the UK face closure over the funding gap [73]. Consequently, this could
widen the educational gap between children from rich and poor backgrounds as there
is evidence that high-quality childcare is associated with cognitive, language and social
development benefits, particularly for children from disadvantaged backgrounds [72].

Options to support long-term sustainability and reduce costs could be the delivery
of the intervention by teachers or childcare staff, as reported by Barber et al. 2016 [64].
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However, this might not be effective. A systematic review that explored the effect of
centre-based childcare PA interventions revealed that interventions delivered by teachers
or staff did not promote significant changes in PA. However, there was a positive effect
when experts (such as active play professionals or sports coaches) or external staff (such
as Health Visitors) delivered the intervention [74]. The same systematic review showed
that pragmatic interventions (i.e., delivered under ‘real-world’ conditions) did not have a
significant effect, while non-pragmatic interventions were effective. The authors suggested
that this might be related to the fact that staff had difficulty implementing the intervention
with fidelity which could then impact effectiveness [74].

As noted earlier, parents were receptive to providing their consent for their children to
participate in this study. This might be related to the fact that this intervention required
minimal engagement of parents (i.e., parental consent for measurements on children).
According to the socio-ecological model, parents and children would be the most influential
and proximal system to affect children’s PA behaviour, although evidence of using this
approach for PA in early years is weak [16,75]. It is unclear how a more intense parental
engagement in the intervention would affect the feasibility of the study, as parents living
in deprived areas in Wales reported a range of community, social, economic and personal
barriers to promoting PA in young children [76]. There might also be an additional challenge
to working with children from deprived areas, as a systematic review that explored PA
interventions in socio-economically disadvantaged communities showed that although PA
interventions are effective for adults, they were not for children [77].

The focus on an FMS intervention for this particular population is relevant as it is
known that socioeconomic status is associated with motor competence (children from
higher SES backgrounds had better motor competence) [78]. Likewise, there is a decline
in motor competence in children starting school [79], with 32.2% of children starting
school with or at risk of having a movement difficulty, a figure that has approximately
doubled in 10 years (2007–2017). Nearly all teachers from a UK survey (96%) believed
that children were starting school less physically prepared than in previous years [79].
In the US, a community-based intervention delivered by teachers four days a week with
booster sessions supported by research students found that the effects of increasing FMS
in preschool children from deprived communities could be long-lasting [80]. However,
children may also improve FMS using a ‘light touch’ approach of weekly exercise and
games and environment restructure [81].

Anecdotally, the Educators involved in this study were themselves inactive, which
might have affected the ‘buy-in’ for a physical activity intervention. Perhaps the interven-
tion needs to include a focus on the lifestyle behaviours of the Educators themselves, in
particular their physical activity. Beliefs about capability, of which self-efficacy and confi-
dence in one’s own skills are an integral part, are also critically important for Educators in
early years settings. A previous qualitative study with Educators, mentors and managers
highlighted that developing confidence through taking part in an educational programme
is vital to contribute to the sense of ‘being’ a professional [82]. Strategies to increase the
physical activity of Educators and build confidence might help overcome the perceived
barriers, including lack of time and motivation [83].

4.3. Strengths and Limitations

There were positives to take from the study: the intervention (training course) was
reported as enjoyable and informative by the Educators, parents at each setting consented
to their child’s participation and children were willing to be involved. However, there were
several unsurmountable challenges for a small feasibility study, including but not limited
to children leaving settings, children being absent on testing days, staff turnover, change
in management, non-return of telephone calls by both settings and Educators and lack of
Educator engagement. The timing of the study is crucial, as children leave nursery settings
to move on to school. Delays in recruitment or being able to take follow-up measures will
impact study retention and lead to missing data.
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4.4. Summary and Recommendations

In summary, the recruitment and acceptability of outcome measures and interven-
tion were relatively successful for parents and children, and the training element of the
intervention was well-received by the Educators. However, the same was not observed
for the recruitment of nursery practices and the acceptability of the secondary outcome
measures for Educators. Although the aim of this study was not to explore the effect of
the intervention on health-related outcomes, it is likely that the poor recruitment, retention
and acceptability of the measures would negatively impact the outcomes and benefits of
the intervention.

Several strategies could be employed to increase the participation of settings and Educators:

• Use of a co-production approach with the Educators and managers might be effec-
tive in designing the intervention and measurements. It could provide a sense of
ownership, increase engagement and might help to overcome barriers [84];

• Further involvement and incentives of local government (e.g., UK Local Authorities)
could support a more coordinated approach across local nurseries, in addition to
shared values with decision makers, which is important for intervention success and
sustained impact [85];

• Include gatekeepers to facilitate recruitment [86], not only to grant researchers access
but to legitimise the researchers’ role. A recent study used lay advisors affiliated with
the university to undertake community recruitment [87], and stressed the effort that
went into forging relationships with gatekeepers;

• Explore other delivery modes through Health Visitors, sports coaches and play pro-
fessionals, for example, as this has been successful previously [66]. However, the
long-term effectiveness of this approach is questionable, especially with the many
competing demands of these professionals;

• Use of financial compensation, which may aid retention [87]. There is evidence that
financial incentives might increase participation in low-income families of young
children [88]. However, financial incentives did not have a noticeable impact on the
current study, although recruitment may have been lower without one. Other studies
have reported that financial incentives might have a negative connotation in some
cultures [89], while others raised ethical concerns about offering incentives for research
to disadvantaged people [90].

5. Conclusions

Engaging with preschool settings and Educators has many challenges, especially in
a deprived area, and may explain the failure of this and previous interventions. Future
preschool interventions in this region should seek the involvement of the settings and
Educators in the design and development of the intervention as much as is practicable
and consider other strategies, such as the involvement of policy decision makers and other
health professionals.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/children10010145/s1. Additional file 1a: knowledge questionnaire;
Additional file 1b: implementation questionnaire; Supplementary Table S1: observations of educator
behaviour at baseline; Supplementary Table S2: results of the questionnaire measuring Educator
behavioural predictors at baseline (completed by Intervention Educators only, n = 8); Supplementary
Table S3: participants’ characteristics (children) at baseline; Supplementary Table S4: intervention
group comparison follow-up at baseline.

Author Contributions: L.B. conceived the study. L.B., L.B.A., T.R. and V.A.-S. designed the study
and refined the questionnaires. T.M., L.B.A., N.C. and D.J. collected the data. L.B., L.B.A., T.M. and
D.J. analysed the data. All contributed to the final manuscript. All authors have read and agreed to
the published version of the manuscript.

https://www.mdpi.com/article/10.3390/children10010145/s1
https://www.mdpi.com/article/10.3390/children10010145/s1


Children 2023, 10, 145 13 of 17

Funding: This study was funded by Middlesbrough Council and Fuse. L.B., L.B.A., and V.A.S. are
members of Fuse, the Centre for Translational Research in Public Health (www.fuse.ac.uk). Fuse
is a UK Clinical Research Collaboration (UKCRC) Public Health Research Centre of Excellence.
Funding for Fuse from the British Heart Foundation, Cancer Research UK, National Institute of
Health Research, Economic and Social Research Council, Medical Research Council, Health and
Social Care Research and Development Office, Northern Ireland, National Institute for Social Care
and Health Research (Welsh Assembly Government) and the Wellcome Trust, under the auspices
of the UKCRC, is gratefully acknowledged. The views expressed in this paper do not necessarily
represent those of the funders or UKCRC. The funders had no role in study design, data collection
and analysis, decision to publish, or preparation of the manuscript.

Institutional Review Board Statement: Ethical approval for the study was granted by Newcastle
University Faculty of Medical Sciences Ethics Committee (01223/9764/2016), 1 December 2016.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Letters were sent to the managers of each setting, and followed up with a phone call to discuss
the study further. Managers provided written consent for their setting to be involved. Staff at each
setting who looked after children aged 3–4 years (“Educators”) were invited to be part of the study,
and a maximum of two per setting were randomly selected. Staff gave written consent for their
participation. All the children who were cared for by those staff members were eligible to participate,
up to a maximum of four per Educator. Parents were given written information on the study, and
the opportunity to ask the researchers any questions. Parents then provided written consent for
their child’s participation. Children had the study explained to them and gave their verbal assent to
participate. They were told that they could stop taking part at any time.

Data Availability Statement: Data are being prepared for archiving, and until then are available
from the lead researcher upon request.

Acknowledgments: We are extremely grateful to the settings, educators, and families who participated.

Conflicts of Interest: Author NC is the director of SportWorks, the company providing the interven-
tion. The other authors declare no conflicts of interest. The funders had no role in the design of the
study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the
decision to publish the results.

References
1. Dawson, G.; Ashman, S.B.; Carver, L.J. The role of early experience in shaping behavioral and brain development and its

implications for social policy. Dev. Psychopathol. 2000, 12, 695–712. [CrossRef] [PubMed]
2. Walker, S.P.; Wachs, T.D.; Grantham-McGregor, S.; Black, M.M.; Nelson, C.A.; Huffman, S.L.; Baker-Henningham, H.; Chang,

S.M.; Hamadani, J.D.; Lozoff, B.; et al. Inequality in early childhood: Risk and protective factors for early child development.
Lancet 2011, 378, 1325–1338. [CrossRef] [PubMed]

3. Carson, V.; Lee, E.Y.; Hewitt, L.; Jennings, C.; Hunter, S.; Kuzik, N.; Stearns, J.A.; Unrau, S.P.; Poitras, V.J.; Gray, C.; et al. Systematic
review of the relationships between physical activity and health indicators in the early years (0–4 years). BMC Public Health 2017,
17, 854. [CrossRef]

4. Jones, D.; Innerd, A.; Giles, E.L.; Azevedo, L.B. Association between fundamental motor skills and physical activity in the early
years: A systematic review and meta-analysis. J. Sport Health Sci. 2020, 9, 542–552. [CrossRef] [PubMed]

5. 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. Systematic review of physical activity and health in the early years (aged 0–4 years). Appl. Physiol. Nutr. Metab.
2012, 37, 773–792. [CrossRef] [PubMed]

6. Timmons, B.W.; Naylor, P.J.; Pfeiffer, K.A. Physical activity for preschool children—How much and how? Can. J. Public Health.
2007, 98 (Suppl. S2), S122–S134.

7. Tucker, P. The physical activity levels of preschool-aged children: A systematic review. Early Child. Res. Q. 2008, 23, 547–558.
[CrossRef]

8. Scholes, S.; Mindell, J. Health Survey for England 2015: Physical Activity in Children; NHSDigital: London, UK, 2016.
9. Hnatiuk, J.A.; Salmon, J.; Hinkley, T.; Okely, A.D.; Trost, S. A review of preschool children’s physical activity and sedentary time

using objective measures. Am. J. Prev. Med. 2014, 47, 487–497. [CrossRef]
10. Gidlow, C.; Johnston, L.H.; Crone, D.; Ellis, N.; James, D. A systematic review of the relationship between socio-economic position

and physical activity. Health Educ. J. 2006, 65, 338–367. [CrossRef]
11. Stalsberg, R.; Pedersen, A.V. Effects of socioeconomic status on the physical activity in adolescents: A systematic review of the

evidence. Scand. J. Med. Sci. Sports 2010, 20, 368–383. [CrossRef]

www.fuse.ac.uk
http://doi.org/10.1017/S0954579400004089
http://www.ncbi.nlm.nih.gov/pubmed/11202040
http://doi.org/10.1016/S0140-6736(11)60555-2
http://www.ncbi.nlm.nih.gov/pubmed/21944375
http://doi.org/10.1186/s12889-017-4860-0
http://doi.org/10.1016/j.jshs.2020.03.001
http://www.ncbi.nlm.nih.gov/pubmed/33308805
http://doi.org/10.1139/h2012-070
http://www.ncbi.nlm.nih.gov/pubmed/22765840
http://doi.org/10.1016/j.ecresq.2008.08.005
http://doi.org/10.1016/j.amepre.2014.05.042
http://doi.org/10.1177/0017896906069378
http://doi.org/10.1111/j.1600-0838.2009.01047.x


Children 2023, 10, 145 14 of 17

12. Kelly, L.A.; Reilly, J.J.; Fisher, A.; Montgomery, C.; Williamson, A.; McColl, J.H.; Paton, J.Y.; Grant, S. Effect of socioeconomic
status on objectively measured physical activity. Arch. Dis. Child. 2006, 91, 35–38. [CrossRef] [PubMed]

13. Roscoe, C.M.P.; James, R.S.; Duncan, M.J. Accelerometer-based physical activity levels, fundamental movement skills and weight
status in British preschool children from a deprived area. Eur. J. Pediatr. 2019, 178, 1043–1052. [CrossRef] [PubMed]

14. Loprinzi, P.D.; Davis, R.E.; Fu, Y.C. Early motor skill competence as a mediator of child and adult physical activity. Prev. Med. Rep.
2015, 2, 833–838. [CrossRef] [PubMed]

15. Holfelder, B.; Schott, N. Relationship of fundamental movement skills and physical activity in children and adolescents: A
systematic review. Psychol. Sport Exerc. 2014, 15, 382–391. [CrossRef]

16. Tompsett, C.; Sanders, R.; Taylor, C.; Cobley, S. Pedagogical approaches to and effects of fundamental movement skill interventions
on health outcomes: A systematic review. Sports Med. 2017, 47, 1795–1819. [CrossRef]

17. Hardy, L.L.; Barnett, L.; Espinel, P.; Okely, A.D. Thirteen-year trends in child and adolescent fundamental movement skills:
1997–2010. Med. Sci. Sports Exerc. 2013, 45, 1965–1970. [CrossRef]

18. Okely, A.D.; Booth, M.L. Mastery of fundamental movement skills among children in New South Wales: Prevalence and
sociodemographic distribution. J. Sci. Med. Sport 2004, 7, 358–372. [CrossRef]

19. Tester, G.; Ackland, T.R.; Houghton, L. A 30-year journey of monitoring fitness and skill outcomes in physical education: Lessons
learned and a focus on the future. Adv. Phys. Educ. 2014, 4, 49336. [CrossRef]

20. Foulkes, J.D.; Knowles, Z.; Fairclough, S.J.; Stratton, G.; O’Dwyer, M.; Ridgers, N.D.; Foweather, L. Fundamental movement skills
of preschool children in Northwest England. Percept. Mot. Skills 2015, 121, 260–283. [CrossRef]

21. Morley, D.; Till, K.; Ogilvie, P.; Turner, G. Influences of gender and socioeconomic status on the motor proficiency of children in
the UK. Hum. Mov. Sci. 2015, 44, 150–156. [CrossRef]

22. Pagani, L.S.; Messier, S. Links between motor skills and indicators of school readiness at kindergarten entry in urban disadvan-
taged children. J. Educ. Dev. Psychol. 2012, 2, 95. [CrossRef]

23. Vlahov, E.; Baghurst, T.M.; Mwavita, M. Preschool motor development predicting high school health-related physical fitness: A
prospective study. Percept. Mot. Skills 2014, 119, 279–291. [CrossRef]

24. Hardy, L.L.; Reinten-Reynolds, T.; Espinel, P.; Zask, A.; Okely, A.D. Prevalence and correlates of low fundamental movement skill
competency in children. Pediatrics 2012, 130, e390–e398. [CrossRef] [PubMed]

25. McPhillips, M.; Jordan-Black, J.A. The effect of social disadvantage on motor development in young children: A comparative
study. J. Child Psychol. Psychiatry 2007, 48, 1214–1222. [CrossRef]

26. Henderson, S.E.; Sugden, D.A.; Barnett, A.L. Movement Assessment Battery for Children-2, 2nd ed.; (Movement ABC-2); The
Psychological Corporation: London, UK, 2007.

27. Giagazoglou, P. The interaction effect of gender and socioeconomic status on development of preschool-aged children in Greece.
Infants Young Child. 2013, 26, 177–186. [CrossRef]

28. Goodway, J.D.; Smith, D.W. Keeping all children healthy: Challenges to leading an active lifestyle for preschool children qualifying
for at-risk programs. Fam. Community Health 2005, 28, 142–155. [CrossRef] [PubMed]

29. Hinkley, T.; Crawford, D.; Salmon, J.; Okely, A.D.; Hesketh, K. Preschool children and physical activity: A review of correlates.
Am. J. Prev. Med. 2008, 34, 435–441. [CrossRef]

30. Wick, K.; Leeger-Aschmann, C.S.; Monn, N.D.; Radtke, T.; Ott, L.V.; Rebholz, C.E.; Cruz, S.; Gerber, N.; Schmutz, E.A.; Puder,
J.J.; et al. Interventions to promote fundamental movement skills in childcare and kindergarten: A systematic review and
meta-analysis. Sports Med. 2017, 47, 2045–2068. [CrossRef]

31. Department for Education. Statutory Framework for the Early Years Foundation Stage. Setting the Standards for Learning,
Development and Care for Children from Birth to Five. 2017. Available online: https://assets.publishing.service.gov.uk/
government/uploads/system/uploads/attachment_data/file/974907/EYFS_framework_-_March_2021.pdf (accessed on 11
May 2021).

32. Engel, A.C.; Broderick, C.R.; van Doorn, N.; Hardy, L.L.; Parmenter, B.J. Exploring the relationship between fundamental motor
skill interventions and physical activity levels in children: A systematic review and meta-analysis. Sports Med. 2018, 48, 1845–1857.
[CrossRef]

33. Logan, S.W.; Robinson, L.E.; Wilson, A.E.; Lucas, W.A. Getting the fundamentals of movement: A meta-analysis of the effectiveness
of motor skill interventions in children. Child Care Health Dev. 2012, 38, 305–315. [CrossRef]

34. Kreichauf, S.; Wildgruber, A.; Krombholz, H.; Gibson, E.L.; Vögele, C.; Nixon, C.A.; Douthwaite, W.; Moore, H.J.; Manios, Y.;
Summerbell, C.D. Critical narrative review to identify educational strategies promoting physical activity in preschool. Obes. Rev.
2012, 13 (Suppl. S1), 96–105. [CrossRef] [PubMed]

35. Alhassan, S.; Whitt-Glover, M.C. Intervention fidelity in a teacher-led program to promote physical activity in preschool-age
children. Prev. Med. 2014, 69, S34–S36. [CrossRef] [PubMed]

36. O’Dwyer, M.V.; Fairclough, S.J.; Ridgers, N.D.; Knowles, Z.R.; Foweather, L.; Stratton, G. Effect of a school-based active play
intervention on sedentary time and physical activity in preschool children. Health Educ. Res. 2013, 28, 931–942. [CrossRef]
[PubMed]

37. McSweeney, L.; Araújo-Soares, V.; Rapley, T.; Adamson, A. A feasibility study with process evaluation of a preschool intervention
to improve child and family lifestyle behaviours. BMC Public Health 2017, 17, 248. [CrossRef]

http://doi.org/10.1136/adc.2005.080275
http://www.ncbi.nlm.nih.gov/pubmed/16239246
http://doi.org/10.1007/s00431-019-03390-z
http://www.ncbi.nlm.nih.gov/pubmed/31065843
http://doi.org/10.1016/j.pmedr.2015.09.015
http://www.ncbi.nlm.nih.gov/pubmed/26844157
http://doi.org/10.1016/j.psychsport.2014.03.005
http://doi.org/10.1007/s40279-017-0697-z
http://doi.org/10.1249/MSS.0b013e318295a9fc
http://doi.org/10.1016/S1440-2440(04)80031-8
http://doi.org/10.4236/ape.2014.43017
http://doi.org/10.2466/10.25.PMS.121c14x0
http://doi.org/10.1016/j.humov.2015.08.022
http://doi.org/10.5539/jedp.v2n1p95
http://doi.org/10.2466/10.25.PMS.119c16z8
http://doi.org/10.1542/peds.2012-0345
http://www.ncbi.nlm.nih.gov/pubmed/22826575
http://doi.org/10.1111/j.1469-7610.2007.01814.x
http://doi.org/10.1097/IYC.0b013e318283bfb8
http://doi.org/10.1097/00003727-200504000-00006
http://www.ncbi.nlm.nih.gov/pubmed/15778628
http://doi.org/10.1016/j.amepre.2008.02.001
http://doi.org/10.1007/s40279-017-0723-1
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/974907/EYFS_framework_-_March_2021.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/974907/EYFS_framework_-_March_2021.pdf
http://doi.org/10.1007/s40279-018-0923-3
http://doi.org/10.1111/j.1365-2214.2011.01307.x
http://doi.org/10.1111/j.1467-789X.2011.00973.x
http://www.ncbi.nlm.nih.gov/pubmed/22309068
http://doi.org/10.1016/j.ypmed.2014.07.024
http://www.ncbi.nlm.nih.gov/pubmed/25066019
http://doi.org/10.1093/her/cyt097
http://www.ncbi.nlm.nih.gov/pubmed/24107857
http://doi.org/10.1186/s12889-017-4167-1


Children 2023, 10, 145 15 of 17

38. Malden, S.; Reilly, J.J.; Hughes, A.; Bardid, F.; Summerbell, C.; De Craemer, M.; Cardon, G.; Androutsos, O.; Manios, Y.; Gibson,
A.M. Assessing the acceptability of an adapted preschool obesity prevention programme: ToyBox-Scotland. Child Care Health Dev.
2020, 46, 213–222. [CrossRef]

39. Michie, S.; Richardson, M.; Johnston, M.; Abraham, C.; Francis, J.; Hardeman, W.; Eccles, M.P.; Cane, J.; Wood, C.E. The behavior
change technique taxonomy (v1) of 93 hierarchically clustered techniques: Building an international consensus for the reporting
of behavior change interventions. Ann. Behav. Med. 2013, 46, 81–95. [CrossRef]

40. Cane, J.; O’Connor, D.; Michie, S. Validation of the theoretical domains framework for use in behaviour change and implementa-
tion research. Implement. Sci. 2012, 7, 37. [CrossRef]

41. Michie, S.; Wood, C.E.; Johnston, M.; Abraham, C.; Francis, J.J.; Hardeman, W. Behaviour change techniques: The development
and evaluation of a taxonomic method for reporting and describing behaviour change interventions (a suite of five studies
involving consensus methods, randomised controlled trials and analysis of qualitative data). Health Technol. Assess. 2015, 19,
1–188. [CrossRef]

42. Michie, S.; Johnston, M.; Abraham, C.; Lawton, R.; Parker, D.; Walker, A. Making psychological theory useful for implementing
evidence based practice: A consensus approach. Qual. Saf. Health Care 2005, 14, 26–33. [CrossRef]

43. McParlin, C.; Bell, R.; Robson, S.C.; Muirhead, C.R.; Araújo-Soares, V. What helps or hinders midwives to implement physical
activity guidelines for obese pregnant women? A questionnaire survey using the Theoretical Domains Framework. Midwifery
2017, 49, 110–116. [CrossRef]

44. Craig, L.E.; Taylor, N.; Grimley, R.; Cadilhac, D.A.; McInnes, E.; Phillips, R.; Dale, S.; O’Connor, D.; Levi, C.; Fitzgerald, M.; et al.
Development of a theory-informed implementation intervention to improve the triage, treatment and transfer of stroke patients
in emergency departments using the Theoretical Domains Framework (TDF): The T3 Trial. Implement. Sci. 2017, 12, 88. [CrossRef]

45. Beenstock, J.; Sniehotta, F.F.; White, M.; Bell, R.; Milne, E.M.G.; Araujo-Soares, V. What helps and hinders midwives in engaging
with pregnant women about stopping smoking? A cross-sectional survey of perceived implementation difficulties among
midwives in the North East of England. Implement. Sci. 2012, 7, 36. [CrossRef]

46. Garbutt, J.M.; Dodd, S.; Walling, E.; Lee, A.A.; Kulka, K.; Lobb, R. Theory-based development of an implementation intervention
to increase HPV vaccination in pediatric primary care practices. Implement. Sci. 2018, 13, 45. [CrossRef] [PubMed]

47. Craig, P.; Dieppe, P.; Macintyre, S.; Michie, S.; Nazareth, I.; Petticrew, M. Developing and evaluating complex interventions: The
new Medical Research Council guidance. BMJ 2008, 337, a1655. [CrossRef] [PubMed]

48. Moore, G.F.; Audrey, S.; Barker, M.; Bond, L.; Bonell, C.; Hardeman, W.; Moore, L.; O’Cathain, A.; Tinati, T.; Wight, D.; et al.
Process evaluation of complex interventions: Medical Research Council guidance. BMJ 2015, 350, h1258. [CrossRef] [PubMed]

49. Department for Communities and Local Government. The English Indices of Deprivation 2015. 2015. Available online:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/465791/English_
Indices_of_Deprivation_2015_-_Statistical_Release.pdf (accessed on 11 May 2021).

50. Mahood, N. Middlesbrough’s Joint Strategic Needs Assessment Children and Young People 2018. 2017. Available online:
https://www.middlesbrough.gov.uk/sites/default/files/Children%20and%20Young%20People%27s%20Joint%20Strategic%
20Needs%20Assessment%20v.2.pdf (accessed on 11 May 2021).

51. Pan, Q.; Trang, K.T.; Love, H.R.; Templin, J. School readiness profiles and growth in academic achievement. Front. Educ. 2019,
4, 127. [CrossRef]

52. Middlesbrough Council. Middlesbrough Incremental School Readiness Model; Middlesbrough Council: Middlesbrough, UK, 2016.
53. Lancaster, G.A.; Thabane, L. Guidelines for reporting non-randomised pilot and feasibility studies. Pilot Feasibility Stud. 2019,

5, 114. [CrossRef]
54. SportWorks. Available online: http://www.sportworksltd.co.uk/ (accessed on 16 January 2019).
55. Michie, S.; Ashford, S.; Sniehotta, F.F.; Dombrowski, S.U.; Bishop, A.; French, D.P. A refined taxonomy of behaviour change

techniques to help people change their physical activity and healthy eating behaviours: The CALO-RE taxonomy. Psychol. Health
2011, 26, 1479–1498. [CrossRef]

56. England Athletics. Run Jump Throw. Available online: https://www.englandathletics.org/young-athletes-and-schools/run-
jump-throw/ (accessed on 1 February 2017).

57. Victoria Department for Education. Fundamental Motor Skills. A Manual for Classroom Teachers; Government of Victoria, Australia:
Victoria, Australia, 1996.

58. Dockrell, J.E.; Bakopoulou, I.; Law, J.; Spencer, S.; Lindsay, G. Communication Supporting Classroom Observation Tool; The Communi-
cation Trust: London, UK, 2012.

59. Huijg, J.M.; Gebhardt, W.A.; Crone, M.R.; Dusseldorp, E.; Presseau, J. Discriminant content validity of a theoretical domains
framework questionnaire for use in implementation research. Implement. Sci. 2014, 9, 11. [CrossRef]

60. Cole, T.J.; Freeman, J.; Preece, M. Body mass index reference curves for the UK, 1990. Arch. Dis. Child. 1995, 73, 25–29. [CrossRef]
61. Davies, G.; Reilly, J.J.; McGowan, A.J.; Dall, P.M.; Granat, M.H.; Paton, J.Y. Validity, practical utility, and reliability of the activPAL

in preschool children. Med. Sci. Sports Exerc. 2012, 44, 761–768. [CrossRef]
62. White, E.; Armstrong, B.K.; Saracci, R. Response rates and their maximization. In Principles of Exposure Measurement in Epidemiology:

Collecting, Evaluating, and Improving Measures of Disease Risk Factors; White, E., Armstrong, B., Saracci, R., Eds.; Oxford Scholarship
Online: Oxford, UK, 2008.

63. Good Governance Institute. Engaging with the Hard-to-Reach; Good Governance Institute: London, UK, 2020.

http://doi.org/10.1111/cch.12736
http://doi.org/10.1007/s12160-013-9486-6
http://doi.org/10.1186/1748-5908-7-37
http://doi.org/10.3310/hta19990
http://doi.org/10.1136/qshc.2004.011155
http://doi.org/10.1016/j.midw.2016.09.015
http://doi.org/10.1186/s13012-017-0616-6
http://doi.org/10.1186/1748-5908-7-36
http://doi.org/10.1186/s13012-018-0729-6
http://www.ncbi.nlm.nih.gov/pubmed/29534761
http://doi.org/10.1136/bmj.a1655
http://www.ncbi.nlm.nih.gov/pubmed/18824488
http://doi.org/10.1136/bmj.h1258
http://www.ncbi.nlm.nih.gov/pubmed/25791983
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/465791/English_Indices_of_Deprivation_2015_-_Statistical_Release.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/465791/English_Indices_of_Deprivation_2015_-_Statistical_Release.pdf
https://www.middlesbrough.gov.uk/sites/default/files/Children%20and%20Young%20People%27s%20Joint%20Strategic%20Needs%20Assessment%20v.2.pdf
https://www.middlesbrough.gov.uk/sites/default/files/Children%20and%20Young%20People%27s%20Joint%20Strategic%20Needs%20Assessment%20v.2.pdf
http://doi.org/10.3389/feduc.2019.00127
http://doi.org/10.1186/s40814-019-0499-1
http://www.sportworksltd.co.uk/
http://doi.org/10.1080/08870446.2010.540664
https://www.englandathletics.org/young-athletes-and-schools/run-jump-throw/
https://www.englandathletics.org/young-athletes-and-schools/run-jump-throw/
http://doi.org/10.1186/1748-5908-9-11
http://doi.org/10.1136/adc.73.1.25
http://doi.org/10.1249/MSS.0b013e31823b1dc7


Children 2023, 10, 145 16 of 17

64. Barber, S.E.; Jackson, C.; Hewitt, C.; Ainsworth, H.R.; Buckley, H.; Akhtar, S.; Bingham, D.D.; Routen, A.C.; Summerbell, C.;
Richardson, G.; et al. Assessing the feasibility of evaluating and delivering a physical activity intervention for pre-school children:
A pilot randomised controlled trial. Pilot Feasibility Stud. 2016, 2, 12. [CrossRef] [PubMed]

65. MacDougall, C.; Fudge, E. Planning and recruiting the sample for focus groups and in-depth interviews. Qual. Health Res. 2001,
11, 117–126. [CrossRef]

66. Langford, R.; Jago, R.; White, J.; Moore, L.; Papadaki, A.; Hollingworth, W.; Metcalfe, C.; Ward, D.; Campbell, R.; Wells, S.; et al. A
physical activity, nutrition and oral health intervention in nursery settings: Process evaluation of the NAP SACC UK feasibility
cluster RCT. BMC Public Health 2019, 19, 865. [CrossRef] [PubMed]

67. Alkon, A.; Crowley, A.A.; Neelon, S.E.B.; Hill, S.; Pan, Y.; Nguyen, V.; Rose, R.; Savage, E.; Forestieri, N.; Shipman, L.; et al.
Nutrition and physical activity randomized control trial in child care centers improves knowledge, policies, and children’s body
mass index. BMC Public Health 2014, 14, 215. [CrossRef] [PubMed]

68. Giles, E.; Wray, F.; Eskyte, I.; Gray-Burrows, K.A.; Owen, J.; Bhatti, A.; Zoltie, T.; McEachan, R.; Marshman, Z.; Pavitt, S.; et al.
HABIT: Health visitors delivering Advice in Britain on Infant Toothbrushing – an early-phase feasibility study of a complex oral
health intervention. BMJ Open 2022, 12, e059665. [CrossRef] [PubMed]

69. Fitzgibbon, M.L.; Stolley, M.R.; Schiffer, L.; Van Horn, L.; KauferChristoffel, K.; Dyer, A. Hip-Hop to Health Jr. for Latino
preschool children. Obesity 2006, 14, 1616–1625. [CrossRef]

70. Social Mobility Commission. The Stability of the Early Years Workforce in England. An Examination of National, Regional and
Organisational Barriers; Education Policy Institute (EPI) and National Centre for Social Research (NatCen): London, UK, 2020.

71. Bonetti, S. The Early Years Workforce in England. A Comparative Analysis using the Labour Force Survey; Education Policy Institute:
London, UK, 2019.

72. Melhuish, E.L. A Literature Review of The Impact of Early Years Provision on Young Children, with Emphasis Given to Children from
Disadvantaged Backgrounds; National Audit Office: London, UK, 2004.

73. National Day Nurseries Association. Nursery Closures Rocket by 153% Since 30 ‘Free’ Hour Policy Began. Available on-
line: https://www.ndna.org.uk/NDNA/News/Press_releases/2019/Nursery_closures_rocket_by_153_since_30_free_hour_
policy_began.aspx (accessed on 16 June 2021).

74. Finch, M.; Jones, J.; Yoong, S.; Wiggers, J.; Wolfenden, L. Effectiveness of centre-based childcare interventions in increasing
child physical activity: A systematic review and meta-analysis for policymakers and practitioners. Obes. Rev. 2016, 17, 412–428.
[CrossRef]

75. Mehtälä, M.A.K.; Sääkslahti, A.K.; Inkinen, M.E.; Poskiparta, M.E.H. A socio-ecological approach to physical activity interventions
in childcare: A systematic review. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 22. [CrossRef]

76. Khanom, A.; Evans, B.A.; Lynch, R.; Marchant, E.; Hill, R.A.; Morgan, K.; Rapport, F.; Lyons, R.A.; Brophy, S. Parent recommenda-
tions to support physical activity for families with young children: Results of interviews in deprived and affluent communities in
South Wales (United Kingdom). Health Expect. Int. J. Public Particip. Health Care Health Policy 2020, 23, 284–295. [CrossRef]

77. Cleland, C.L.; Tully, M.A.; Kee, F.; Cupples, M.E. The effectiveness of physical activity interventions in socio-economically
disadvantaged communities: A systematic review. Prev. Med. 2012, 54, 371–380. [CrossRef] [PubMed]

78. Lopes, L.; Santos, R.; Coelho-e-Silva, M.; Draper, C.; Mota, J.; Jidovtseff, B.; Clark, C.; Schmidt, M.; Morgan, P.; Duncan, M.; et al.
A narrative review of motor competence in children and adolescents: What we know and what we need to find out. Int. J. Environ.
Res. Public Health 2021, 18, 18. [CrossRef]

79. Duncombe, R.; Preedy, P. Physical development in the early years: Exploring its importance and the adequacy of current provision
in the United Kingdom. Education 2020, 49, 920–934. [CrossRef]

80. Bellows, L.L.; Davies, P.L.; Courtney, J.B.; Gavin, W.J.; Johnson, S.L.; Boles, R.E. Motor skill development in low-income, at-risk
preschoolers: A community-based longitudinal intervention study. J. Sci. Med. Sport 2017, 20, 997–1002. [CrossRef] [PubMed]

81. Kobel, S.; Henle, L.; Laemmle, C.; Wartha, O.; Szagun, B.; Steinacker, J.M. Intervention effects of a kindergarten-based health
promotion programme on motor abilities in early childhood. Front Public Health 2020, 8, 219. [CrossRef]

82. Trodd, L.; Dickerson, C. ‘I enjoy learning’: Developing early years practitioners’ identities as professionals and as professional
learners. Prof. Dev. Educ. 2019, 45, 356–371. [CrossRef]

83. Centers for Disease Control and Prevention. Overcoming Barriers to Physical Activity. Available online: https://www.cdc.gov/
physicalactivity/basics/adding-pa/barriers.html (accessed on 25 June 2021).

84. Morgan, K.; Van Godwin, J.; Darwent, K.; Fildes, A. Formative research to develop a school-based, community-linked physical
activity role model programme for girls: CHoosing Active Role Models to INspire Girls (CHARMING). BMC Public Health 2019,
19, 437. [CrossRef]

85. Haggis, C.; Sims-Gould, J.; Winters, M.; Gutteridge, K.; McKay, H.A. Sustained impact of community-based physical activity
interventions: Key elements for success. BMC Public Health 2013, 13, 892. [CrossRef]

86. PUNCH, S. Research with children: The same or different from research with adults? Childhood 2002, 9, 321–341. [CrossRef]
87. Kolovou, V.; Moriarty, Y.; Gilbert, S.; Quinn-Scoggins, H.; Townson, J.; Padgett, L.; Owen, S.; Buckle, P.; Edwards, A.; Hepburn, J.;

et al. Recruitment and retention of participants from socioeconomically deprived communities: Lessons from the Awareness and
Beliefs About Cancer (ABACus3) Randomised Controlled Trial. BMC Med. Res. Methodol. 2020, 20, 272. [CrossRef]

88. Gross, D.; Bettencourt, A.F. Financial incentives for promoting participation in a school-based parenting program in low-income
communities. Prev. Sci. 2019, 20, 585–597. [CrossRef] [PubMed]

http://doi.org/10.1186/s40814-016-0052-4
http://www.ncbi.nlm.nih.gov/pubmed/27965832
http://doi.org/10.1177/104973201129118975
http://doi.org/10.1186/s12889-019-7102-9
http://www.ncbi.nlm.nih.gov/pubmed/31269926
http://doi.org/10.1186/1471-2458-14-215
http://www.ncbi.nlm.nih.gov/pubmed/24580983
http://doi.org/10.1136/bmjopen-2021-059665
http://www.ncbi.nlm.nih.gov/pubmed/36216423
http://doi.org/10.1038/oby.2006.186
https://www.ndna.org.uk/NDNA/News/Press_releases/2019/Nursery_closures_rocket_by_153_since_30_free_hour_policy_began.aspx
https://www.ndna.org.uk/NDNA/News/Press_releases/2019/Nursery_closures_rocket_by_153_since_30_free_hour_policy_began.aspx
http://doi.org/10.1111/obr.12392
http://doi.org/10.1186/1479-5868-11-22
http://doi.org/10.1111/hex.13020
http://doi.org/10.1016/j.ypmed.2012.04.004
http://www.ncbi.nlm.nih.gov/pubmed/22521997
http://doi.org/10.3390/ijerph18010018
http://doi.org/10.1080/03004279.2020.1817963
http://doi.org/10.1016/j.jsams.2017.04.003
http://www.ncbi.nlm.nih.gov/pubmed/28506451
http://doi.org/10.3389/fpubh.2020.00219
http://doi.org/10.1080/19415257.2018.1459788
https://www.cdc.gov/physicalactivity/basics/adding-pa/barriers.html
https://www.cdc.gov/physicalactivity/basics/adding-pa/barriers.html
http://doi.org/10.1186/s12889-019-6741-1
http://doi.org/10.1186/1471-2458-13-892
http://doi.org/10.1177/0907568202009003005
http://doi.org/10.1186/s12874-020-01149-x
http://doi.org/10.1007/s11121-019-0977-y
http://www.ncbi.nlm.nih.gov/pubmed/30645733


Children 2023, 10, 145 17 of 17

89. Lindenberg, C.S.; Solorzano, R.M.; Vilaro, F.M.; Westbrook, L.O. Challenges and strategies for conducting intervention research
with culturally diverse populations. J. Transcult. Nurs. 2001, 12, 132–139. [CrossRef] [PubMed]

90. Popay, J. Should disadvantaged people be paid to take care of their health? BMJ 2008, 337, a594. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1177/104365960101200207
http://www.ncbi.nlm.nih.gov/pubmed/11989230
http://doi.org/10.1136/bmj.a594
http://www.ncbi.nlm.nih.gov/pubmed/18614509

	Introduction 
	Materials and Methods 
	Ethics Statement 
	Study Design 
	Setting Location 
	Recruitment 
	Intervention 
	Outcomes 
	Statistical Analysis 

	Results 
	Primary Outcomes 
	Participants and Recruitment 
	Acceptability of the Intervention 
	Participant Retention, and Acceptability of Potential Secondary Outcome Measures 
	Observations of Educator Practice 

	Secondary Outcomes 
	Educators’ Change in Knowledge 
	Educators Change in Behaviours 
	Anthropometric, Physical Activity and Fundamental Motor Skills 


	Discussion 
	Recruitment and Retention 
	Acceptability of the Intervention and Measurements 
	Strengths and Limitations 
	Summary and Recommendations 

	Conclusions 
	References

