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Abstract
Introduction Early development of fundamental movement skills (FMS) has various health, social, emotional, cognitive, 
and physical benefits. However, reports indicate children’s motor skill proficiencies are diminishing. Therefore, the early 
childhood years and early childhood educators are vital for providing opportunities for FMS development, which may 
enable children to acquire a lifelong positive relationship with physical activity (PA).
Methods Educators at early learning centres (ELC) in a regional city were invited to participate in semi-structured inter-
views and complete a FMS diary. Following the initial data collection, a university student-led FMS focused PA program 
was delivered. After the completion of the program, educators were invited to participate in a follow-up interview and to 
complete another FMS diary. The interviews were thematically analysed and the FMS diaries were descriptively reported.
Results From pre-program interviews, three themes were identified including “educator training and recall”, “environ-
mental moderators”, and “expanding knowledge”. Educators indicated they had some formal training regarding physical 
education, but their knowledge was limited or difficult to recall. Educators suggested increasing their knowledge would 
be a valuable future enabler to advance FMS outcomes. After the completion of the program, interviews with the educa-
tors identified “program impact on practices” as another surfacing theme and is indicative the program elicited reflection 
of educators about their practices.
Conclusion A university student-led FMS focused program provoked reflective practices of educators about FMS profi-
ciency and programming. Educators identified challenges, enablers, and opportunities for facilitating FMS activities at 
ELC.

Keywords Fundamental movement skills · Student-led program · Early childhood education · Educator perspective

1 Introduction

Early childhood is the optimal time to provide routine opportunities to develop fundamental movement skills (FMS), 
which are the building blocks to develop more specialised movement that facilitate access to a broader range of physi-
cal activity (PA) experiences across the lifespan [1]. However, despite agreement in scholarship about their importance, 
research continues to report children’s motor skill proficiencies are diminishing [2–6]. Early learning centres (ELC) provide 
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opportunities for children to practice and acquire FMS through play [7, 8]. ELC educators are arguably well-placed to 
facilitate these learning experiences [9], however even trained educators may lack the skills to design and deliver a FMS 
program [10–13]. University student-led FMS focused programs may provide an opportunistic way to up-skill ELC educa-
tors through tertiary educator supervised program design and delivery in ELC [14, 15].

Scholarship has validated that the development of FMS is positively related to the likelihood of participating in PA 
across the lifespan [1, 16–19]. Additionally, higher levels of PA are correlated to bone health, psychosocial and cognitive 
health, motor skill development, and cardiometabolic health [20]. There is also claim that engagement with PA, enabled 
by well-developed FMS, may contribute to academic performance [21]. Despite these reported health benefits, most Aus-
tralian pre-school aged children do not meet the PA guidelines [22] and their motor proficiencies are diminishing [4–6].

Many children attend an early learning centre (ELC) or pre-school in their early childhood years [9, 23]. This creates a 
unique opportunity to provide PA opportunities [7] and potentially increase FMS development within pre-school aged 
children [8, 24]. Historically, research [25–28] reports that children who attend ELC settings which provide experiences 
for structured and unstructured activities (e.g. free play outside) participate in more PA and less sedentary activities. 
However, it has also been reported that children often choose to participate in stationary activities instead of PA during 
‘free outdoor play’ [29]. Further, a critical narrative review by Kreichauf et al. [30] identified that educators influenced 
children’s PA engagement, whereby children who were passively supervised by educators engaged in less PA. Conversely, 
children may participate in more strenuous types of PA during unstructured outdoor play if educators are enthusiastic 
about PA and provide demonstrations of activities [31]. ELC educators play a critical role in facilitating PA of children [9]. 
For example, their intentional teaching practices for PA can result in children spending greater amounts of time engaged 
in PA [32], however, there are a number of factors influencing the PA opportunities available in ELC. Previously educators 
of pre-school aged children have described equipment, insufficient space, daycare requirements, safety concerns and 
weather as challenges to engaging in PA, whereas resources, music, and the educator themselves being enthusiastic 
toward PA were facilitators of movement experiences [9]. Additionally, children historically have reportedly more PA at ELC 
where educators have tertiary qualifications in childcare education [33–36]. While many tertiary educated ELC educators 
understand the importance of FMS for enabling access to PA across time, these educators have also self-reported a lack 
of competence to plan, implement, manage and monitor PA in early childhood education settings [10–13].

While ELC appear to provide opportunities to increase PA and FMS, early childhood educators may not have support 
to teach FMS, overcome logistical challenges, and meet the diverse FMS needs of the children [37, 38]. One approach to 
addressing these limitations includes providing more structured opportunities for FMS to develop [39]. For example, a 
structured program might emphasize each skill being demonstrated separately followed by opportunities for children 
to practice the skills [39]. Therefore, educators would need practical resources and education to effectively instruct FMS 
to assist children in their ability to master a skill [39]. Bourke et al. [40] suggested capacity building of educators through 
professional development can improve their attitudes and knowledge surrounding PA and FMS.

Providing staff training can be costly to ELC and previously university student-led programs have been used for specific 
populations [14, 15] however there is a paucity of literature exploring educators’ experiences with university student-led 
FMS focused programs. The aims of the current study were 1. to explore educators experiences and practices in relation 
to FMS in ELCs and 2. to explore educators perceptions about challenges, enablers, and opportunities around facilitat-
ing FMS activities in ELCs. Subsequently participating educators were interviewed pre- and post- the FMS intervention. 
Interview guides and FMS diaries were used to facilitate reflection within the interviews.

2  Methodology

2.1  Ethics

The present study was approved by James Cook University Human Research Ethics Committee (Ethics number H9020). 
The study was performed in accordance with The National Statement on Ethical Conduct in Human Research 2007 
(updated 2018) which was developed jointly by the National Health and Medical Research Council (NHMRC), the 
Australian Research Council and Universities Australia. Participants were provided with an information sheet and a 
written consent form was obtained from each participant prior to commencing the interviews.
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2.2  Participants

A convenience sample of ELCs from Townsville, Queensland, Australia, were approached to participate in the research 
project. Four centres agreed to participate with a potential recruitment of fifteen educators. Thirteen educators (see 
Table 1) volunteered for the project where semi-structured interviews were conducted.

2.3  Pre‑intervention interviews

The interviews were scheduled to be no longer than 30 min and were facilitated at the respective ELCs during work 
hours. The interview guide was developed based on the existing literature and discussions within the research team. 
Each interview included some demographic questions, with the main focus being on exploring influencing factors 
regarding the opportunity for children to be active while attending the ELC. Interviews were conducted in a private 
room either by TM, DT, FC or JE and were audio recorded. Each interview was conducted with a semi-structured 
script with major questions and prompts. Training of the interview team was completed prior to all interviews. An 
example of questions asked during interviews included “what barriers might hinder the implementation of formal 
physical activities in your room”, and ‘what could help/enable you to implement formal physical activities in your room?”.

2.4  The intervention

Each of the four ELCs were provided a five-week student-led FMS focused program. Each program was prescribed to 
address the following 13 FMS as described in the Test for Gross Motor Development (TGMD) [41] and TGMD-2 [42]: 
jumping, running, galloping, hopping, leaping, skipping, side sliding, catching, stationary dribbling, striking, kicking, 
underarm throwing, and overarm throwing. Previous research in PA and FMS for children has integrated the TGMD-2 
in their programming [8, 43]. Each FMS was prescribed a minimum of twice throughout the program. Coaching cues, 
demonstrations, and encouragement were provided to the children by students enrolled in a Bachelor of Sport and 
Exercise Science, who facilitated the delivery of the program. No data was recorded of the children participating in 
the intervention as this was not the aim of the research project.

2.5  FMS diary

Participants were invited to complete a FMS diary pre- and post- the student-led program. Educators were asked 
to record the frequency that children were observed engaging in any FMS as per the TGMD and TGMD-2 for each 
hour of the day, between 8 am and 4 pm, for five days (Monday-Friday). The purpose of this diary was to serve as an 
educative tool for FMS by way of providing illustrations and descriptions of each FMS. Additionally, it served as an 
opportunity for educators to reflect on PA opportunities provided at their ELC.

Table 1  Participant 
characteristics

Demographic

Age 39.8 ± 11.4 years
Biological sex 13 Female
Highest qualification 4 × Bachelor of Education (early childhood)

7 × Diploma of childhood services
2 × Diploma of childhood services and 

studying Bachelor of Education (early 
childhood)

Years of experience 15.4 ± 7.7 years
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2.6  Post‑interventions interviews

After the completion of the student-led intervention, the educators were invited to complete a post interview which 
was conducted as outlined in the pre-intervention interviews section, with additional prompts regarding the FMS 
focused program such as ‘can you please tell me more about that?’ which assisted in exploring the questions further. 
Eleven educators volunteered for the post-intervention interviews.

2.7  Analysis

Each interview was transcribed via Microsoft Word ‘Transcribe’ and checked for accuracy by the primary author (TM) 
against the audio file. The transcriptions were thematically analysed using a reflexive thematic analysis [44]. This 
process was chosen based on the qualitative nature of the data and the ability for the authors to reflect on the data 
and generate centralised themes. The transcripts were organised in Excel based on initial codes (TM) and were refined 
after author discussions (TM, DT). The data were reviewed by investigators who have backgrounds in PA, FMS, and 
behaviour change with authors having previous experience in qualitative research (TM, DT, JE, TJ, JC). Based on the 
six-phase process outlined by Braun and Clarke [44], the authors familiarized themselves with the data by reading 
the transcripts (TM, DT, JC), and took initial notes with early discussions surrounding the potential codes that may be 
generated. Specific codes were then generated and allocated to the relevant data (TM, DT). Following this, themes 
were generated, with discussions amongst the authors to refine the final theme name (TM, DT, JE, TJ, JC). Finally, the 
results of the analysis were reported and conceptualised themes were included in the current study.

The FMS diary data are reported as descriptive statistics as the sample size limited the relevance of statistical 
comparisons.

3  Results

Four overarching themes were identified in this study. Three themes were identified from the pre-intervention inter-
views “educator training and recall” and “environmental moderators” and “expanding knowledge” and one theme was 
identified from the post-intervention interviews “program impact on practices.”

3.1  Pre‑intervention interviews

1. Educator training and recall

Almost all participants (11/13) indicated they had received some formal training regarding physical education, 
however participants suggested that their knowledge is limited or not easy to recall. When asked about their knowl-
edge and experience with PA and about FMS, participants provided the following remarks:

“It was more observations, and the different varieties of learning in observation, so physical activity is a learning. I 
forget what it is, I think it’s wellbeing and it discusses physical activity being observed. I don’t really remember much” 
Participant 3

“Probably, but it was a while ago” Participant 6

“It was so long ago… I can remember, it was 14-15 years ago” Participant 11

“I think I did one subject? So that was hands on, we’d go out in the field, and we’d practice different games and gross 
motor skills. I don’t remember much.” Participant 13

2. Environmental moderators

When asked about challenges and facilitators for providing opportunities for children to be active or to practice 
FMS, educators provided distinct responses which have been themed ‘use of space/facilities’ and ‘managing risks’. 
The themes are described below with direct quotes included.
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2.1 Use of space/facilities

Both the limited space and an abundance of space for movement opportunities were described, with most par-
ticipants referring to outdoor space.

“If it’s raining, then we’re on the veranda outside.” Participant 10.

“In our space. Our side [of the centre] is really good, like we have that big lawn there… and we’ve got [access to] the 
oval.” Participant 13

“Just thinking about the yards, we have more space over on [the other side of the centre] for more vigorous activities, 
whereas in [our side], the outdoor space is a bit more limiting” Participant 12

“We can’t put an obstacle in the yard because there’s just no room. So that has limited a lot of [activities].” Participant 
1

All ELC used technology as an opportunity for children to be physically active. The technology was used indoors, 
mostly for yoga, music and movement, or for specific online apps or YouTube videos.

“[We use a] smart board—Probably 99% [of the children] are engaged in it... They just love it. Yeah, they asked for 
it… I do have my own speaker that I bring in, we used to do like Fun Friday, and we just have music playing and we 
just get ribbons and do ribbon dancing and stuff like that.” Participant 6

“So we’ve got, apps that we use like Go Noodle app, Pevan and Sarah, so they’re dancing. So, these are just dancing, 
like move body movements and I also do some yoga [using the smart board].” Participant 9

“We use the smart board. So, on the smart board, we use Go Noodle. Yeah, that’s a program that has got dances and 
meditation. And has different program on there that you can access.” Participant 12

2.2 Managing risk

Weather conditions were identified by educators as an influencing factor to offer the opportunity to be physically 
active outdoors. Generally, participants indicated that the decision to play and be physically active outdoors was 
influenced by the heat and the rules and regulations such as ground temperature checks.

“So, we have to do a temperature check sample on the concrete every afternoon and in the morning. And if it’s above 
60 degrees, we can’t go outside to play. And being Townsville, it’s up to the 70s/80s [degrees]. So, we can hose it down, 
which cools it a bit, but we don’t generally get out till 4pm maybe 4.30pm in the afternoon, which cuts out a lot of 
that physical time.” (Participant 1)

“We’ve got a space indoor and outdoor. Time is probably a barrier because there are times we can’t be outside because 
of the sun. And the shade is not probably adequate to be out as much as we could. So, we are limited to the time… 
[The weather] 100% impacts it. Because obviously, it’s too hot. It’s too wet. So, it impacts the times you can go out-
side, But the weather [as a barrier] it’s huge….We do temperature checks and stuff like that as well” (Participant 6)

“It depends on the weather, so we have to follow the UV rating, we have to ensure that sunscreen is applied to the children 
30 minutes before they come outside, and that they have access to water. I think five or six [UV rating] is when it’s, like stay 
in shade. But anything above that, that’s when it’s like, maybe we should stay inside. We have to do an outdoor checklist 
before we come outside, and we have to check the UV as well before we come outside. It really affects how we can encour-
age children to move their bodies, as we are so scared of anything happening to them. They come outside and without 
even running, their cheeks are red, they’re hot, they’re sweating, and, I can’t be like “go for a run kids”” (Participant 3).

Taking into consideration the rules, regulations, and risks associated with PA at an ELC, participants indicated that 
it is challenging to overcome some of the imposed barriers.

“Sometimes the boys get a bit rough on the mat or tend to run around a bit, so then we put something else out [e.g., 
table activity] to keep them busy because we’re not supposed to be running inside, [they need to have] quiet voices and 
all that.” Participant 1
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“Everything we do here, is on the side of caution and it does limit you to a certain degree. But it’s part of that industry. 
“Be careful.”” Participant 2

“[Inside] it’s such a small space and a large risk of children getting hurt. I think physical activities, like yoga, are easier to 
do on a mat. But when it becomes like other things like jumping around, moving, it can become larger, so the children 
are getting hurt… Like that has a risk assessment [associated with the activity].” Participant 3

“They can’t really run around in the room because there’s obstacles, you know, [they may] hurt themselves. It’s just safety.” 
Participant 9

3 Expanding knowledge

The most prominent topic of discussion surrounding future enablers for providing opportunities for physical activ-
ity was increasing the educators’ knowledge. The following examples are statements made by participants regarding a 
future enabler of increasing their knowledge:

“I wouldn’t mind doing some PD [professional development], a bit of training, just some fun little things to do. You can 
do research online as much as you like, but until you actually do any sort of training, [the online research] can be limit-
ing.” Participant 8

“I just think for me personally, I learn a lot from watching people. So I suppose if someone was to, teach us, then we could 
teach the children as well.” Participant 12

“Maybe having an official program that you could follow…I’m keen to learn and to grow my skill set.” Participant 6

After the completion of the five-week student-led FMS intervention, eleven educators volunteered for a post-inter-
vention interview. It was noted that the eleven educators attended three or more sessions and therefore were exposed 
to at least one demonstration and delivery of each FMS. For the purposes of coding participant responses, the same 
participant number was used from the pre-intervention interviews.

3.2  Post‑intervention interviews

4 Program impact on practices

The themes that were generated from the post-intervention interviews surrounded the opportunity for educators 
to observe children’s engagement with PA and level of FMS proficiency. Additionally, educators reflected on their pro-
gramming and resources. While no direct measure of knowledge was included in the study, the ability for the five-week 
student-led FMS intervention to elicit reflection and potential changes to teaching programming highlights that some 
level of additional knowledge was achieved. The following examples are statements made by participants regarding 
their experiences with the intervention and how they have observed the children’s skills and engagement and reflected 
on their teaching programming for providing opportunities to develop FMS and/or increase PA levels:

“I think [the sessions] definitely helped me to see how engaged [the children] were and how small groups were really 
effective. I thought splitting them up [into smaller groups] and having modelling [of the skill] and then they have a go 
and really demonstrating how the skill should be done, I think I can definitely do that. It seems more achievable. I just 
really appreciate your time coming here and demonstrating how to achieve what we can. I think the kids really engaged 
well with it” Participant 13

“I think there was some things that we noticed, like the other teacher and myself did a little bit of a reflection on our own 
and we noticed that children really struggled with bouncing and dribbling the ball. So, we talked about how we might 
go to, [a large cement undercroft area] with the balls and practise bouncing a bit more. [We observed] different levels 
of ability and we did do a little bit of an assessment on their skills and then we’re going to plan some further things to 
follow up to help them.” Participant 10

“We have spoken about looking into some of your activities, for example the pool noodle [for striking FMS]. That’s just a 
simple, getting a pool noodle and chopping it in half and using it, you know?” Participant 12
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“I felt like I had a bit of [an idea about FMS/exercise], but after the program, I feel more confident in putting something 
together for the children. I think you as an educator, you are teaching the children certain things [about being physically 
active], but you don’t, understand how much they need to start building [FMS] that at a younger age. So, my biggest thing 
was like, yes, we might do [physical activity], not purposely do it, it’s just letting them do what they want to do. Whereas 
now I think that maybe we should be having that 20 minutes or whatever where we go out and we do the same thing 
[as the program] so that they’re active and understanding how to do different things. Like kicking the ball, you know, 
some people don’t know how to do that. Hitting the ball. They don’t know how to do that. Catching, bouncing, some of 
the kids that were doing the dribbling had no idea [how to do the skill]. So, I think that’s probably something that would 
benefit all children. I think if we teach children at a young age, it will hopefully continue. I mean, we’ve only got the kids, 
for one year, but hopefully it continues” Participant 4

3.3  FMS diary

Six diaries were collected pre- and post-intervention, from four ELCs. While the sample size did not meet statistical analysis 
requirements, the educators reported a total number of opportunities for FMS prior to the intervention as 237 across five 
days, with the number of opportunities increasing post-intervention to 252 across the same time period. Again, while 
not statistically significant, underarm throwing and overarm throwing opportunities increased from five to fourteen, 
and three to twelve respectively.

4  Discussion

This qualitative study included a five-week university student-led FMS focused program to explore educator experiences 
and practices in relation to FMS in ELC as well as their perceptions about challenges, enablers, and opportunities around 
facilitating FMS activities.The pre- and post- intervention interviews with educators identified four themes including 
“educator training and recall”, “environmental moderators”, “expanding knowledge” and “program impact on practices.” 
The analysis indicated that although educators received some formal education, they had difficulty recalling the infor-
mation or the content provided was limited to observations, safe set up, or instructing games (“educator training and 
recall”). While use of space/facilities and managing risks were identified as some key influencing factors (“environmental 
moderators”), the educators indicated that further educative focus on developing FMS would be the most impactful 
resource to assist them implementing purposeful PA (“expanding knowledge”). The student-led FMS focused program 
resulted in some thought-provoking reflections from the educators, who suggested the program provided an opportu-
nity to observe their students’ FMS and identify areas for improvement, while also considering their programming and 
resources to increase opportunities to increase FMS (“program impact on practices”). Additionally, the diaries, while 
not statistically analysed, descriptively indicated that educators provided additional opportunities for their students to 
develop FMS, with an increased focus on throwing activities.

Our findings align with those of Bruijns et al. [45] who suggested that providing PA training for educators has benefits 
to PA related confidence and knowledge. Similarly, Kreichauf et al. [30] acknowledged the importance of educators’ 
knowledge regarding PA and their ability to support and encourage children’s development of FMS. Additionally, there 
is a relationship between educators influencing a child’s PA behaviours and rationalising an investment in staff training 
[30]. As each ELC volunteered for the study, the director of each centre placed importance on staff training. By engaging 
with educative opportunities, educators may increase their professional capability and eagerness to implement FMS 
programs [46, 47].

Incorporating a university student-led FMS focused program and generally increasing PA levels, during the early child-
hood years, received positive feedback from educators. These findings suggest that having some coaching, demonstra-
tion, and session plans are useful for educative focus. Similar findings by Telford et al. [48] indicated that peer coaching 
of educators could lead to further opportunities for children to develop motor skills. As educators play a critical role in 
increasing PA levels [9] and a targeted FMS program may promote higher levels of PA [49], the findings of the current 
study suggest a university student-led FMS focused program may not only contribute to advancing FMS but could also 
facilitate more movement opportunities. However further investigation is required to explore FMS proficiency as a result 
of providing more student-led FMS focused programs in early childhood.

For university students completing health-related degrees which require completion of practicum, student-led services 
can provide opportunities for students to gain contextually relevant experiences in the client’s usual environment [50]. 
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For example, Tsiro et al. [50] reported that a physiotherapy student-led assessment outreach program was a feasible and 
sustainable model to assess motor skills of children at preschool settings. Those students benefited from delivering their 
services at the children’s usual setting where care-providers, such as parents and preschool staff, were available to provide 
additional support [50]. Therefore, student-led FMS focused demonstrations and programs at ELC may also provide a 
cost-effective and practical opportunity for university students completing a PA-related course to gain hands-on experi-
ence in a supportive environment while simultaneously providing regular professional development to ELC educators.

The influencing factors that were described in the interviews are similar to those previously identified [9] however 
weather was a strong focus across both use of space/facilities and managing risks. As Brown et al. [51] reported greater 
levels of PA when children are outdoors, the climate of towns and cities needs to be considered. The current study was 
based in North Queensland, Australia, and the regional city of Townsville is in the dry tropics with the average maximum 
temperature, morning humidity, and rainfall for summer reported as 31.4 °C, 70.7%, 232.3 mm respectively, which indi-
cates hot and humid summer months [52]. With winters being described as warm days and cool nights, with the average 
maximum temperature, morning humidity, and rainfall for winter reported as 25.6 °C, 64.3%, 17 mm respectively [52]. 
The current findings indicate that the climate has had considerable impact on the ability for children to be physically 
active and provides a challenge for educators as there is risk associated with participating in outdoor PA. Consideration 
should therefore be given to how FMS focused programs can be facilitated in or adapted to indoor settings, especially 
when outdoor practice is not feasible.

The current study is not without limitation, such that the findings can only be generalised to other locations in tropical 
environments and regional locations. Additionally, the study is limited to only educator experiences and future research 
could explore university student experiences as they played a critical role in the intervention. Similarly, no data were col-
lected from the children who were involved in the intervention. The outcomes of the FMS diaries cannot be generalised to 
all ELC since data were obtained from a small, convenience sample. Further research is required to explore how educative 
focus for teaching FMS could be improved through conversations and interactions between the university students and 
educators. In aligning with Petrie [47], the provision of purposeful opportunities for students and educators to extend 
their health and physical education pedagogies is likely to increase their capability and eagerness to design and deliver 
quality FMS focused programs. This professional exchange could generate strategies to overcome identified challenges 
specific to the context of practice in ELC, such as programs that can be delivered indoors or outdoors irrespective of 
weather conditions. Furthermore, for FMS programs to be sustainable, educational resources and equipment specifically 
for FMS development (e.g. pool noodles for striking) could be provided to ELC. Further research could explore university 
student-led FMS focused programs in various settings such as primary school or outside hours school care to provide 
opportunities for knowledge sharing between university students and educators. Additionally, long-term monitoring of 
educators’ experiences with providing FMS focused programs through PA opportunities is recommended.

5  Conclusion

Use of space/facilities and managing risks were influencing factors for ELC educators’ decisions surrounding delivering 
PA opportunities that enable FMS development. A university student-led FMS focused program to guide ELC educative 
focus on PA and FMS provided some reflective practices of educators where they reviewed the students’ FMS and identi-
fied opportunities for children to develop their FMS through PA opportunities.
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