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Abstract: Background/Objectives: This study investigated how tailored motor competency (MC) in-

terventions within a bespoke Scheme of Work (SOW) can support young children’s physical devel-

opment (PD) by enhancing fine motor skills (FMS) and gross motor skills (GMS). The objective was 

to enable children to meet curriculum developmental physical milestones. Methods: The longitudi-

nal case study design was conducted over 19 weeks across three academic terms and focused on 25 

children (12 boys and 13 girls aged between 5 and 6 years old). Interventions within the SOW were 

evaluated at six points to assess effectiveness and to make adjustments. Data collection included 

observations on FMS and GMS development. Results: Statistically significant improvements were 

observed in FMS and GMS after implementing the MC interventions. Notable improvements in-

cluded hopping, running, climbing, kicking, catching, and using scissors (p < 0.05). Conclusions: The 

study underscores the importance of holistic approaches to PD, highlighting the need for early in-

tervention and the crucial role of educators. The findings advocate for strategically planned MC 

interventions and practitioner observations to achieve longitudinal improvements in PD. The study 

recommends nationwide implementation to enhance PD outcomes, preparing children for lifelong 

and life-wide MC. 

Keywords: motor competency; physical development; motor skills; young children; fine motor 

skills; gross motor skills; core strength and coordination. 

 

1. Introduction 

The purpose of this study is to investigate how motor competency (MC) interven-

tions can help to support young children’s physical development (PD) through the crea-

tion of bespoke Schemes of Work (SOWs). These aim to develop both fine motor skills 

(FMS) and gross motor skills (GMS) alongside core strength and coordination to provide 

the children with the opportunity to meet their developmental milestones. 

Early childhood physical activity (PA) engagement alongside physical and motor de-

velopment are the cornerstones of long-term psychological and physical well-being [1]. 

According to research originating in London, early PA is influenced by the child’s age and 

physical ability, and by engaging in this PA, children are able to achieve significant devel-

opmental milestones earlier than other individuals who do not engage in the same quan-

tity of PA [1]. A study undertaken in Canada examines the effects that children’s poor 

hand–eye coordination can have on a variety of activities, explaining that this can cause 

issues with learning to read and write as well as with playing sports since it makes it 

difficult to hit or catch a ball [2]. Additionally, difficulties with academic challenges might 

result from inadequate hand–eye coordination, as it may affect an individual’s ability to 

pay attention [2]. 
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It is highlighted [3] that within England, children’s developmental stages trailed be-

hind those expected for their age. Therefore, many young children were failing to meet 

age-related PD expectations demarcated in early learning goals (ELGs), which map out 

the developmental milestones within the curriculum of the Early Years Foundation Stage 

(EYFS) for practitioners [4]. The current curriculum suggests that there is motor potential 

for young children. However, previous research [3] highlights that young children are 

failing to meet age-related expectations regarding their overall motor development of 

FMS and GMS. Further highlighting the necessity for tailored support plans, which strive 

to develop both FMS and GMS to upskill the children to meet developmental targets, a 

systematic research review demonstrated that more engagement in PA contributes to im-

proved MC and cognitive development in the early years [5, 6]. To do this, educators re-

quired both guidance and assistance on how to best involve children in a wide range of 

captivating activities that further develop PD in the impacted areas. 

As mentioned above, FMS and GMS are crucial for future PA levels since participa-

tion in PA during the younger years can promote the development of FMS and GMS, 

which, in turn, enhance engagement in life-long PA [7,8]. Evidence also suggests that FMS 

and GMS play an important role in school readiness (SR) [9]. However, only 65.2% of chil-

dren in England achieve a good level of PD by the end of their first year of school [10]. 

Jones et al. [9] gathered data from 326 four- and five-year-old children in the northeast of 

England for a cross-sectional investigation to examine the association between being 

physically active, having ‘good’ FMS and GMS, and being school-ready. According to a 

regression analysis of their findings, motor-skill characteristics and sedentary behaviour 

were strongly predictive of SR, unlike PA [9]. They continue to explain that sedentary 

behaviour and motor skills both strongly influence SR and that, as a result, encouraging 

motor skills and developmentally suitable sedentary behaviour activities may improve 

the number of young children who are deemed school-ready. 

Previous research [3] states that children require a tailored plan that attempts to assist 

in strengthening both their FMS and GMS to drive them to reach developmental mile-

stones before moving into the more formal stages of education within England, referred 

to as Key Stage 1, highlighting why this study is important. It has been previously argued 

that the children are not developmentally ready to transition into Key Stage 1 [3]. There-

fore, this study acts upon these previous recommendations [3] and develops bespoke 

SOWs based on recently released government guidance [11], specifically aiming to de-

velop the skills in which previous research found the children to be developmentally be-

hind. This kind of intervention was designed to promote positive changes within motor 

development, and it was expected that this holistic approach would improve both FMS 

and GMS. 

2. Materials and Methods 

2.1. The School and Sample 

A total of 25 children (6 boys aged 5 and 6 boys aged 6, average age 5.5 years, SD± 0.3 

years; 8 girls aged 5 and 5 girls aged 6, average age 5.38 years, SD ± 0.49 years) from a rural 

village faith (Church of England) primary/elementary school in the southeast of England 

participated in this study. The children come from a variety of backgrounds due to the 

location of the school, with many coming from social housing and gated communities. All 

children were included in this study; it was a whole class approach. 

Purposive sampling techniques can help with ensuring studies are rigorous and 

trustworthy [12]. It is acknowledged that both purposeful and convenient sampling tech-

niques were used within the study. They were purposeful, as the sample within this study 

were the same children who undertook previous research with the lead researcher [3] and 

who were found to have not yet met their PD goals and were in need of support, as rec-

ommended earlier. The previous study, Huggett and Howells, [3], suggested the idea of 

tailored interventions; this study is the research of those tailored interventions. The 
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research is also convenient, as the sample consisted of children from the school where the 

lead researcher worked as the Head of Physical Education, Health and Wellbeing and had 

easy access to and contact with them daily. It is possible that it could be perceived that the 

lead researcher is biased towards seeing improvements in MC and PD; however, a re-

search team was used in the data collection to reduce any bias. 

The bespoke SOW was a whole-class intervention and was not tailored for sex. This 

was following previous researchers for this age group, who found that there is an absence 

of noticeable disparities when comparing young boys and girls in terms of FMS and GMS 

[13,14]. 

2.2. The Timeline of the Study 

The longitudinal case study design allowed for a 19-week analysis (February–June) 

across three academic terms. The timeline below (see Figure 1) demonstrates how and 

when data were collected. Baseline data were gathered at the start of term 4 (ST4), the 

SOW was then delivered during term 4 (T4), and further data were later collected at the 

end of term 4 (ET4). This made it possible to pinpoint progressions or regressions that 

transpired throughout the duration of T4’s SOW or the school holidays. The subsequent 

SOW (for terms 5 and 6) could then be modified with the intention of developing the PD 

components that the children were either deficient in or showing only minor development 

in, making it an iterative process that changed depending on the needs of the children. 

The same procedure was then repeated for terms 5 (T5) and 6 (T6). 

 

Figure 1. The timeline of the study. 
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2.3. Observations as Research Methods 

This assessment circuit (see Figure 2) was used to standardise the observations that 

focused on GMS, providing minimal opportunities for FMS to be observed. FMS data, in 

particular the children’s use of scissors, were collected during explicit sessions tailored 

explicitly to observe the children’s use of scissors. 

 

Figure 2. The assessment circuit. 

The observations were a multi-team effort to enable all children to be observed, and 

other practitioners supported the process. To ensure that the observations from the team 

were reliable, prior to data collection, ‘mock circuits’ were used, which acted as a training 

course for other practitioners participating in the observational assessments. Training 

such as this is vital for practitioners who are involved in research and is critical since they 

can have a major impact on the success of studies [15]. This form of ‘careful study plan-

ning’ [16] was adopted as previously recommended as a rigorous approach. This strategy 

enabled opportunities to practice using the data collecting sheets to ensure precisely what 

each success criteria (SC) of the skills looked like in practice. This consequently minimised 

any disparities in the observations of each criterion to ensure that consistency across the 

data collection process was upheld regardless of which adult gathered the data [17]. 

2.4. Assessment Criteria for Each of the Skills 

For the development of the assessment criteria, this study used and adapted the cri-

teria from subtests of the second edition of the Test of Gross Motor Development (TGMD-

2) [18] for the skills of hopping, running, and kicking. Each of the skills (hopping, running, 

kicking, climbing, and the use of scissors) was split into 4–5 SC needed to execute the skill 

effectively. The children were tested against these criteria at the beginning and end of each 

term. The SC can be found below. 

The TGMD-2 [15] was used and adapted (see Table 1), as it is defined as a standard-

ised norm and criterion-referenced test [19] comprising two gross motor development 

subtests, object and locomotor control, each of which has six tasks that measure a distinct 

element of gross motor development [18]. A review [20] analysed the test substance, va-

lidity, and normative samples of seven movement skill assessment tools, such as the 

TGMD-2, and found that TGMD-2 does not examine FMS or stability movement skill de-

velopment. Although the TGMD-2 is ideal for measuring GMS and used within this study, 
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alternate assessment criteria created from the age-related expectations found within the 

Development Matters Documents [21] and the ELGs within the EYFS curriculum docu-

ment (Department for Education, [22]) were used to examine FMS development in addi-

tion to GMS development. The initial aim of the ELGs, found within the EYFS document 

[22], is to accommodate a straightforward and effective transition for children into KS1 by 

presenting knowledge on each child’s learning needs and development to the new 

teacher. These EYFS guidelines were created to provide a framework for delivering con-

sistent and high-quality environments for children, recognising the importance of this age 

in a child’s development [21,22]. 

A good assessment technique should not only target the domain of concern but be 

trustworthy, reliable, simple to administer, and easy to accommodate change [23]. This 

case study employed an adapted version (see Table 1) of the assessment criteria previously 

used to assess balance in America [24]. To measure balance and core motor control, they 

employed simplified adaptations of the standard one-leg balance tests conducted on both 

steady and unsteady surfaces. This research examined and documented the capacity of 

the participants to maintain balance [24]. They were scaled from one (representing “nor-

mal” balance) to five (being an abnormal balance requiring a step down). 

The assessment circuit was designed for the children to walk across a balance beam 

steadily and carefully, stopping in the middle. As the children were not asked to do a 

simple one-leg balance, like the previous researchers [24], it was necessary to adapt and 

modify their 5-point scale criteria to just 3 SC. 

The assessment criteria for the use of scissors have been centred on age-associated 

PD needs outlined in the Development Matters document [21] and the EYFS [22], again 

using point-scale criteria, this time 4 SC (see Table 1). 

Table 1. The success criteria required for hopping, running, kicking, climbing, and the use 

of scissors in order to execute the skill effectively. 

Skill SC1 SC2 SC3 SC4 SC5 

Hopping 

Does the 

child’s non-

support leg 

swing forward 

in pendular 

fashion to pro-

duce force? 

Does the 

child’s foot of 

non-support 

leg remain be-

hind the body? 

Are the child’s 

arms flexed and 

swing forward? 

Does the child 

take off and 

land three 

consecutive 

times on pre-

ferred foot? 

Does the child 

take off and 

land three 

consecutive 

times on non-

preferred 

foot? 

Running 

Did the child’s 

arms move in 

opposition to 

their legs? 

Was there a 

brief time 

when both of 

the child’s feet 

were off the 

ground? 

Did the child 

have a narrow 

foot placement 

landing on their 

heel or toe (not 

flat-footed)? 

Was the 

child’s non-

support leg 

bent at ap-

proximately 

90 degrees? 

 

Kicking 

Did the child 

have a rapid 

continuous 

approach to 

the ball? 

Did the child 

use an elon-

gated stride or 

leap immedi-

ately prior to 

ball contact? 

Did the child 

place their non-

kicking foot even 

with or slightly 

behind the ball? 

Did the child 

kick the ball 

with instep of 

preferred foot 

(shoelaces) or 

toe? 

 

Climbing 

Does the child 

climb rhyth-

mically? 

Does the child 

observe only 

the direction of 

climbing? 

Does the child 

use over grip 

and closed grip? 

Does the child 

use diagonal 

reciprocal 

movement 
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activation pat-

tern? 

The use of 

scissors 

Does the child 

hold scissors 

in their domi-

nant hand 

with the cor-

rect fingers? 

Does the child 

open and close 

the scissors 

when cutting 

as opposed to 

tearing the pa-

per? 

Can the child cut 

in a straight line? 

Can the child 

rotate the pa-

per whilst cut-

ting? 

 

2.5. Motor Competency Interventions within the Scheme of Work (SOW) 

Research on PA promotion and preservation during childhood persistently shows 

that ‘multi-component, multi-modal, and multi-outcome’ interventions are the most ef-

fective [25,26]. Therefore, the interventions within the bespoke MC SOWs were designed 

to include a wide range of engaging activities and meet the PD needs of the children to 

have a greater effect, as they target a variety of PA modalities. 

The main focus of motor development interventions, such as those employed 

throughout terms 4, 5, and 6, which are found in Table 2 below, is on strategies that offer 

sufficient instruction with the sole objective of acquiring motor skills [27]. A recent sys-

tematic review [28] put a particular emphasis on the efficiency of school-based interven-

tions for young children between the ages of 3 and 12. The study concluded that while 

school-based treatments generally had favourable results, the magnitude of the effect var-

ied depending on the type of intervention [28]. By creating MC interventions within the 

SOWs that focused on learning, practising, and repeating motor skills [29], the recent sug-

gestions made by the Department for Education [11] in their ‘help for early years provid-

ers’ document were also considered when developing the bespoke SOWs. 

Table 2. Illustrative examples of the motor competency interventions found within the 

bespoke SOWs used within the study. 

Motor Competency Interventions Found within the Scheme of Work  

Baking cookies. 

The children will prepare the ingredients and roll and flatten dough with their hands, as 

well as mix, stir, squeeze, and spread the mixture. Finally, they will bake their cookies. 

Building an obstacle course using different terrains, such as boxes, hills, and beams. 

Children will have the chance to build their own obstacle course. Once the obstacle 

course is constructed, children will revisit it. They will reflect upon their previous cir-

cuits, and the children will uplevel and improve their circuits and develop games 

around them. Each time, they will become increasingly skilful in negotiating the differ-

ent spaces, pieces of equipment, and the length of the course. Differentiation will be pro-

vided by the change in pace and difficulty of each section of the course.  

Adventurous climbing and swinging—outdoor climbing and swing frames.  

Children will partake in adventurous climbing on outdoor play equipment and trees 

within the school grounds. 

Adventurous climbing and swinging—indoor climbing and swing frames. 

Children will utilise the indoor climbing apparatus, learning to climb a range of different 

mediums effectively using accurate foot and hand placement. 

Use of scissors. 

Children will spend an entire lesson on the skill of cutting and how to use and move 

their hands. 

Moving house. 
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Children will wrap up items and place them in boxes—ready to move houses! The chil-

dren will be required to physically pick up and move the boxes and ‘furniture’. Using 

clipboards, the children will make lists, checking that all possessions have arrived safely 

at their new house! 

Homemade playdough. 

The children will prepare the ingredients and roll and flatten playdough with their 

hands, as well as mix, stir, squeeze, and spread the mixture. Afterwards, the children 

will mould their playdough into shapes. 

Weaving. 

Children will be interlacing two sets of threads or yarns, using right angles to develop a 

‘snake’. Afterwards, children will weave strips of paper together to create their own pat-

terns.   

Gardening—weeding areas around the school and potting plants. 

Children will participate in weeding the flower beds around the school grounds and 

then will plant plants. 

Alongside the explicit MC interventions found within the SOW, warm-up activities 

(see Table 3) that specifically targeted the targeted skill development were employed. 

These warm-up activities are designed to help children develop their spatial and posi-

tional awareness, core strength, and coordination, which were identified as key areas 

where these children did not perform at the predicted levels in earlier studies [3]. 

Table 3. Illustrative examples of the warm-up activities used within the study. 

Warm-up Activities 

‘Traffic Lights’—The children respond to orders like ‘red light’ and ‘green light’, which 

improves their spatial placement and control by forcing them to consider and analyse 

their location and stop or respond accordingly. Their ability to estimate distances and 

modify their pace to halt on schedule improves their timing, coordination, and spatial 

judgement. 

‘Stuck in the Mud’—By navigating the space, children improve their understanding of 

and ability to navigate around their spatial surroundings. To avoid being caught, they 

must quickly change directions, which requires agility, positional awareness, and the 

ability to continuously observe the locations and movements of others. Later during 

terms 5 and 6, the children played ‘Stuck in the Mud’ with a twist. Once stuck, they held 

the crab position, and one of their team members had to roll a ball (striding forward, us-

ing the correct technique) underneath them to ‘unstick’ them. The incorporation of ‘the 

bridge’ into this game aimed to improve the children’s balance and core stability.  

‘Simon says’—In this classic game, I gave commands such as “Simon says touch your 

toes” or “Simon says jump forward,” requiring the children to follow the instructions 

while being mindful of their position in space and the movements of others. 

‘Mirror movements’—In pairs, the children face each other and take turns mirroring each 

other’s movements. This game promotes spatial awareness as the children are required 

to synchronise their movements whilst being aware of their own and their partner’s po-

sition. 

‘Animal crawls’—This game encourages the children to mimic different animal move-

ments, such as bear crawls, frog hops, or inchworms. These movements engage the core 

muscles while also promoting coordination and agility. 
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2.6. Statistical Analysis 

SPSS 24.0 statistical analysis (IBM Corp, Armok, NY, USA) was used. To determine if 

there were changes throughout the SOW and tailored MC interventions, the Wald chi-

square statistic was used. The significance threshold was set at <0.05, and pairwise com-

parisons were employed to determine where these differences were throughout the 

scheme. 

3. Results 

3.1. Hopping 

Significant improvements in hopping were evident for the children over time for four 

of the five SC (see Figure 3). These included the following: non-support leg swinging for-

ward in pendular fashion to produce force (SC1) significantly improved to 75% of the 

children achieving this from baseline to ET6 (χ2 17.091, p < 0.001). The foot of the non-

support leg remaining behind the body (SC2) significantly improved from 52% to 80% of 

children achieving this (χ2 8.620, p = 0.035). Arms flexed and swing forward (SC3) signif-

icantly improved to 64% of the children achieving this across the three terms (χ2 22.730, p 

< 0.001). Taking off and landing three consecutive times on the non-preferred foot (SC5) 

also significantly improved to 48% (χ2 18.756, p = 0.002) of the children achieving this skill. 

Contrarily, SC4, taking off and landing three consecutive times on the preferred foot, 

showed no significant advancements (χ2 7.786, p = 0.051). 

 

(ET4 = end of term 4. ST5 = start of term 5, ET5 = end of term 5, ST6 = start of term 6, ET6 

= end of term 6, SC = success criteria). 

Figure 3. The percentage of children meeting each of the five success criteria for hopping. 

3.2. Running 

Significant improvements were identified within three of the four SC for running (see 

Figure 4). These improvements can be seen in the following criteria: arms moving in op-

position to legs (SC1) increasing by 44% from baseline to ET6 (χ2 14.561, p = 0.006), a brief 

period where both feet are off of the ground (SC2) significantly improved from 48% to 

92% (χ2 13.216, p = 0.04), and narrow foot placement landing on heel or toe (not flat-footed) 

(SC3) significantly improved by 40% over the course of the three terms (χ2 9.957, p = 0.019). 

However, SC4 (non-support leg bent at approximately 90 degrees) revealed no significant 

developments (χ2 8.677, p = 0.070). 
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(ET4 = end of term 4. ST5 = start of term 5, ET5 = end of term 5, ST6 = start of term 6, ET6 

= end of term 6, SC = success criteria) 

Figure 4. The percentage of children meeting each of the four success criteria for running. 

3.3. Kicking 

A total of three out of four SC were identified to have had significant advancements 

within the skill of kicking (see Figure 5). These advancements can be seen in the following 

criteria: rapid continuous approach to the ball (SC1) significantly improving by 48% from 

baseline to ET6 (χ2 9.887, p = 0.020), an elongated stride or leap immediately prior to ball 

contact (SC2) significantly improving from 8% to 52% (χ2 14.381, p = 0.006), and the non-

kicking foot placed even with or slightly behind the ball (SC3) significantly improving by 

36% (χ2 12.353, p = 0.002). The final criterion, kicking the ball with the instep of the pre-

ferred foot (shoelaces) or toe, was found to have no significant effect (SC4) (χ2 3.297, p = 

0.192). 

 

(ET4 = end of term 4. ST5 = start of term 5, ET5 = end of term 5, ST6 = start of term 6, ET6 

= end of term 6, SC = success criteria) 

Figure 5. The percentage of children meeting each of the four success criteria for kicking. 

3.4. Climbing 

Significant advancements were evident within two of the four SC for climbing (see 

Figure 6). These significant advancements can be seen in mainly using over grip and 
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closed grip (SC3), which significantly improved by 32% from baseline to ET6 (χ2 11.544, p 

= 0.042), and the use of diagonal reciprocal movement activation pattern (SC4) signifi-

cantly improving from 36% to 72% (χ2 12.611, p = 0.013). Contrarily, no significant effect 

of time was found within SC1, climbing rhythmically (χ2 1.039, p = 0.308), or in SC2, ob-

serving only the direction of climbing (χ2 2.147, p = 0.342). 

 

(ET4 = end of term 4. ST5 = start of term 5, ET5 = end of term 5, ST6 = start of term 6, ET6 

= end of term 6, SC = success criteria) 

Figure 6. The percentage of children meeting each of the four success criteria for climbing. 

3.5. Use of Scissors 

Within the four criteria for the use of scissors, only one criterion had significant de-

velopment: to cut in a straight line (SC3) significantly improved by 16% from baseline to 

ET6 (χ2 14.543, p = 0.006) (see Figure 7). Meanwhile, no significant effects of time were 

evident within the other three criteria: holding scissors in the dominant hand with the 

correct fingers (SC1) (χ2 4.182, p = 0.124), opening and closing the scissors when cutting as 

opposed to tearing the paper (SC2) (χ2 6.839, p = 0.145), and rotating the paper whilst 

cutting (SC4) (χ2 5.802, p = 0.055). It should be acknowledged that the last data collection 

point (at the ET6) was missed for this skill due to the complex nature of early educational 

settings. The data for the four SC within this skill were gathered until the ST6. 

 

(ET4 = end of term 4. ST5 = start of term 5, ET5 = end of term 5, ST6 = start of term 6, ET6 

= end of term 6, SC = success criteria) 
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Figure 7. The percentage of children meeting each of the four success criteria for the use of 

scissors. 

4. Discussion 

4.1. Gross Motor Skills Development 

GMS development is crucial for the development of healthy bodies, as well as social 

and emotional well-being [22]. The SOW and the MC interventions within it (see Table 2 

above) sought to develop these GMS through not only indoor but also outdoor activities, 

as they are commonly acknowledged to be a key aspect of development for young chil-

dren that is often overlooked [30,31]. The following discusses how the SOW helped to 

support each of the skills throughout the academic year. 

4.1.1. Hopping 

Within the skill of hopping, accelerated progress is evident within SC1: non-support 

leg swings forward in pendular fashion to produce force. Progress was identified over 

each of the three terms, but the most progress occurred in T5 and T6. To execute this SC 

effectively, the children needed adequate leg strength and power to generate force during 

the hop. The muscles of both legs, particularly the quadriceps, hamstrings, and calf mus-

cles, needed to contract forcefully to propel their bodies upward and forward. Within the 

SOW, there are many interventions designed to support the development of leg strength 

required for the successful execution of this SC, such as: 

Gardening—Gardening encourages and promotes children’s PD muscular strength, 

FMS, and coordination [4]. Within the SOW, this involved squatting, bending, and lifting 

when doing tasks such as planting, weeding, and moving bags of soil. These repeated 

motions can gradually develop the children’s leg muscles, especially the quadriceps, ham-

strings, and glutes. Additionally, the joints are reinforced and are therefore made increas-

ingly more flexible. Children, in particular, like the act of digging holes, planting plants 

in them, and then pushing the soil down to ensure they are in place. Movements like this 

help to improve core strength and coordination. 

Climbing—within the SOW, this involved pushing and pulling with the leg muscles 

to propel the body upward and support body weight. It engages muscles like the quadri-

ceps, hamstrings, calves, and glutes while also challenging balance and stability. 

Building an obstacle course—van Hyfte et al. [32] explain that repeated engagement 

with obstacle courses can lead to improved MC. Therefore, within the SOW, this involved 

building and manoeuvring through the obstacle course, which is proposed to aid in de-

veloping leg strength. The children were actively encouraged to incorporate tasks such as 

jumping over equipment, climbing, crawling under obstacles, and running between sta-

tions—all of which develop lower body strength. 

Furthermore, the regular modelling and repetition of the skills [33] throughout the 

assessment circuits contributes to the progression identified within this SC. As explained 

by Kajanus [34], the repetition of the physical skill leads to the mastery of the skill. 

4.1.2. Running 

Running involves a repetitive sequence of movements, including lifting the legs, 

swinging the arms, and propelling the body forward, all of which require GMS to coordi-

nate the large muscle groups in the legs, hips, and core to generate propulsion and main-

tain momentum. Running also requires adequate muscle strength and power to lift the 

body off the ground during each stride. SC2 within the skill of running involved the chil-

dren having both feet off the ground for a brief period of time. This requires well-devel-

oped GMS, as the muscles in the legs, particularly the quadriceps, hamstrings, and calf 

muscles, generate the force for propulsion. It should be noted that although GMS are vital 

for the execution of this SC, so is dynamic balance. During the baseline assessment, 48% 

of children were meeting SC2, which rose to 68% by the end of T4. This figure further rose 
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upon the return from the school break at the beginning of T5, from 64% to 76% at the end 

of T5, rising to 92% by the end of T6. In each of the terms, there were many interventions 

that specifically targeted the development of locomotion-focused GMS and consequently 

contributed to the increase in the percentage of children meeting SC2 over the three terms, 

some of which are detailed below: 

Building obstacle courses—Play activities with a purpose, such as obstacle courses, mo-

tivate children to engage in PA while developing their muscles [35]. Within the SOW, this 

involved the children setting up obstacle courses, and they were actively encouraged to 

include activities such as crawling, jumping, and climbing. Crawling is a fundamental 

movement pattern that engages muscles in the legs, hips, and core. For example, the chil-

dren crawled through tunnels and under obstacles within the courses, which contributed 

to the development of both coordination and strength in the lower body muscles. The 

children also jumped over hurdles and leapt across gaps between equipment, which chal-

lenged the lower body muscles to generate power and force. These jumping and crawling 

exercises helped to develop strength and coordination in the legs, which is needed to ex-

ecute the SC2 of running effectively. 

Adventurous climbing and swinging—Ridgers et al. [36] suggested that when young 

children spend increased time outdoors, this often correlates with increased PA and, 

therefore, increased motor development. Therefore, within the SOW, this involved the 

children participating in both indoor and outdoor adventurous climbing and swinging. 

Climbing and swinging require significant engagement of the muscles in the legs, includ-

ing the quadriceps, hamstrings, glutes, and calves. These muscles work together to gen-

erate force and propel the body upwards or forwards during climbing and swinging 

movements, therefore placing resistance on the lower body muscles and promoting 

strength development. Additionally, the repeated contraction of leg muscles during 

climbing or the force generated to push off and swing forward when swinging helped the 

children to strengthen muscles throughout their lower body. 

Gardening—within the SOW, this involved lifting and carrying soil, the navigation of 

uneven terrain, pushing and pulling weeds, and using a shovel or spade to dig holes, turn 

soil, or plant seeds, all of which require lower body strength and coordination. The push-

ing and lifting motions involved in digging engage muscles in the legs, contributing to 

running development. 

4.1.3. Climbing 

Climbing involves the coordinated movement of the children’s entire bodies, includ-

ing the arms, legs, torso, and core muscles. For the children to perform these intricate 

movements, which include reaching, pulling, pushing, and stepping to scale the climbing 

wall, developed GMS were necessary. The overall percentage of children executing the 

skill of climbing rose from 36% during the baseline assessment to 72% at the ET6. Climb-

ing relies heavily on upper body GMS due to the significant involvement of the arms, 

shoulders, and upper back muscles in pulling and supporting the body weight during 

ascent. The repetition of interventions that target the explicit development of GMS con-

tributed to the huge improvements seen across the three terms. As the DfE [11] explains, 

weight-bearing activities such as lifting and repositioning large items or hanging and 

swinging from climbing equipment contribute to the development of upper-body 

strength [11]. 

Furthermore, the children have access to climbing facilities every day outside on the 

playground, with the potential to promote PD due to the rich affordance landscape [37]. 

However, it is important to consider that just because this activity could specifically target 

GMS development, this does not necessarily mean that the children will immediately rec-

ognise this and take advantage of it [38]. However, as Head of Physical Education, Health 

and Well-being, it was the responsibility of the research lead to ensure that children had 

the opportunities to engage in adjacent environments at school and in sporting situations 

[37]. 
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4.2. Fine Motor Skills Development 

The sooner children have the opportunity to develop their FMS through proper in-

struction and practice opportunities [39], such as those found within the SOW of this 

study, the better their self-esteem, academic success [40], and long-term health outcomes 

[41,42]. This study sought to provide the children with a variety of rich chances for both 

big and small movements, as recommended by the DfE [11]. The foci for FMS within the 

SOW were climbing, the use of scissors, and the use of cutlery. 

4.2.1. Climbing 

When climbing, children often need to make small adjustments to their grip on holds, 

especially when using an over grip, which is a grip required within SC3 for climbing. 

Dramatic improvements were identified within SC3—rising from 48% during baseline as-

sessment to 68% by the end of T4. Well-developed FMS allow the children to make the 

subtle adjustments required to execute FMS with their hands to maintain a secure grip on 

the hold. This type of grip requires precise finger placement and tension control to max-

imise contact with the hold and distribute their body weight effectively. Over the course 

of T4 and T6, many interventions within the SOW targeted the development of FMS and 

tension control: 

Baking cookies and making playdough—within the SOW, this involved the children bak-

ing their own cookies and making their own playdough. They kneaded and rolled the 

dough, which required varied levels of finger tension control. The children also squeezed 

and shaped the cookies and playdough, which helped them develop strength and dexter-

ity in their fingers. Involving young children in food preparation and cooking on a regular 

basis is a highly motivating way of improving their FMS [11]. Cooking activities found 

within the baking of cookies and making of playdough, such as squeezing, mixing, pour-

ing, and spreading, support the development of FMS and hand–eye coordination abilities 

[11]. Specifically, the motion of rolling and flattening a mixture, such as playdough, with 

the hands or with a rolling pin helps children practice utilising both hands in a coordi-

nated manner. Furthermore, pouring ingredients into bowls is another effective method 

for developing hand–eye coordination. 

Adventurous outdoor climbing and swinging—As Howells [43] explains, it is crucial to 

consider what is occurring within outdoor spaces to encourage physical activity and phys-

ical development; within the SOW, the children partook in climbing and swinging activi-

ties within an outdoor environment. This consisted of playground equipment, trees, and 

rope swings within the school grounds. Children must use mostly their hands and fingers 

to support their body weight as they climb and swing. Gripping onto holds, ropes, or bars 

provided a challenge for the muscles in the children’s fingers, hands, and forearms, grad-

ually building grip strength and finger tension control over time. Children had to change 

their finger tension to suit the needs of each unique grasp on the variety of trees, climbing 

apparatus, and monkey bars, which included a variation of surfaces. This helped children 

acquire finely tuned control [43]. 

Building obstacle courses—within the SOW, this involved children being instructed to 

construct an obstacle course that included tasks that encourage the development of FMS, 

such as tying knots and securing ropes. These activities require precise finger movements 

and tension control to manipulate and fasten equipment in place. Within this intervention, 

the children also had the chance to climb over numerous objects, with an adult modelling 

the correct hand placement for this. This type of modelling is supported by Curtin [33], 

who explains that through modelling, educators can demonstrate the activity effectively 

and ensure proper form is employed by the children [33]. 

Weaving—within the SOW, this involved helping to enhance the children’s FMS by 

supporting them with grasping, establishing their pincer grip, and manipulating various 

materials [11]. The children began the session by folding their own ‘caterpillars’ and then 

continued to weave different coloured paper to form a pattern. It was important that 
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within these sessions, educators checked for high levels of interest and observed each 

child’s dexterity, as this provided insight as to whether the materials chosen were appro-

priate and were providing a degree of challenge [11]. To guarantee that this level of diffi-

culty was present for each child within this intervention, the children utilised varied-size 

strips of paper based on their ability. 

As the children began to develop, learn, and improve a variety of FMS throughout 

these activities, their capacity to perform movement skills, such as climbing, increased 

rapidly [39]. Participation in activities that have a focus on FMS, such as the ones outlined 

above, is also crucial for children to develop coordination and regulation of their overall 

body movements [44]. 

4.2.2. The Use of Scissors 

Since using scissors requires hand–eye coordination and limb control, children who 

master it well will also benefit from improvements in other FMS [45]. SC1 within the skill 

of using scissors required the children to hold the scissors with their correct fingers in 

their dominant hand. This action of holding the scissors required FMS fundamentally be-

cause it involved the control and coordination of the children’s fingers and hand muscles 

to manipulate the scissors effectively. The children hold scissors with a precision grip, 

which entails grasping the handles of the scissors with their thumb, index, and middle 

fingers. For children to be able to precisely place their fingers and apply the proper 

amount of pressure to grasp the scissors firmly, they require well-developed FMS. SC1 

saw its first increase in the percentage of children meeting it within T5, increasing from 

75% at the beginning of T5 to 92% by the ET5. 

Furthermore, SC2 within the skill of using scissors required the children to open and 

close their scissors when cutting paper, as opposed to ripping it. A steady progression 

over the course of T4 and T5 was identified within this SC, with 72% of children meeting 

the SC during the baseline assessment and rising to 88% at the ST6. Well-developed FMS 

enable the children to regulate the amount of pressure they apply to the scissors handles 

to ensure that the blades meet smoothly and cut through the paper without excessive 

force, avoiding tearing. 

Both SC1 and SC2 require the children to be able to regulate the delicate control the 

children need to have over their finger muscles to achieve the desired cutting effect—en-

suring that they use the correct amount of pressure to hold the scissors correctly and apply 

the correct amount of pressure when cutting. This is developed within interventions 

found within the SOW, such as: 

Using scissors—within the SOW, this involved the children having explicit lessons in 

using scissors correctly. By ensuring children have explicit lessons modelling the correct 

amount of pressure, the children were able to work within small groups with adult sup-

port and guidance, developing their understanding of the amount of pressure to apply 

and when to apply it through discussion and modelling. 

Gardening—By allowing children to manipulate and handle a variety of gardening 

instruments, gardening and associated tasks can enhance motor development. Therefore, 

within the SOW, the children trimmed plants with scissors and pruners [46]. The children 

were then guided by adults to apply the right amount of pressure to cut without damag-

ing the plant. This activity helped the children to develop control over pressure regulation 

and FMS. 

Within the SC2 for using scissors, the thumb is an essential component in the opera-

tion of the scissors, as it controls the opening and closing of the tool. FMS are required to 

synchronise thumb movement to manage the cutting process and smoothly operate the 

scissors. Within the SOW, the children participated in weaving, which involved them cut-

ting strips of paper to weave. Engaging in crafting activities such as this that involve cut-

ting paper allowed the children to practice using scissors, promoting skill development 

and precision. 
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4.2.3. The Use of Cutlery 

Within the SC4 for the use of cutlery, children are required to cut their food with a 

knife and fork. Cutting through different types of food requires varying levels of pressure. 

FMS allow the children to adjust the pressure exerted on the knife according to the food’s 

texture. During the baseline assessment, 37.5% of the children met SC4, and by the ET6, 

that figure rose to 75%. This is thought to be due to the extensive number of interventions 

within the SOW that aim to develop FMS, which helped to develop the skills of using 

cutlery. 

5. Strengths and Limitations 

This study is timely, as it examines the impact of the implementation of governmen-

tal guidance on early years PD [11], which suggests the need for tailored and focused in-

terventions on FMS, GMS, and core strength and coordination. It is also timely as it con-

tinues to follow the same children who were previously identified as being behind in their 

PD and in need of interventions to support their overall development. A particular 

strength of this study is the novel approach to following the children’s progression over a 

longitudinal period of 19 weeks to analyse the impact of MC interventions from the be-

spoke SOWs. It does not just provide a snapshot but also considers the effectiveness of the 

activities within the SOW and how these activities helped improve the children’s motor 

skills. The aim of this analysis was to help future practitioners see not only the how but 

also why they need to implement specific interventions. 

It is acknowledged, though, that this study is limited due to focusing on one case 

study school. However, focusing on the MC interventions of SOW over a longitudinal 

time allowed for depth of data for this educational setting, isolating the variables of socio-

economic background, curriculum, and the influence of affordances within the school set-

ting. Although this study is limited in terms of generalisability beyond the population 

represented, the conclusions and data provide an important insight. The findings could 

inform a larger-scale study examining more schools nationally to then include a range of 

economic and geographical settings. 

6. Conclusions and Recommendations 

This longitudinal case study has illustrated that school can be a key place to help 

support and develop PD effectively. This study has shown that a bespoke SOW containing 

multiple engaging MC interventions aiming to develop the children’s PD is effective lon-

gitudinally over three academic terms. To optimise development, although the SOW and 

MC interventions within it are critical to the development of PD levels, it is imperative 

that these be combined with effective PE lessons and ample opportunities to engage in PA 

and sports both inside and outside of school, as well as during recess time. Moreover, it is 

crucial that practitioners and teachers aim to develop each child holistically and consider 

their unique differences, and this can be undertaken through a whole-class approach, as 

this study has shown. 

Recommendations 

The results of this study highlight the need for strategically planned MC interven-

tions focusing on PD coupled with practitioner observations. As this study has demon-

strated the possibility of significant longitudinal improvements across various aspects of 

the development of FMS and GMS, it is recommended that this should be implemented 

nationwide to improve PD outcomes and ensure that our young children are equipped 

with lifelong and life-wide skills to continue their unique physical activity journeys. It is 

proposed that MC interventions and PD can be applied globally within educational set-

tings, as all children need FMS and GMS and are, therefore, not limited to just the English 

curriculum. For future research, we would recommend that international comparisons of 

motor development and FMS and GMS development are undertaken. 
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