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Abstract 

Background: Fundamental movement skills (FMS) are an important precursor to 

enjoyment of, and regular engagement in lifelong physical activity (PA). These skills ideally 

should be learned between the ages of 3- and 8-years old. In Irish primary schools, 

Physical Education (PE) is typically taught by non-specialist teachers who may not feel 

confident to deliver all aspects of the PE curriculum equally. This may be a missed 

opportunity to support children’s FMS development.  

Purpose: This research aimed to determine if specialist FMS instruction should be 

incorporated into primary PE lessons to support Irish school children’s FMS 

development. 

Methods: Study one established FMS proficiency levels among 414 school children from 

the midlands of Ireland. Study 2 involved the design, implementation and evaluation of 

an 8-week school-based intervention programme focusing on specialist FMS instruction. 

A cluster cross-over design study was used to examine the immediate and long-term 

effectiveness of the intervention on FMS proficiency levels of 255 1st and 2nd class 

children. Finally, a teacher questionnaire was designed to examine teachers’ perceptions, 

attitudes and perceived confidence to teach PE. This study aimed to identify how the 

quality of PE lessons could be improved to assist children in learning a broad range of 

FMS during the primary school years.  

Findings: Less than 40% of children achieved mastery across 15 different skills, with 

males performing significantly better than females in ball skills and non-overweight 

children outperforming overweight/obese children. The intervention programme led to 

significant improvements in locomotor subtest, ball skills subtest and overall FMS scores 

immediately following the intervention, and FMS scores remained significantly higher 

than baseline values at 13-month follow-up. Mainstream teachers in Ireland have positive 

attitudes towards PE but most feel that their pre-service training did not adequately 

prepare them to teach PE. However, teachers who completed in-service training with an 

FMS focus reported higher levels of perceived confidence to teach PE, compared to 

teachers who completed in-service training without an FMS focus. 

Conclusion: Irish children are failing to master a broad range of FMS, however, engaging 

in lessons delivered by professionals with specialist FMS content and pedagogical 

knowledge may support children’s FMS development.  
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1.1 Background 

Evidence from the national longitudinal Growing Up in Ireland study suggests an 

increasing trend in the prevalence of overweight and obesity over time. At age five, 20% 

of children were classified as overweight or obese which increased to 22% at age 9 

(Growing Up in Ireland Study Team, 2018). In a separate Cohort, levels of overweight 

and obesity remained stable between the ages of 9- and 17/18-years-old (27%), however, 

increased to 36% between the age of 17/18 and 20-years-old (Growing Up in Ireland 

Study Team, 2019). Childhood overweight and obesity results in an estimated lifetime 

cost of €4.6 billion (Perry et al., 2017) in Ireland which could be reduced by €270 million 

if BMI was reduced by 1 percent (Jennings et al., 2018). Preventative measures to reduce 

the risk of becoming overweight or obese should be prioritised as prevention is more 

cost-effective than treating the issue (Jennings et al., 2018; Gill, 1997). One of many 

important modifiable factors is physical activity levels.  

The most recent Children’s Sports Participation and Physical Activity (CSPPA) Study 

(Woods et al., 2018) found that only 17% and 10% of Irish primary and post-primary 

pupils are meeting the recommended daily physical activity (PA) guidelines of 60-minutes 

moderate to vigorous PA per day respectively, a decline of 2% for both groups compared 

to 2010 (Woods et al., 2010). High levels of physical inactivity place children at increased 

risk of developing preventable obesity-related diseases as they get older. In Ireland, 

physical inactivity is accountable for 9% of the burden of coronary heart disease, 11% of 

type 2 diabetes, 15% of breast cancer and 16% of colon cancer (Lee et al., 2012), whilst 

engaging in regular PA and limiting screen-based behaviours is associated with fewer 

health complaints among school-aged children (Keane et al., 2017). Evidence suggests 

that health-related behaviours learned in childhood transfer to adulthood (Rudolf, 2009; 

Kelder et al., 1994), thus promoting healthy habits during the early years should be 

prioritised.  

Biological (e.g. age, sex), demographic (e.g. socio-economic status, ethnicity) and socio-

cultural (e.g. parental attitudes/behaviours, rules) factors contribute to the rising rates of 

sedentary behaviour and physical inactivity among children (British Heart Foundation, 

2017; British Heart Foundation National Centre, 2012). Individuals who fail to meet the 

recommended daily physical activity guidelines are classed as physically inactive 

(Tremblay et al., 2017), whilst sedentary behaviour is defined as activities performed 

during waking hours that expend up to 1.5 metabolic equivalent units of energy. 
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Examples of sedentary behaviour include sitting, lying down and screen-based 

entertainment (Tremblay et al., 2017). The combination of physical inactivity and 

sedentary behaviours limit children’s opportunities to develop the basic skills needed for 

participation in PA, known as fundamental movement skills (FMS). The role of FMS as 

a potential precursor to lifelong health and wellbeing, has gained considerable attention 

in recent years (Stodden et al., 2008; Robinson et al., 2015). 

1.2 Significance of FMS 

FMS are described as the basic observable patterns of movement that create a foundation 

for the development of more advanced movement skills required for daily living, PA, 

recreational and competitive sport (Gallahue et al., 2012). FMS can be divided into three 

categories, including locomotor, object-control and stability skills. Locomotor skills are 

those that allow movement from one location to another (Ulrich, 2000), including 

running, jumping and skipping. Object-control skills require the use of a body part or 

implement to send or receive objects (Ulrich, 2000) and include skills like catching, 

throwing, striking and dribbling. Stability skills include bending, twisting, rolling and 

single leg stance, whereby postural control is needed to maintain both static and dynamic 

balance (Gallahue et al., 2012; Department of Education Victoria, 1996).  

Evidence suggests that proficiency in FMS can contribute to many physical, social and 

psychological health benefits (Tsangaridou 2012; Gallahue et al., 2012; Catuzzo et al. 

2016; Lubans et al. 2010), including higher PA levels (Holfelder and Schott 2014; Barnett 

et al., 2008; Mazzardo et al., 2008; Laukkanen et al., 2014), improved cardiorespiratory 

fitness (Hardy et al., 2012; Catuzzo et al., 2016), better cognitive function (Draper et al. 

2012; van der Fels, et al. 2015), increased physical self-perceptions (Babic et al., 2014) and 

a greater likelihood of maintaining a healthy weight status (Slotte et al., 2017; Bryant et 

al., 2014; Southall et al., 2004; O’Brien et al., 2016a; Okely et al., 2004; Catuzzo et al. 

2016). Children have the potential to master most FMS by the age of 6 (Gallahue et al., 

2012), however, regular practice opportunities, combined with quality instruction and 

feedback, are essential to acquiring proficiency. Failure to utilise the sensitive learning 

period between the ages of 3- and 8-years-old can make it more difficult to achieve FMS 

mastery later in life (Gallahue et al., 2012; Clark, 2005). For that reason, the early primary 

school years are an optimal time to facilitate FMS development. 

Process-oriented assessments are useful tools to monitor children’s FMS proficiency and 

development (Hulteen et al. In press; Logan et al. 2018). Skill performances are observed 
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and scored based on the presence or absence of pre-determined criteria to assess 

movement quality (i.e. the throwing technique) rather than movement outcome (i.e. how 

far one can throw) (Ulrich 2000; Bardid et al. 2019). In addition to raw scores, categorical 

variables can be created to classify skill performances by mastery level (i.e. mastery/near 

mastery or poor mastery) (Hands 2002). To remain consistent with national literature, the 

definition of mastery used by O’Brien et al. (2016b) is used for the purpose of this thesis. 

Mastery is achieved when all skill criteria are correctly performed over two trials, near 

mastery is achieved when all but one skill criteria are correctly performed over two trials 

and anything else is classified as poor mastery. Children who achieved either mastery or 

near mastery are classified as having advanced skill proficiency indicating they had 

difficulty with only one skill criteria at most.  

O’Brien et al. (2016b) was the first to highlight issues with FMS development within an 

Irish context. Only 11% of 12- to 14-year-old Irish adolescents achieved advanced skill 

proficiency in a battery test of nine basic FMS, which was supported more recently by 

Lester et al. (2017). Within the Irish primary school setting, the proportion of 6- and 10-

year-old children from the Southwest of Ireland achieving mastery across 12 skills, ranged 

from 12.3 to 79.4% (Bolger et al. 2018), while Behan et al. (2019) reported mastery/near 

mastery levels ranging from 16% to 75.3% among a sample of 2098 5- to 12-year-old 

primary school children. These figures indicate that many Irish school children are 

performing well below their developmental potential and are transitioning to adolescence 

without prior acquisition of basic movement skill proficiency. Considering children with 

higher perceived and actual skill competence are less likely to drop out of sport and PA 

compared to those who are less skilful (Garn and Cothran 2006), methods to improve 

FMS proficiency levels are of utmost importance. Children from lower socioeconomic 

backgrounds often display significantly lower FMS competence than children from higher 

socioeconomic backgrounds (Hardy et al., 2015; Hardy et al., 2012; Morley et al., 2015) 

and are less likely to engage in non-school-based sport and PA (Woods et al., 2018; 2010). 

For some children, school PE may be their only opportunity to partake in PA. Therefore, 

PE lesson quality should be maximised to ensure all children are afforded an opportunity 

to develop their FMS.  

1.3 Potential to improve FMS development through primary school PE lessons 

To date only one study has looked at the effectiveness of a school-based intervention 

programme to improve FMS proficiency levels in an Irish primary school context. Bolger 
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et al., (2019) implemented a multi-component intervention over a full academic year, 

where the intervention group significantly improved their locomotor, object-control and 

overall FMS scores at post-test. However, this type of intervention requires co-operation 

between schools, teachers, parents, children and researchers and may be overwhelming 

for some schools to implement. Many multi-component interventions have been effective 

(Bolger et al., 2019; Cohen et al., 2015; Tompsett et al., 2017; Lai et al., 2014), however, 

it is difficult to decipher the most important elements of the programmes (Lai et al., 2014). 

There is evidence to suggest that quality FMS instruction and feedback (Wick et al., 2017) 

and emphasising self-improvement rather than competition and winning can also provide 

significant improvements in FMS proficiency (Wick et al., 2017; Robinson and Goodway 

2009; Valentini and Rudishill, 2004). However, in Ireland, over 40% of PE curriculum 

time is spent on the games strand, which can often overemphasise competitiveness and 

neglect basic skill development (Woods et al. 2018; 2010). This favours only a small 

minority of children who have already mastered the basic FMS required for the games. 

In such circumstances, less skilled children may disengage from PE lessons and miss out 

on valuable opportunities to develop a broad range of FMS.  

One in ten Irish children stop playing regular sports such as GAA, basketball and soccer 

as they transition from primary to second level education (Lunn et al. 2013) which is often 

attributed to poor skill competence (Woods et al., 2010). PE teachers must be mindful of 

interindividual differences, but this can be difficult due to large curriculum demands and 

limited specialist knowledge for teaching PE and more specifically FMS (Petrie, 2010; 

Fletcher and Mandigo, 2012). Teachers act as role models in PE and their attitudes and 

perceptions can influence children’s motivation to take part in PE and PA (Bryan and 

Solmon, 2012; Xiang et al., 2003). However, having positive attitudes towards PE is only 

beneficial where the teachers have the subsequent confidence to use various teaching 

strategies and pedagogical practices to deliver all aspects of the PE curriculum in a way 

that is developmentally appropriate and suited to the individual needs of each child in a 

class (Morgan and Hansen, 2007; Elliot et al., 2013). Whilst PE specialists may have a 

greater depth of content and pedagogical knowledge for teaching PE (Davis et al., 2005; 

Gordon and Inder, 2000), generalist teachers will have a better understanding of the 

specific needs of individual children in their class and an ability to integrate cross 

curricular learning into PE lessons (Coulter et al., 2009; Fletcher and Mandigo, 2012). 

Thus, ongoing debate exists with regard to how specialist PE teaching could be integrated 

into the Irish primary school system.  
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The Youth Sport Trust in the UK is a charity that assists schools in making sustainable 

improvements to their provision of PE and school sport, and to wisely spend their share 

of the 320 million pounds in funding provided through the UK governments PE and 

Sport premium. Upskilling teachers and enhancing their confidence and competence to 

teach high quality PE is a key focus. One example is the provision of the TOP Start 

professional development programme, formally called Start to Move (Morely et al., 2016), 

that educates teachers in how to adopt a movement-based approach when teaching PE. 

Since the implementation of Top Start in 2011, teacher confidence to teach PE increased 

by 30%, whilst 4- to 7-year-old children demonstrated a 10% average increase in 

movement competence with the lowest skilled children improving by up to 22%. In 

addition, an 11% increase in moderate to vigorous PA and a 9% decrease in sedentary 

behaviours were observed (Morley et al., 2016). However, caution is warranted when 

interpreting these results as improvements in FMS proficiency and PA levels were not 

compared to a control group. Nonetheless, after two years of PE lessons from a trained 

teacher, 60% of the children associated enjoyment of PE with FMS, whereas two years 

previous children regarded the opportunity to spent time with friends as the main source 

of enjoyment in PE. This suggests that FMS-based PE lessons may enhance children’s 

feelings of positivity and enjoyment in PE but also that these improvements were likely 

influenced by the teachers improved confidence to teach PE. Therefore, creating these 

early positive experiences around PE may have important implications for children’s 

long-term motivation to take part in PA and sport.  

Efforts are being made to upskill Irish primary school teachers on ways to incorporate 

FMS into their PE curriculum through the Move Well Move Often teacher seminars 

(PDST, 2017). The initiative introduced in 2017, involves three seminars focused on 

locomotor skills, stability skills and manipulative skills (Intouch 2017). Teachers learn 

how to identify children’s skill level and how to differentiate lessons, so they are 

developmentally appropriate for individual children within their class. The resources are 

designed to complement rather than replace the current primary PE curriculum. 

However, there is currently no information to determine if upskilling Irish primary school 

teachers in the area of FMS has any impact on their confidence or attitudes towards 

teaching PE. 

Overall, there is a distinct paucity of research looking at effective methods to facilitate 

FMS development within the Irish primary school setting. This research will address this 
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gap in the literature by firstly, identifying current levels of FMS proficiency among Irish 

primary school children and secondly, using this information to develop, implement and 

evaluate an FMS intervention programme that focuses on specialist FMS instruction. The 

final study will concentrate on Irish primary school teachers’ perceptions, attitudes and 

perceived confidence to teach PE, with the aim of identifying potential factors that could 

be targeted to enhance the quality of PE lessons.  

1.4 Aims and objectives of the research 

The primary aim of this research is to determine how FMS proficiency levels of Irish 

primary school children could be improved whilst attending primary school.  

1.4.1 Study 1 aim, objectives and hypothesis 

Aim 

To establish if Irish school children, from senior infants (Year 2) to 5th class (Year 7) are 

proficient in 15 different FMS.  

Objectives  

To examine differences in FMS proficiency levels by sex and weight status. 

To identify if older children have better FMS proficiency levels than younger children. 

Hypothesis 

Irish school children will demonstrate poor proficiency across 15 FMS and significant 

differences will be observed between males and females and between overweight and 

non-overweight children. 

1.4.2 Study 2 aim, objectives and hypothesis 

Aim  

To design, implement and evaluate the effectiveness of an 8-week FMS intervention 

programme that focuses on specialist FMS instruction. 

Objectives  

To investigate if a specialist-led intervention, delivered using a mastery-motivational 

climate, can improve children’s FMS proficiency levels regardless of sex or weight-status. 

To identify if any improvements observed following the 8-week intervention can be 

maintained 13 months post-intervention. 
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Hypothesis  

An 8-week intervention delivered by an individual with specialist FMS knowledge and an 

understanding of mastery-motivational theory will lead to significant improvements in 

school children’s FMS proficiency levels regardless of sex or weight-status. 

1.4.3 Study 3 aim, objectives and hypothesis 

Aim 

To examine Irish primary school teachers’ perceptions, attitudes and perceived 

confidence to teach PE.  

Objectives 

To identify if teacher gender influences perceptions, attitudes and perceived confidence 

to teach PE. 

To ascertain the strand areas that teachers feel most and least confident to teach. 

To examine if teachers who completed FMS based in-service training feel more confident 

to teach PE compared to teachers who completed non-FMS based in-service training. 

To determine what the main barriers to the delivery of PE in Irish primary schools are.  

Hypothesis 

Irish primary school teachers will report mostly positive perceptions and attitudes 

towards teaching PE but may not feel confident to teach all strand areas of the PE 

curriculum equally. 

1.5 Structure of the thesis 

The thesis is organised into six chapters. Following this introduction (Chapter one) 

which provides the rationale for the research and outlines the main aims, objectives and 

hypothesis of the three main studies, Chapter two critically appraises the relevant 

literature pertaining to FMS and associated topics. These topics include motor 

development, motor learning theories, practice conditions, benefits associated with FMS 

proficiency, previous school-based intervention programmes, PE provision at primary 

school level and the teacher-related factors that may influence the quality of PE lessons.  

Chapter three, which has been published in the peer reviewed Journal of Sports Sciences, 

presents the findings from the first study looking at FMS proficiency levels of Irish school 
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children. The main finding highlighted that Irish school children displayed poor 

proficiency across a range of 15 FMS, and that females and overweight children were 

lagging behind their male and non-overweight counterparts, respectively. The findings 

necessitated the development of a suitable intervention programme that would support 

FMS development among children with varying characteristics, interests and abilities.  

Chapter four has been accepted to the Physical Education and Sport Pedagogy journal. 

This chapter describes the outcomes from an 8-week school-based, specialist-led 

intervention programme that aimed to support children’s FMS development. The delivery 

of the intervention was guided by the TARGET principles to create a mastery-

motivational climate so as to ensure that children were placed at the centre of the learning 

experience. The findings suggest that specialist FMS knowledge and an ability to adjust 

PE teaching pedagogy that facilitates a mastery-motivational climate could support 

children’s FMS development within the primary school setting.  

Chapter five is based on the third and final study where a comprehensive teacher 

questionnaire was developed and validated using a modified Delphi technique. The results 

provide valuable insights into generalist teachers’ perceptions, attitudes and perceived 

confidence to teach PE in primary schools in Ireland.   

Chapter six summarises the main findings from each of the three studies. In addition, 

the potential translation of the research findings, limitations of the research and 

recommendations for future work are outlined. 
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2.1 Introduction 

Chapter 2 provides an overview of literature relevant to FMS and this body of research. 

The initial focus is on childhood motor development and the role of FMS. Theories of 

motor learning and skill acquisition are then discussed, followed by a review of papers 

highlighting the benefits associated with FMS proficiency and the efficacy of FMS based 

intervention programmes. The final section provides an overview of the Irish primary 

school PE curriculum and the potential for significant improvements to be made through 

the incorporation of FMS-based PE lessons.  

2.2 Motor development and FMS 

2.2.1 Phases of motor development 

Motor development is defined as the change in motor behaviour over time and the 

underlying processes that contribute to these changes (Clark and Whitall, 1989). Humans 

undergo a specific pattern of motor development, as illustrated by the hourglass model 

(Gallahue et al., 2012) (Figure 2.1). This model shows the sequential four stages of motor 

development beginning from birth with the reflexive movement phase, followed by the 

rudimentary movement phase, the fundamental movement phase and finally the 

specialised movement phase. Each phase is subdivided into a number of stages that 

individuals progress through at different rates depending on physical, social, 

psychological and environmental factors (Clarke, 2007). The metaphorical mountain of 

motor development (Clarke and Metcalfe, 2002) proposes a similar pattern of 

development throughout life, whereby the fundamental motor skills period is deemed to 

be the most critical to skill attainment (Clarke, 2007).  
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Figure 2.1 The phases and stages of motor development (Gallahue et al., 2012) 

Each phase is critically important, as it is a cumulative process with one phase influencing 

the development of the next (Clarke and Metcalfe, 2002). The reflexive movement phase 

begins when the child is in the womb until approximately one year of age. The movement 

patterns displayed during this period are influenced by the child’s interaction with the 

environment and are pre-programmed involuntary actions, an example of this being, the 

grasp reflex that occurs when the palm of a baby’s hand is touched. The rudimentary 

movement phase involves a shift towards more spontaneous, better-controlled goal-

oriented actions, whereby the child acquires the main skills needed for survival. Such skills 

include crawling and walking in the locomotor domain, reaching and grasping in the 

object-control skills domain and control of the head, neck and trunk in the stability 

domain. It is these three skill domains upon which the FMS phase of motor development 

is based. The FMS phase is broken down into three stages: initial, emerging elementary 

and proficient (Figure 2.1). Children without specific learning difficulties or physical 

disabilities tend to naturally reach the elementary stage (Payne and Isaacs, 2011) but more 

complex stimuli are required to reach the proficient stage. Contrary to widespread belief 

that children naturally acquire proficient levels of FMS over time, the child needs to be 

supported and facilitated in learning and developing these skills (Clark, 2007). Similar to 

how reaching the summit is the most demanding part of climbing a mountain, achieving 

context specific skilled movement is the most difficult period of motor development 
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(Clarke, 2007). Many individuals fail to reach the peak of the mountain due to inadequate 

exposure to FMS during childhood. This can have detrimental consequences for 

engagement in PA and may lead to higher levels of inactivity and consequential health 

problems in later life (Seefeldt, 1979; Stodden et al., 2008; Robinson et al., 2015). To 

further explain this, FMS need to be defined and critically analysed to understand their 

contribution to the holistic development of the child.  

2.2.2 What are FMS? 

FMS are basic observable patterns of movement that provide a foundation for more 

complex movement skills (Gallahue et al. 2012). They are vital during childhood 

(Gallahue et al., 2012), as proficiency in FMS is suggested to promote future involvement 

in PA (Stodden et al., 2008). FMS are divided into three categories, namely locomotor, 

object-control and stability skills (Barnett et al., 2016). Locomotor skills are those that 

allow an individual to move from one place to another, for example, running, jumping or 

skipping.  Object-control skills require the use of a body part or implement to send or 

receive objects and include throwing, catching, kicking and striking. Stability skills include 

skills that do not fit into the other two categories. They typically require postural control 

for the maintenance of static or dynamic balance. Rolling, twisting, single leg stance and 

bending are examples. FMS are deemed to be ‘fundamental’ as learning these skills 

requires high levels of functional coordination and control and contribute to the 

acquisition of neuromotor and biomechanical developments (Barnett et al. 2016). 

Consequently, FMS not only create a foundation for specific skill transfer, but also 

generate transferable skills required for other forms of movement. The skill of kicking 

for example requires dynamic balance, contralateral co-ordination of extremities and 

timing. These components of learning a skill are applicable to everyday situations such as 

avoiding potentially hazardous obstacles, in addition to further enhancing other sports 

related skills that require similar components (Barnett et al., 2016). 

FMS are proposed to be one of the four building blocks of physical literacy which is 

defined as “the motivation, confidence, physical competence, knowledge and 

understanding to remain physically active throughout the lifecourse” (Whitehead, 2010, 

p. 11-12). While variations exist across countries, the components ‘ability’, ‘confidence’ 

and ‘desire’ are consistently reported as essential prerequisites to maintaining a physically 

active lifestyle (The Aspen Institute: Project Play). These three components can be 

developed through the achievement of proficient levels of FMS. Children have the 
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developmental capability to achieve proficiency in FMS by the age of six (Gallahue et al., 

2012), but national (Bolger et al., 2018; Farmer et al., 2017) and international (Okely and 

Booth, 2004; van Beurden et al., 2002; Bardid et al., 2016) research shows that children 

are not mastering FMS, and are progressing to adolescence without the prerequisite skills 

for engaging in PA (Lester et al., 2017; O’Brien et al., 2016b; Barnett et al., 2008). To 

assess and track FMS in children, several FMS assessment tools have been developed.  

2.2.3 FMS assessment tools 

Assessing children’s FMS proficiency is essential to ensure they are developing at an 

acceptable rate and to a suitable level. Information gathered from FMS assessments can 

be used to inform the development of targeted intervention programmes, help to identify 

children at risk of development delay or be used as a form of feedback when learning a 

skill (Hands, 2002; Bardid et al., 2019). The choice of assessment tool should be guided 

most importantly by the purpose of the assessment, but also administrative factors (e.g. 

time and cost), the population involved and the reliability and validity of the assessment 

tool (Bardid et al., 2019) must also be considered. A wide range of assessment tools claim 

to measure motor competence in children. However, confusion can arise when there is a 

lack of clarity regarding the definition of ‘motor competence’, as it can encompass various 

characteristics including, FMS, motor coordination, gross motor skills, fine motor skills 

and motor performance. For the purpose of this review of literature, the main focus is 

identifying the most appropriate tool for assessing FMS where FMS are defined as 

‘building blocks’ for more advanced movement skills and can be categorised into 

locomotor, object-control or stability skills (Logan et al., 2018). 

Assessment tools for measuring children’s FMS proficiency can be objective or subjective 

in nature (Bardid et al., 2019). Lab based methods that utilise technology like motion 

sensors (Clark, 2019), force plates (Getchell and Roberton, 1989) and/or high-speed 

cameras (Whitall and Getchell, 1995) can provide accurate objective information of an 

individual’s movement mechanics but are not suitable for large scale projects that aim to 

test large samples in a short period of time (Bardid et al., 2019). Instead, large scale 

projects tend to use assessment tools that utilise field-based observational methods 

(Bardid et al., 2019; Logan et al., 2017). These observational methods can be either 

product-oriented or process-oriented assessments (Logan et al., 2017).  

Product-oriented assessments provide information about the outcome of a performance 

such as speed, accuracy or distance. The advantages of such assessments are the high 
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degree of reliability and ease of administration. As scoring is objective in nature, i.e. a unit 

of measurement, the assessor does not require an in-depth knowledge of movement 

mechanics making it an attractive form of assessing children’s FMS competency among 

physical education (PE) practitioners and coaches. Examples of product-oriented 

assessments include the Motoriktest für Vier- bis Sechjärige Kinder (MOT 4-6) (Zimmer 

and Volkamer, 1987), Movement Assessment Battery for Children (Movement-ABC) 

(Smits-Engelsman, 1998), Peabody Development Scales (PDMS) (Folio and Fewell, 

1983; 2000), the Körperkoordinationtest für Kinder (KTK) (Kiphard and Shilling, 1974) 

and Bruininks-Oseretsky Test of Motor Proficiency (BOTMP-BOT-2) (Bruininks, 1978; 

Bruininks and Bruininks, 2005). The MOT 4-6 is designed to assess both fine and gross 

motor skills among pre-schoolers and is therefore not suitable for use in a primary school 

setting. The Movement-ABC, PDMS and BOTMP-BOT-2 are more suited to identifying 

motor impairment or physical disability in children. The KTK focuses primarily on 

dynamic balance and fails to encompass locomotor or object-control skill proficiency. 

Furthermore, results from product-oriented assessments can be affected by physiological 

factors such as strength and size and are a more accurate assessment of motor 

performance than movement quality (Stodden et al., 2009). For example, a taller and more 

developed child with poor throwing mechanics is likely to throw a ball further than a 

smaller less developed child with a better throwing technique. Additionally, as a child gets 

older, they might improve their throwing distance, without improving their throwing 

technique. Changes in movement quality cannot be detected from product-based 

assessments and are thus less informative for the creation of targeted intervention 

programmes that aim to improve FMS proficiency levels. 

In contrast, process-oriented assessments are used to assess movement quality. They are 

often scored based on the presence or absence of pre-determined skill criteria and are less 

influenced by physiological factors (Haywood and Getchell, 2009). Information gathered 

from process-oriented assessments can guide the development of targeted intervention 

programmes (Knudson and Morrison, 1997) and can be used to assess the effectiveness 

of such interventions (Sheur et al., 2019). The component stage theory suggests that FMS 

proficiency should be assessed by body part (e.g. legs or arms) or by the phase of a skill 

(e.g. backswing, follow-through) (Haywood and Getchell, 2009). As a skill is performed, 

the observer answers a series of ‘yes’ or ‘no’ questions and follows the flowchart to 

determine the developmental level of each body part. The run for example, has three 

steps for leg action and four steps for arm action. Advanced running is achieved by 
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reaching step three and step four for arm and leg action, respectively. An advantage of 

this component stage approach to FMS assessment, is the acknowledgement that 

different body parts can develop at different rates. However, it may entice 

coaches/practitioners to teach skill components in isolation, which is not recommended 

by motor skill acquisition theorists, due to the potential loss of information-movement 

couplings which will be explained later (Renshaw et al., 2010). Therefore, assessing skills 

using the whole-body approach (Gallahue and Ozmun, 2006) may be more appropriate 

for informing coaching and PE praxis. 

The fundamental movement pattern assessment instrument (McClenaghan and Gallahue, 

1978) was the first FMS assessment tool to categorise skill performance as initial, 

elementary or mature based on the presence or absence of pre-determined skill criteria 

for each skill. This was a whole-body approach to movement skill assessment and the 

number of skills included in the instrument has increased from five to twenty-three 

(Gallahue and Cleland-Donnelly, 2003). The tool was unsuitable for research purposes 

(Gallahue et al., 2012), due to an overlap between each of the stages and poor specificity 

for categorising a performance as initial, elementary or mature. However, it contributed 

to the creation of commonly used valid and reliable FMS assessment tools including the 

Test of Gross Motor Development (TGMD), TGMD-2, TGMD-3 (Ulrich 1985; Ulrich 

2000; Ulrich 2019), the Process Orient Assessment (van Beurden et al., 2003), the 

Victorian Fundamental Movement Skills manual (Department of Education Victoria 

1996) and Get Skilled; Get Active protocol (New South Wales Department of Education 

and Training, 2000).  

The design of the TGMD (Ulrich 1985; Ulrich 2000; Ulrich 2019), Process Orient 

Checklist (New South Wales Department of Health, 2003), Victorian Fundamental 

Movement skills manual (Department of Education Victoria 1996) and Get Skilled; Get 

Active (New South Wales Department of Education and Training, 2000) assessment tools 

are similar in how scores are assigned based on the presence or absence of pre-determined 

criteria for each skill. However, no specific assessment procedure or scoring protocols 

are outlined for the Victorian Fundamental Movement Skills Manual or the Get Skilled; 

Get Active tools and are therefore less reliable for research purposes. The eight skills 

included in the Process Orient Checklist (static balance, sprint run, side gallop, hop, 

vertical jump, kick, catch and overarm throw) were taken from the Get Skilled: Get Active 

protocol (New South Wales Department of Education and Training, 2000) and the 
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Victorian Fundamental Motor Skills Manual (Department of Education Victoria 1996), 

and have a specific administration and scoring procedure. Participants are required to 

complete five trials of each skill. If a behavioural component is correctly performed in at 

least four of the five trials, it is marked as being present. The performer is said to achieve 

mastery of a skill, when all skill criteria are marked as present, near mastery, if all but one 

criterion are present and poor mastery if more than one criterion is absent (van Beurden 

et al., 2002). Scores for the TGMD can also be assigned using the mastery/proficiency 

model, however, scoring differs slightly as only two test trials are counted rather than five. 

Therefore, mastery is assigned when all skill criteria are correctly performed over two 

trials, near mastery if all but one criterion are correctly performed over two trials and 

anything else as poor mastery (O’Brien et al., 2016b). Comparing mastery of FMS 

between studies is limited by the use of different assessment tools and must be considered 

when interpreting results.  

An added advantage of the TGMD scoring procedure, is the inclusion of mean scores. A 

score of one is given when a performance criterion is correctly performed, with a score 

of zero assigned for an incorrect or absent performance criteria. Scores are summed for 

the two trials of each skill to give an overall skill score. Scores for each locomotor skill 

and object-control skill are summed to give overall locomotor and object-control subtest 

scores, respectively. Finally, the two subtest scores are summed to give the total FMS 

score. The maximum score possible for each skill is dependent on the number of 

performance criteria, which ranges from three to five, allowing for maximum scores of 

between six and ten per skill. This scoring procedure was used to develop age and gender 

specific norms among American school children aged 3- to-10 years (Ulrich, 2000; 2019). 

These values allow researchers to determine if children are reaching their developmental 

potential for FMS proficiency, however, the tool is developed based on sports and 

activities that are popular in America. Despite this potential cultural bias, the TGMD 

assessments are the most popular tool for assessing FMS in studies worldwide. According 

to a recent review, 64% of FMS based research studies used the TGMD protocols for 

assessing childhood FMS proficiency levels (Logan et al., 2017). 

Skills included in the Process Orient Checklist have a larger number of behavioural 

components (i.e. five to seven) compared to the TGMD (i.e. three to five). This increases 

the risk of assessment/measurement error making the Process Orient Checklist a less 

reliable assessment tool than the TGMD (Hands, 2002). Interpreting whether or not a 
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criterion was performed correctly can be subjective, thus, inter and intra-rater reliability 

should be established prior to testing (Goodway et al., 2014). There are a lack of studies 

establishing the reliability and validity of the Get Skilled; Get Active, while one study 

reported ICC values above 0.7 for all skills in the Victorian Fundamental Motor Skill 

manual (Department of Education Victoria, 1998). Kappa coefficients of k = 0.7 (Barnett 

et al., 2009) and k = 0.6 (van Beurden et al., 2003) were reported for the interrater 

reliability of the Process Orient Checklist. These may have been higher, had the 

performances been recorded and scored retrospectively, as is common practice in many 

research studies examining FMS proficiency.  

In contrast, reliability and validity of the TGMD assessment tools have been researched 

extensively (Ulrich, 2000; Ulrich 2019; Barentt et al., 2014; Maeng et al., 2016; Rintala et 

al., 2017; Webster and Ulrich, 2017; Temple and Foley, 2017). ICC values for the inter-

rater reliability of the TGMD-2 are consistently moderate to excellent ranging from 0.71 

to 0.98 for object-control subtest, locomotor subtest and total FMS scores (Ulrich, 2000; 

Barnett et al., 2014). The newest edition, TGMD-3, includes updated administration 

guidelines and video displays of potential performance errors that may occur and the 

score that should be assigned in such situations (TGMD-3, 2017). Having the video 

resources is likely to reduce confusion between raters, as oftentimes it can be difficult to 

distinguish whether or not a performance criterion should be marked as present or absent. 

These resources may have contributed to the excellent ICC values for both intra and 

inter-rater reliability scores among five well trained raters (Maeng et al., 2016). ICC values 

ranged from 0.87 (kick) to 0.97 (gallop) for intra-rater reliability and from 0.82 (slide) to 

0.98 (skip) for inter-rater reliability (Maeng et al., 2016). Lower intra-rater ICC values were 

reported by Rintala et al., (2017), however, they were also acceptable ranging from 

moderate to excellent for the total FMS score (ICC = 0.73-0.75) and for both the 

locomotor and ball skills subtest scores (ICC = 0.69-0.77) (Rintala et al. 2017). The raters 

in the study by Maeng et al., (2016) only had two weeks between initial and second 

scoring, compared to two months for those in the study by Rintala et al., (2017), which 

might explain the variation in intra-rater ICC values between the two studies.  

Despite large similarities between the already validated TGMD-2 (Ulrich, 2000) and the 

more recent TGMD-3, new studies were conducted to establish the validity of the 

TGMD-3 for assessing children’s FMS proficiency (Webster and Ulrich, 2017; Temple 

and Foley, 2017). Webster and Ulrich (2017) reported above acceptable item difficulty 
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and item discrimination values for the TGMD-3. Developmental validity was established 

for the TGMD-3 where age related changes and sex differences were distinguishable over 

time (Temple and Foley, 2017) providing evidence for the tests construct-identification 

validity, which is the extent to which the test may be said to measure a theoretical 

construct or trait (Anastasi and Urbina, 1997). Construct-identification validity of the 

TGMD-2 was established based on five underlying constructs (Ulrich, 2000). These 

included age differentiation (FMS scores and chronological age should be strongly 

correlated), group differentiation (different ability levels should be distinguishable, which 

may be related to underlying factors such as socio-economic status or learning 

disabilities), item validity (e.g. individual locomotor skill scores should correlate with the 

locomotor subtest score), subtest correlations (locomotor subtest scores should be 

moderately correlated with object-control subtest scores as both are measures of gross 

motor performance) and factor analysis (Ulrich, 2000). Additionally, content-description 

validity (e.g. three experts in the area of FMS judged that the skills to be tested represented 

those commonly practiced by and taught to 3- to 10-year-old children) and criterion-

prediction validity (e.g. the TGMD-2 test scores were correlated with the results from the 

‘Comprehensive scales of student abilities’ score in a sample of 41 students) have also 

been established for the TGMD-2 (Ulrich, 2000) and TGMD-3 (Ulrich, 2019). The larger 

number of studies examining the reliability and validity of the TGMD assessment tools 

(Ulrich, 2000; Webster and Ulrich, 2017; Temple and Foley, 2017; Rintala et al., 2017; 

Maeng et al., 2016) compared to other process-oriented assessments, make it a more 

attractive tool for assessing FMS proficiency of primary school children (Hulteen et al., 

2020).  

The TGMD-3 assesses 13 skills compared to 12 that were assessed in the TGMD-2. The 

TGMD-3 assesses the run, gallop, hop, skip, slide and horizontal jump in the locomotor 

subtest and the two-hand strike, forehand strike, overhand throw, underhand throw, kick, 

catch and dribble in the ball skills subtest. The ball skills subtest was formerly called the 

object-control subtest in the TGMD-2, thus the terms are used interchangeably 

throughout this document. The forehand strike and skip were added to the TGMD-3 and 

the leap, which was previously assessed in the TGMD-2, was excluded. The developers 

excluded specific assessment of balance skills, however, justify this by the fact that balance 

is a pre-requisite skill needed for the performance of locomotor skills (Logan et al., 2018). 
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The TGMD is an attractive tool for assessing FMS in a primary school setting due to the 

ease of administration, simple equipment and time required for implementation. The 

TGMD-3 can be used for a number of purposes including identification of FMS 

proficiency levels and developmental delay in gross motor development and to design 

intervention programmes to improve FMS proficiency (Ulrich, 2000). As scores are 

assigned based on the presence or absence of predefined performance criteria, a ceiling 

effect is possible from using the TGMD assessment. However, considering the low levels 

of FMS proficiency being reported in recent times (Bolger et al., 2018; Behan et al., 2019; 

van Beurden et al., 2003; O’Brien et al., 2016b), the TGMD-3 is a suitable tool to measure 

FMS proficiency of Irish primary school children. The following section outlines the 

levels of FMS proficiency from various countries with greater emphasis on studies that 

have used process-oriented assessments.  

2.2.4 FMS proficiency levels 

Investigating FMS proficiency levels is gaining popularity within an Irish context. 

Evidence suggests that both primary (Bolger et al., 2018; Behan et al. 2019) and secondary 

(O’Brien et al., 2016b) school students are not reaching their developmental potential 

across a broad range of FMS. However, it is unclear if FMS proficiency levels improve 

across the primary school years. Current research suggests that proficiency levels of Irish 

school children are similar to that of our international counterparts (Bolger et al., 2018). 

Australia are leading the way with regard to monitoring and tackling low levels of FMS 

proficiency among primary school aged children and provide evidence that ongoing 

surveillance can help to improve FMS proficiency levels over time (Hardy et al., 2015).  

 

O’Brien et al. (2016b) was the first to publish on FMS proficiency levels within an Irish 

context, where only 11% of adolescents aged 12- to 14-years achieved mastery/near 

mastery for all nine FMS examined. Since then, the number of publications investigating 

FMS within the Irish context has increased significantly. Lester et al., (2017) found that a 

range of between 14.8% and 86.6% of 12- to 16-year-old Irish adolescents achieved 

complete mastery across ten FMS with a progressive decline for the object-control subtest 

score observed from younger to older year groups (p=0.002). This is despite the fact that 

children have the potential to master these skills by age six (Gallahue et al., 2012). More 

recently, Farmer et al., (2017) and Bolger et al., (2018) investigated FMS proficiency 

among Irish primary school children from the Southwest region of Ireland, where mastery 

levels ranged from 36.9 to 68.4% and from 12.3 to 79.4% across seven and twelve FMS, 
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respectively. Furthermore, Behan et al. (2019) reported mastery/near mastery levels 

ranging from 16% to 75.3% across 15 skills among 2098 Irish primary school children 

aged 5- to 12-years. The ideal window of opportunity for developing FMS is proposed to 

be between the ages of 3- and 8-years old (Gallahue et al., 2012; Clark 2005), however, 

the current evidence within the Irish context suggests that greater efforts are needed to 

facilitate FMS development during these years. To-date, only Behan et al. (2019) included 

children across the full primary school age range and reported a plateau in skill 

performances by age 10. This was older than the plateau that occurred among Belgian 

primary school children (Bardid et al. 2016) which was approximately 8 years old. The 

difference is likely due to variations in socio-cultural factors that can influence FMS 

development (e.g. variations in sporting culture, PE curriculum, family influences, access 

to amenities etc.). Thus, further research is required within the Irish primary school 

context to try and understand what can be done to maximise improvements in school 

children’s FMS proficiency levels throughout the full duration of their primary education. 

 

The New South Wales (NSW) Government in Australia monitor state-wide health and 

fitness measures of their child and adolescent population, which includes the assessment 

of FMS using the Process Orient Checklist (Department of Education Victoria, 1996). 

The 1997 Schools Fitness and Physical Activity Survey revealed that less than 40% of 

NSW children and adolescents achieved mastery in five of six FMS (Booth et al., 1999). 

Since then, the NSW Schools Physical Activity and Nutrition Survey, has been conducted 

in 2004 (Booth et al., 2006), 2010 (Hardy et al., 2010) and 2015 (Hardy et al., 2015). The 

proportion of children who achieved advanced skill proficiency increased between 2004 

and 2015 (Hardy et al., 2015). However, FMS proficiency is still relatively low among 

Australian primary school children (aged 5-to 11-years) with between 16.3% (kick) and 

80.4% (side gallop) of girls demonstrating advanced skill proficiency and between 24% 

(leap) and 75% (side gallop) of boys demonstrating advanced skill proficiency across 

seven skills in 2015.  

 

Among English primary school children aged 6- to 11-years, mastery levels ranged 

between 3.3% (run) and 37.8% (catch) (Bryant et al., 2015) which was similar to the results 

of Booth et al., (1999) but lower than the findings of Bolger et al., (2018), who reported 

mastery levels of between 12.3% and 79.4% among 6- and 10-year-old Irish primary 

school children. However, Bryant et al., (2015) and Booth et al., (1999) both used the 
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Process Orient Checklist, whilst Bolger et al., (2018) used the TGMD-2 making it difficult 

to directly compare results. The TGMD-2 was also used to assess FMS proficiency among 

Singaporean children aged 6-to 9-years (Mukherjee et al., 2017), Belgian children aged 3- 

to 8-years (Bardid et al., 2016) and Brazilian children aged 3- to 10-years (Spessato et al., 

2013). Each study revealed a skewed distribution with a larger proportion displaying 

below average proficiency for both locomotor and object-control subtest scores and very 

few displaying above average proficiency. In contrast, 6- to 9-year-old children from 

Hong Kong displayed higher than average FMS proficiency (Pang and Fong, 2009), which 

may be somewhat attributed to a newly reformed PE curriculum that was implemented 

in 2002 which prioritised FMS development and the cultivation of positive attitudes 

towards PA and PE (Curriculum Development Council, 2002). 

 

The aim of achieving advanced skill proficiency is to exceed the ‘proficiency barrier’ 

outlined by Seefeldt (1979) as the level whereby skills can be applied to more complex 

situations known as the specialised movement phase of motor development (Gallahue et 

al., 2012). A study by O’Keefe et al. (2007) found that Irish students coached to achieve 

advanced overarm throwing proficiency were better able to perform the badminton 

overhand clear and javelin throw than those who were coached in the badminton 

overhead clear only. Additionally, Kokstejn and Musalek, (2019) found that children with 

better FMS proficiency were more likely to demonstrate more advanced sports-specific 

skills in soccer. As such, improving children’s FMS competency is likely to transfer to 

more advanced skills and thus encourage lifelong engagement in PA behaviours (Barnett 

et al., 2016; Hulteen et al., 2018). However, various studies have highlighted significant 

heterogeneity regarding FMS proficiency levels according to sex. Consequently, the 

influence of sex on FMS development will be discussed in the next section.  

2.2.5 Sex differences in FMS proficiency 

Researchers have found notable differences in FMS development between males and 

females, especially with regard to object-control skills (Bolger et al., 2018; O’Brien et al., 

2016b; Goodway, et al., 2010; Foulkes and Knowles, 2015; Bryant et al., 2014; Hardy et 

al., 2010). Sex differences are reported among pre-school, primary and post-primary 

school children and adolescents. Using the TGMD-2 to assess FMS, Hardy et al. (2010) 

found Australian pre-school males (n=171) performed significantly better than their 

female counterparts (n=159) in the object-control skills of striking (p=0.001), kicking 

(p=0.002) and overhand throwing (p=0.01), with no significant difference for the catch 
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(p=0.6). However, females performed significantly better than males in the locomotor 

subtest score (p=0.005), despite being significantly better in the skill of hopping only 

(p=0.01). Similar findings were reported among a sample of English pre-school children 

aged 3- to 5-years (Foulkes et al., 2015). Males significantly outperformed females in the 

object-control skills of kicking (p<0.001) and overhand throwing (p=0.05) with females 

significantly better at the locomotor skills, hopping (p=0.01) and galloping (p=0.003).  

A quasi-experimental evaluation of 1,045 Australian primary school pupils aged 7- to 10-

years, whose FMS were assessed using the Get Skilled; Get Active tool, also showed 

similar results (Van Beurden et al., 2003). At baseline, males were significantly better in 

the performance of kicking (p<0.001) and overhand throwing (p<0.001) with females 

significantly better at the side gallop (p<0.001). Likewise, Bryant et al. (2014) reported 

English males to be significantly better than females in the performance of kicking 

(p=0.0001) and throwing (p=0.0001) with females better at static balance (p=0.0001) 

only. Furthermore, Bolger et al., (2018) in their study of Irish 6- and 10-year-old children 

revealed significantly higher object-control subtest scores among males compared to their 

female counterparts (p<0.001) with these findings more recently supported in a study 

that included over 2000 Irish school children aged between 6- and 12-years-old (Behan 

et al., 2019). At secondary school level, O’Brien et al. (2016b) states that first year Irish 

male students, were significantly better than their female counterparts in the overhand 

throw (p<0.001), run (p=0.007) and horizontal jump (p<0.001) with females performing 

significantly better at skipping (p<0.001) only. Despite the overhand throw being the only 

individual object-control skill to be significantly different when comparing males to 

females, the object-control subtest score was also significantly in favour of males 

(p=0.001) with no significant difference between males and females for the locomotor 

subtest score (p>0.05).  

Evidence suggests that males are outperforming females in many object-control skills, 

which seems to be independent of, age, country of residence or the assessment tool being 

used (Bolger et al., 2018; Behan et al., 2019; Barnett et al., 2009; van Beurden et al., 2003). 

Sex differences for locomotor and stability skills are less consistent but are occasionally 

in favour of females. For example Irish females aged 6- and 10-years-old (Bolger et al., 

2018) and Australian females aged 8- to 10-years-old (Barnett et al., 2009) and 4- to-5-

years-old (Hardy et al., 2010) displayed higher locomotor subtest scores than their male 

counterparts. However, among 3- to 8-year-old Belgian children (Bardid et al., 2018) and 
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American preschool children (Goodway et al., 2010), locomotor subtest scores were 

similar for males and females. 

Van Beurden et al., (2002) reported no significant difference between primary aged 

Australian males and females in their performance of the static balance. In contrast, 

Danish females aged 4- to 5-years significantly outperformed males in the balance subtest 

(p<0.001) which was assessed using alternative product-oriented assessments. There is a 

lack of process-oriented skill assessments to determine if a sex difference exists within 

the balance domain of FMS.  Reasons for the sex disparity in the object-control skills 

domain have not yet been extensively investigated. However, a meta-analysis by Thomas 

and French (1985), suggests that environmental influences are the main reasons for the 

differences in skill performance between males and females. Socio-cultural norms and 

biological factors can also affect FMS development but to what extent remains unclear 

(Nobre et al., 2020; Greendorfer, 1983; Thomas and French, 1985).  

2.2.5.1 Factors influencing sex differences in FMS proficiency levels 

As mentioned above, FMS proficiency levels can vary by sex, particularly where males 

outperform females in object-control skills (Lubans et al., 2010; Barnett et al., 2016) The 

reasons for male superiority in object-control skills are not clear, but biological, 

sociological, and environmental factors are likely contributing factors. These factors are 

less likely to influence locomotor and balance skill competence, as many activities of daily 

living require competence in these domains (Ulrich, 2000). Males are biologically bigger 

and stronger than females following puberty and thus possess a greater advantage for the 

performance of skills requiring strength, such as throwing a ball for distance or running 

as fast as possible (Thomas and French, 1985; McKenzie et al. 2002). However, due to 

biological similarities prior to puberty, and the fact that FMS are assessed qualitatively, 

biology does not explain why males often display higher object-control skill competence 

than females. Therefore, socio-cultural influences may be the primary reason for any 

observed sex differences in FMS performances (Thomas and French, 1985; Garcia, 1994; 

Lever 1978).  

Significant others (coaches, parents, peers and teachers), the social environment and 

personal attributes affect an individual’s exposure to motor experiences (Haywood and 

Getchell, 2009). Parent’s interactions with their kids, their attitudes to PA, the toys and 

soft furnishings provided to their children and activities pursued as a family, hugely 

influence their motor experiences (Thomas and French, 1984). Gender identity can form 
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by the age 3-years-old (Perry et al., 2019; Stoller et al., 1964) and it is likely influenced by 

the perceptions instilled in the child within the home environment. Parents, who are more 

physically active, act as positive role models for children (Xu et al., 2020; Crawford et al., 

2010) and can instil positive PA behaviours, which would facilitate FMS practice 

opportunities. However, some parents encourage children to participate in particular 

activities according to gender (Sääkslahti et al., 1999). For example, fathers may be more 

likely to engage in rough and tumble type playtime activities with their male children but 

treat their female children more delicately (Johnson et al., 2005). This often-subconscious 

behaviour can greatly limit motor skill practice opportunities for young girls. 

Consequently, if females are receiving less practice opportunities compared to males, 

females may be more likely to experience disappointment in PA and sport, and 

consequently lose interest for future participation (Witt and Dangi, 2018; Greendorfer, 

1983). Males are habitually more competitive than females and tend to gain satisfaction 

from winning, whereas females often prefer to engage in co-operative, non-competitive 

pastimes (Coulter et al., 2020; Garcia, 1994; Hardy et al., 2010). However, competitive 

sport activities tend to dominate Irish primary school PE lessons (Coulter et al., 2020; 

Woods et al., 2018) and therefore, may also be negatively affecting female’s intrinsic 

motivation to participate in PA and sport outside of the school environment.  

Due to the link between PA and FMS proficiency (Stodden et al., 2008), both the type 

and quantity of PA participation may be a significant contributing factor to the differences 

in FMS competency between males and females. As outlined in the ‘Children’s Sports 

Participation and Physical Activity Study’ (CSPPA) (Woods et al., 2010; 2018), males are 

more active than females, receive more PE time and are more likely to reach the 

recommended levels of 60 minutes of moderate to vigorous PA per day. Only 13% and 

23% of primary school females and males are meeting the recommended PA guidelines, 

respectively, whilst only 7% and 14% of secondary school females and males are meeting 

the guidelines (Woods et al. 2018). This gender gap in PA participation rates has been 

consistently reported in an Irish context (Woods et al., 2018; Fahey et al., 2014) with poor 

quality planning and delivery of PE in schools a potential contributing factor. 

According to Woods et al. (2018), basketball, Gaelic football and soccer were the top 

three activities covered in PE for both males and females, whilst the fourth and fifth most 

popular activities were athletics and dance for females and swimming and rounders for 

males. Worryingly, the top three activities are all from the games strand of the curriculum, 
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which may over-emphasise competition and winning. As mentioned previously, these 

activities tend to be more enjoyable for boys and for those with advanced skills but can 

lead to feelings of incompetence, anxiety and boredom among females and less skilled 

individuals (Garcia, 1994), increasing their risk of dropping out of sport and PA when the 

option arises. Almost all primary school children receive exposure to the games strand as 

part of their PE curriculum (98%), however, 44%, 57%, 59%, 75% and 80% are getting 

no exposure to athletics, aquatics, dance, gymnastics and outdoor and adventure strands, 

respectively (Woods et al., 2018). Despite this lack of variety and overemphasis on games 

being highlighted as a concern in the 2010 CSPPA report (Woods et al., 2010), these 

figures from the 2018 CSPPA report (Woods et al., 2010) demonstrate that very little has 

changed over an eight-year period. Consequently, reformation of the current delivery of 

primary PE lessons should be considered as a potential avenue to foster FMS 

development and PA engagement among Irish primary school children. 

As primary school PE classes may be the only exposure to PA for some children, classes 

must be meaningful and engaging. Motivation to participate in PA for life is likely 

influenced by perceived competence in ones’ skill level (Scarpa and Nart, 2012). As such, 

encouragement and opportunities to experience success during PE must be prioritised. 

Primary school boys reported the three main reasons for not participating in PA after 

school were that they already do enough activity, they felt incompetent or had no form 

of transport to attend training (Woods et al., 2010). Similarly, females also stated transport 

difficulties and poor competence to be barriers to PA participation but additionally ‘no 

suitable activities’ were a top reason. Although these barriers relate to PA opportunities 

outside of school, teachers are ideally situated to address issues around skill competence 

and the variety of activities offered during PE. Particular attention must be given to 

helping females improve their proficiency levels in object-control skills, so that they can 

keep up with their male counterparts (Okely and Booth, 2004). Teachers may need to 

consider not only the variety of activities offered during PE lessons, but also the 

pedagogical approach adopted, to ensure children of all abilities feel confident and 

motivated to fully participate in lessons (Hastie et al., 2012; Ames, 1992). An 

understanding of different motor learning theories may influence how teachers structure 

practice sessions to support skill acquisition and retention (Rudd et al., 2020). Motor 

learning theories from both cognitive and behavioural perspectives will be outlined in the 

following paragraphs.  
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2.3 Motor skill acquisition and retention 

2.3.1 Motor learning theories 

Motor skill acquisition can be described as a relatively permanent change in movement 

performance, which occurs gradually as a result of many practice opportunities over time 

(Schmidt and Wrisberg, 2004). Motor control theories attempt to explain how the 

nervous system produces coordinated movements in a variety of environments to achieve 

a specific task goal. Coordination and the degrees of freedom problem are central to 

motor learning theories. Coordination is defined as the process whereby the multiple 

degrees of freedom are converted to a controllable system (Bernstein, 1967) while the 

degrees of freedom problem refers to how the nervous system controls the many muscles, 

limbs and joints of the body to enable a person to perform an action as intended. As the 

human body is made up of hundreds of muscles and joints, countless numbers of degrees 

of freedom are present. Understanding motor skill acquisition theories is essential for 

practitioners, as it provides a base of support from which to develop effective skill 

instruction and practice environments (Magill, 2007). Understanding how the body 

coordinates its multiple degrees of freedom, to produce the desired movement response, 

is described differently by theorists from cognitivist or behavioural backgrounds.  

Traditional motor learning theories are viewed from a cognitivist perspective and include 

Adams (1971) loop theory and Schmidt’s (1975) schema theory. These representational/ 

information-processing accounts of skill acquisition, view the human brain as being 

similar in design to a computer software programme, proposing that skill acquisition and 

performance is brought about primarily by the central nervous system. Such theories 

ignore the qualitative aspects of human movement and how external and internal 

constraints influence learning. In contrast, behaviourists endorse non-representational 

accounts of motor learning, commonly referred to as dynamic pattern theory or ecological 

psychology theories, which describe the non-linear, self-organisation of movement 

patterns that emerge because of the complex interaction of individual, task and 

environmental constraints (Newell 1986). The differences between these theoretical 

perspectives and how they influence skill acquisition, retention and practice environments 

will be discussed in the following paragraphs. 

2.3.1.1 Cognitive accounts of skill acquisition 

As mentioned above, representational or cognitive accounts of motor learning include 

Adams loop theory (Adams, 1971) and Schmidt’s schema theory (Schmidt, 1975). These 
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theories are based on the premise that skills are stored as motor programmes in the brain, 

which are refined and become more efficient through practice. The central nervous 

system, comprised of the brain and spinal cord, acts as the control system which gathers 

and processes information, formulates a response and sends instructions to the effectors, 

i.e. muscles and joints, to produce a movement response (Magill, 2007). 

The open loop control system, as illustrated in Figure 2.2, is responsible for producing 

fast ballistic movements whereby feedback cannot be used to adjust the movement once 

it has started. The movement is pre-planned and initiated by the memory trace (also 

known as the motor program) and feedback about how the movement was performed 

and the correctness of the movement can only be utilised once the movement has been 

completed. This information is processed and stored in the memory trace and used to 

inform future attempts of the movement task. Throwing a dart or putting a golf ball are 

examples of the open loop control system in operation. In both tasks, the performer 

examines the situation, information is relayed to the central nervous system, a response 

is selected, and information is sent back to the effectors in order to perform the throw or 

putt. Once the movement is initiated, it cannot be altered. However, the result of the 

throw or putt i.e. the output, is a form of feedback that can be utilised to alter the 

technique for subsequent attempts. 
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Figure 2.2 Open loop control according to Adams (1971) (Schmidt and Wrisberg, 2008) 

In contrast, longer duration tasks, such as maintaining balance when skiing, utilise the 

closed loop control system. Feedback can be used to adjust the movement performance 

as it is being carried out. The perceptual trace is an image of the correctness of the desired 

movement and is formed based on prior experiences of the action. It acts as a reference 

point for which the current action being produced can be compared to. Should the action 

match up with the reference, the movement can be completed without the need for 

modification, however, should a mismatch between the movement and the memory trace 

be incurred, adjustments can be made accordingly. The regaining of balance before falling 
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over during skiing exemplifies the workings of the closed loop control system. 

Kinaesthetic feedback informs the control centre that the skier is losing balance and 

information is sent back to the muscles and joints so that the positioning can be altered, 

and balance regained. Learning is the process of eliminating mismatches and errors 

(Adams, 1971) and so repeated practice of the same movement is necessary to enhance 

learning (Zwicker and Harris, 2009).  

Problems associated with memory representations of motor learning theories include the 

storage problem and the novelty problem (Newell, 1991). The storage problem refers to 

the fact that the brain would need to have a limitless capacity to store motor programs 

for the endless possibilities of skill production. Also, despite the fact that repeated 

performances of a skill may look the same, the processes involved, and the precise 

movements are never the exact same. As such, every performance of a skill is in some 

way novel. These storage and novelty problems are not accounted for by motor program 

theories. Schmidt’s schema theory (1975) addressed these issues suggesting that rather 

than storing every motor skill as an individual motor program in the brain, generalised 

motor programs (GMP) are created. A GMP is an abstract representation of a movement 

plan consisting of both fixed and flexible elements. The fixed components of the GMP, 

known as invariant features, do not change between performances (Schmidt, 2003) and 

include elements such as ordering, phasing and relative forces of the action (Schmidt 

1985). Parameters are the features of a movement that can vary between trials (e.g. speed 

and force production) depending on the demands of a situation and are influenced by 

two types of ‘Schema’ otherwise known as memory representations of movement (Magill, 

2007).  

Recall schema is the memory structure used for movement production and control, while 

recognition schema evaluates the movement performance (Schmidt, 2003). As such, the 

recall schema is responsible for movement production and is influenced by the initial 

conditions present before the action such as body position and equipment and the 

parameters required to execute a specific task. The recognition schema evaluates the 

movement performance with information provided from the outcome of the movement 

performance and the sensory consequence of the movement (i.e. how it felt). As such, 

the performer needs to acquire two things from practice, the first being the generalised 

motor program or overall form of the movement and the second being the schemata 

which allows the action to be scaled to the environment (Schmidt 2003). Difficulty arises 
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when deciding how to structure practice conditions, as the development of Schemata 

requires variable practice conditions, whereas refinement of the GMP requires repetition.  

Information-processing accounts of skill acquisition do not account for the ability of 

individuals to instantaneously adapt to changing environments. The human brain would 

need to process incredibly vast amounts of information in a minimal amount of time. The 

forehand strike in tennis is categorised as a FMS in the TGMD protocols. In order to 

perform this skill, co-ordination of over 800 independent muscles and 100 joints is 

required (Wells, 1976). The coordination of the endless number of system degrees of 

freedom to complete a task goal, cannot be fully explained from an information-

processing standpoint (Kugler and Turvey, 1987). Much of the research conducted from 

an information-processing perspective has largely focused on single degree of freedom 

tasks and so may have limited applicability to complex, multiple degree of freedom tasks, 

which includes learning FMS. The underlying concepts largely contrast with the non-

representational accounts of motor skill acquisition favoured by ecological 

psychologists/behaviourists.  

2.3.1.2 Behaviourists accounts of skill acquisition 

Influenced by the work of Bernstein (1967), Gibson (1979) and Newell (1982), the 

ecological dynamics theory combines the concepts of ecological psychology and 

dynamical systems theories to explain skill acquisition (Seifert and Davids, 2015). The 

framework addresses shortcomings of traditional approaches by focusing on skill 

acquisition at the performer-environment interface. Key factors addressed in this theory 

include direct perception (e.g. an awareness of the environment), attunement to 

affordances (e.g. the ability to react to environmental cues for movement, which can be 

influenced by the perceiver’s past experiences), rate limiters (i.e. factors that influence 

how an individual learns), self-organisation (i.e. the ability of the body to adjust movement 

patterns to make them more efficient) and constraints (e.g. factors within the individual, 

environment or task that can be altered to enhance learning). Gibson’s (1979) theory of 

ecological psychology is primarily concerned with the interactions between 

neurobiological systems and the environment (Warren, 2006). Information from the 

environment is provided to the learner and is directly perceived without reference to past 

experiences. The environmental information provides opportunities for action otherwise 

known as affordances (Fajan et al., 2009). In contrast to information-processing theories, 

whereby perception and action are viewed as separate entities, and perception precedes 
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action (Schmidt, 1975), perception and action are coupled and function as a synergistic 

unit to influence movement (Gibson, 1979). That is, an action must take place in order 

to perceive (e.g. scan the environment for affordances), but also perception must take 

place in order to act (Gibson, 1979). Improvement in skill performance takes place as one 

becomes more attuned to the affordances in the environment (Shaw and Turvey, 1999; 

Gibson, 1979).  

This ecological perspective is combined with the beliefs of dynamical systems theorists, 

who focus on the non-linear, self-organising capabilities of individuals influenced by the 

principles of nonlinear thermodynamics (Kelso, 1995). According to dynamical systems 

theory, the multiple systems within an individual (musculoskeletal, nervous system etc.) 

constantly strive to self-organise into a coordinative structure so as to maintain a state of 

equilibrium known as an attractor state (Kelso, 1995). This attractor state is characterised 

by stability within the overall system. For any task, two parameters are present, the order 

parameter which is the outcome of the movement and the control parameters which are 

the variables that can be manipulated and act as a catalyst for the reorganisation of 

behaviour. Control parameters include subsystems of task, environmental and individual 

constraints (Newell, 1986). For example, task constraints such as the rules of a game or 

use of different equipment can be altered to change the movement response. Changes in 

constraints alter the attractor state so that it becomes unstable. As the system tries to 

regain stability and self-organises, a new pattern of movement is created. This occurs in 

phase shifts that initially, may be expressed as a combination of the old and new technique 

but with practice, can self-organise into a new stable attractor state. Phase shifts, and thus 

learning, occur as an individual adapts to the interacting constraints during the 

performance of a given task. Coaches who adopt a constraints led approach to practice 

are utilising the principles of ecological dynamics to facilitate learning. 

In terms of how skills are acquired, cognitivists rely on the development of memory 

representations known as motor programs, which are developed in a linear fashion whilst 

the ecologists support the view that the learner becomes attuned to affordances in the 

environment (Warren, 2006). That is, getting better at recognising opportunities for 

action depending on the acting constraints in a given situation. Ecological psychologists 

encourage the learner to actively engage in the learning process by altering constraints 

and allowing the learner to problem-solve and come up with their own movement 

solutions (Renshaw et al., 2010), whereas the information processing theorist would 
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simply tell the learner how exactly to perform a specific movement. Pedagogical practices 

are influenced by the practitioner’s understanding of, or preference for certain motor 

learning theories (Handford et al., 1997). Therefore, information-processing theorists will 

adopt a linear, stage-like approach to teaching skills, whereas ecological psychologists will 

adopt a non-linear, constraints-led approach to teaching (Rudd et al., 2020).  

While both approaches have strengths and weaknesses, Renshaw et al. (2009) suggests 

that movement practitioners should adopt the ecological approach to facilitate the 

learning of gross motor skills. Information processing theories may better explain 

decision making and reaction, but physical movement may be better explained from an 

ecologist’s perspective (McMorris, 2004). The processes underlying linear and non-linear 

learning are different and thus have diverse influences on how practice is structured. 

2.3.2 Information processing: linear learning 

Traditional loop control theories of motor learning suggest that skill instruction should 

be repetitive in nature and focus on the reduction of errors and provision of prescriptive 

feedback to improve performance (Adams, 1971). Learning is believed to occur in a linear 

fashion whereby the nature of information processing changes as the learner moves 

through three distinct stages (Fitts and Posner, 1967; Anderson, 1982; VanLehn, 1996).  

The first stage is the cognitive stage (Fitts and Posner, 1967) where the aim is to develop 

an understanding of the specific goal of the skill. Performances are characterised by highly 

variable and inconsistent movements with large errors. Skill demonstrations and verbal 

instructions are central to the learning process, as the performer does not have the 

knowledge to self-correct the errors at this stage. Anderson’s (1982) model refers to the 

first stage as the declarative stage with VanLehn (1996) naming it the early stage of 

learning. Both declarative knowledge, which includes verbal descriptions and mental 

imagery of the skill, and procedural knowledge, which is a kinaesthetic awareness of how 

the correct movement pattern should feel, are acquired at this initial stage (Kim et al., 

2013). 

After developing an understanding of what to do, the learner enters the second stage, 

known as the ‘Associative Stage’ (Fitts and Posner, 1967), ‘Transitional Stage’ (Anderson, 

1982) or ‘Intermediate Stage’ (VanLehn, 1996). At this stage, the focus is on how to 

perform the skill. Performances become more consistent with fewer errors and less 

variability. The performer starts self-detecting and correcting performance errors through 
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kinaesthetic feedback with less reliance on verbal cues and direction. The knowledge 

acquired from stage one is consolidated through practice, leading to a deeper 

understanding and better performances over time (Kim et al., 2013).   

The third stage, referred to as the ‘Autonomous Stage’ (Fitts and Posner, 1967), the 

‘Procedural Stage’ (Anderson, 1982) or the ‘Late Stage’ (VanLehn, 1996), is not always 

achieved. This stage is highly dependent on the time spent practising the skills, in addition 

to the quality of instruction and practice. At this stage, the skill can be performed with 

very little thought and with very few errors. Automaticity of a motor skill requires less 

brain activation and so fewer attentional demands are required (Poldrack et al., 2005). 

The skill is engraved in the subconscious of the performer, making it a habitual action, 

which allows the performer to focus on secondary tasks like game strategies or movement 

form. Fine-tuning the knowledge from the previous stages, leads to increased 

automaticity of skill performance (Kim et al., 2013). Once a skill becomes an automatic 

process, it is difficult to modify (Schneider and Griffin, 1977) and thus highlights the 

necessity for quality instruction and feedback during learning. Even though a skill may be 

in the autonomous stage, it may not be correct. In such situations, the learner may need 

to revisit the cognitive and associative stages in order to correct the movement and further 

improve their performance, a process referred to as relearning. A major criticism of this 

stage approach to learning is the failure to recognise the impact of past experiences and 

individual perceptions on skill acquisition (Light, 2008). Those from an ecological 

background, whereby learning is said to be a non-linear process, address this shortfall.  

2.3.3 Ecological dynamics: non-linear learning 

Instead of focusing on skill acquisition in three specific stages, ecologists support the view 

that skill acquisition occurs at three primary levels, intrinsic, individual and interactive 

(Smith, 2016). These areas of skill acquisition do not develop in a linear fashion but are 

improved under different practice conditions through the alteration of individual, 

environmental and task constraints (Newell, 1982). At the intrinsic level, the development 

of co-ordinated patterns and technique are the key focus. The development of skill at this 

level requires task specific behaviours and feedback regarding technical aspects of a skill. 

Although not generally favoured by dynamical systems theorists, this form of practice 

may be essential to correct technique and should be incorporated into overall pedagogical 

practices when necessary (Smith, 2016). The individual level of analysis occurs at the 

individual/environmental interface, typically seen as performing discrete tasks in a closed 
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environment e.g. kicking a ball at a target. The overall aim of this type of practice, is to 

develop co-ordinated movements between an individual and an external object, and 

enhance the synergy between the performer, the object and the task goal. While this level 

of skill can be developed through isolated skill practises, it is essential that constraints are 

modified to replicate potential game situations. At the interactive level, the physical and 

social interactions of all individuals, the environment and the task constraints are 

considered and are best developed within the situated learning environment of games. 

For this to be effective, the coach/teacher requires both knowledge of the game and an 

understanding of relational dynamics (Smith, 2016).  

As mentioned previously, many primary school teachers overemphasise competitive 

games in PE (Youth Sport Trust, 2015; Woods et al., 2018 Hardman, 2008) and often 

neglect the development of FMS. Others are likely to neglect games in the early years and 

utilise repetitive drill-based activities to teach individual skills before moving on to games 

(Smith, 2016). Smith (2016) suggests that neither FMS nor fundamental games skills 

should be taught in isolation, but that they should be given equal attention across all stages 

of development and taught in a complementary manner. This may facilitate skill 

development at the intrinsic, individual and interactive level. Practitioners who wish to 

facilitate FMS development among children, can manipulate a range of factors so that the 

quality of the learning experience for each individual is maximised. 

2.3.4 Practice 

Practice is an integral part of skill acquisition, however, the amount of practice time 

needed to become proficient in a skill is not well understood (Davids, 2008). Simon and 

Chase (1973) suggest 10,000 hours of practice are required to become skilled to an elite 

level. From an information-processing perspective, practice leads to a linear improvement 

in performance and is explained by the Power Law (Newell and Rosenbloom, 1981). 

However, this theory is limited to tasks whereby performance improvements are time 

dependent. For example, the more time spent practicing typing, the greater the 

performance improvement is likely to be, which would be indicated by a linear 

improvement in typing speed and accuracy.  

In contrast, the acquisition of FMS is more likely to be a non-linear process due to the 

role of perception and its effect on task performance (Shaw and Alley, 1985; Chow, 2013). 

The premise behind learning FMS is to ensure children have the basic skills to engage in 

different forms of PA and sport. Unlike typing for example, which is typically performed 
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in a constant environment with limited external distractions, learning to kick a ball can be 

performed in a variety of different contexts (i.e. indoors or outdoors, alone or surrounded 

by other people etc.) which means the various external distractions will affect the learners 

ability to kick the ball in a given situation. Therefore, the time required to become 

proficient in FMS will vary from person to person and may be sporadic in nature. 

Regardless of whether improvements are linear or non-linear, researchers agree that the 

more time spent in deliberate practice, the greater the skill improvements (Ericsson et al., 

1993). In reality, some children may have limited opportunities to engage in organised 

practice to learn FMS and for many, primary PE lessons may be their only opportunity. 

It is therefore essential that the quality of such practice opportunities is optimised. The 

person facilitating the practice must therefore consider a wide range of factors including, 

ways of teaching skills (i.e. task simplification or part-task decomposition), the variability 

and distribution of practice, the different types of instruction and feedback and the 

motivational climate (Chow et al. 2011).  

2.3.4.1 Task simplification or part-task decomposition 

Skills can be taught by simplifying the task in the early stages and gradually increasing the 

difficulty or by breaking each component of the movement into individual parts (part-

task decomposition). If a complex coordination pattern, such as a volleyball serve which 

requires a toss followed by a hitting action is separated and taught as individual 

components (part-task decomposition), the information-movement coupling is lost. This 

could limit a learner’s ability to perform the task as whole (Handford, 2006). Instead, 

simplifying a task is encouraged to maintain the information-movement coupling (Davids 

et al., 2008) and aid in learning and long-term retention of skills. For the volleyball serve, 

this could be facilitated by practicing the movement with a balloon during the initial stages 

of learning, followed by a blow-up beach ball and finally a volleyball as skill levels 

improve. 

Coordinating the large numbers of degrees of freedom to accomplish the task goal is the 

primary focus within motor skill acquisition and varies between novice and expert 

performers. The number of degrees of freedom utilised for a task performance increases 

with practice with Bernstein (1967) suggesting a transition through three distinct stages. 

The first stage involves reducing the degrees of freedom, which can be done by 

simplifying the task. Once the learner can perform the simplified version of the task, 

additional degrees of freedom can be introduced signifying a move to the second stage 
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of learning known as exploration of the degrees of freedom. The final stage involves 

capitalisation of degrees of freedom, where degrees of freedom are optimised to produce 

more economical and efficient movement patterns. This was demonstrated in a study by 

Vereijken et al. (1992) whereby participants learning to perform on a ski-apparatus 

demonstrated movements that were highly coupled in the initial stages of learning. This 

coupling was decreased with practice, indicating a release of the number of degrees of 

freedom. This study suggests that experts have the ability to coordinate a larger number 

of degrees of freedom to achieve a task goal. Consequently, having a novice observe only 

an expert performer and attempt to replicate the performance may be detrimental to 

learning as the novice is unlikely to have the ability to co-ordinate the same number of 

degrees of freedom as the expert (Bernstein, 1967). Discovery learning where the learner 

is encouraged to experiment with different movement solutions and gradually release the 

degrees of freedom, may provide greater opportunities for learning motor skills 

(McMorris, 2004; Sigmundsson et al., 2017). Discovery learning can be facilitated through 

variable practice conditions.  

2.3.4.2 Variability and distribution of practice 

Variable practice, where learners are encouraged to explore a range of movement 

patterns, may be more advantageous in the early stages of learning than constant practice 

where repetition could limit opportunities to experience failure. Variability in practice 

should encourage learners to adopt their own movement solutions as opposed to 

following a modelled template (Hodges and Franks, 2002). Experiencing failure during 

variable practice allows the learner to detect and correct errors and consequently enhance 

their ability to understand how the correct movement pattern should feel. Although 

constant repetitive practice may provide a greater opportunity to experience success 

(Croker, 2017), which may be motivating for the learner, it may limit their ability for skill 

transfer like adapting the skill to game situations. Bernstein (1996) emphasised the 

importance of repetition without repetition, which refers to repeating the problem-

solving process of a task goal as opposed to constantly repeating the exact same 

movement pattern without altering any conditions. For example, rather than repeatedly 

practicing a free kick from the same spot, practice taking a free kick from various 

distances and angles. The desired outcome for each condition is the same (i.e. to score a 

goal), however, variability facilitates the exploration of multiple movement patterns in a 

bid to enable individuals to discover the most efficient methods of achieving a task goal 

(Kelso and Ding, 1993).  
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In addition to the recommendation for variable practice conditions, the distribution of 

practice should also be carefully considered. Practice can be massed, meaning the overall 

time period for practice is condensed, but each individual practice session is long with 

limited opportunity for rest and recovery (Donovan and Radosevich, 1999). In contrast, 

distributed practice is where practice conditions are spread out over an extended period 

of time, but individual practice sessions are shorter and rest intervals are relatively long 

(Magill, 2007). Although the overall time engaged in practice can be identical for either 

form, more frequent, short-duration sessions are potentially better for learning than 

fewer, longer-duration sessions (Magill, 2007; Baddeley and Longman, 1978). Compared 

to massed practice, distributed practice allows for greater rest and recovery which 

subsequently, minimises fatigue, enhances cognitive effort and improves the memory 

consolidation process to assist the learning process (Magill, 2007; Shadmehr and 

Brashers-Krug, 1997).  

2.3.4.3 Instruction and feedback 

Information is essential to learning, however too much or too little can impede progress. 

The optimal amount of information required to facilitate learning is dependent on the 

skill level of the learner, the difficulty of the task and the environmental conditions 

(Guadagnoli and Lee, 2004). Pre-practice information can be given in the form of verbal 

description or demonstration of the task goal. Either form is only useful if it provides 

information not previously known to the learner.  

When giving instructions, the coach/practitioner can direct a learner’s attention internally 

or externally depending on the types of cues provided to the learner (Wulf et al., 2000). 

Effect relevant cues are used to facilitate an external focus of attention, whereas an 

internal focus of attention is promoted by directing attention towards the precise 

positioning of limbs throughout the different phases of a skill performance. Using the 

basketball free throw as an example, telling the player to focus on hitting the square on 

the backboard directs attention externally, whereas telling the player to flex the wrist 

during the follow through directs attention internally. A 15-year review found that skill 

learning, retention and transfer were better facilitated by using an external focus of 

attention compared to an internal focus of attention (Wulf, 2013). This held true across 

a range of ages and abilities and for various performance measures including accuracy 

tasks, balance, consistency and movement efficiency (Wulf, 2013). The language used by 



39 
 

the instructor can have significant implications on the learning process, not only when 

giving instructions but also when providing feedback.  

Feedback, which can be intrinsic or extrinsic in nature, is essential to efficient learning 

(Winstein, 1991) and to the learner’s motivation to practice (Williams and Hodges, 2005). 

Intrinsic feedback includes sensory perceptual information, which is a natural part of 

performing a skill, and is constructed by the learner. Extrinsic or augmented feedback 

enhances intrinsic feedback and comes from an external source such as a coach. It can be 

given as knowledge of results (e.g. distance, time) or knowledge of performance (specific 

movement characteristics) to provide information that may not have been picked up from 

the sensory systems (van Dijk et al., 2005). For example, when performing a long jump, 

the coach may measure the distance and give feedback to the athlete about the exact 

distance jumped (knowledge of results) or provide feedback about the position of specific 

limbs at take-off or during flight of the jump (knowledge of performance). Video-replays 

are a useful tool for providing knowledge of performance as the performer can see exactly 

what they did to bring about the performance outcome (Magill, 2007). Coaches must 

understand the difference between knowledge of results and knowledge of performance 

and how each type of feedback influences learning. Sharma et al. (2016) found that 

providing knowledge of performance led to significantly better performance in the 

overhand throw compared to a group who received knowledge of results only (p < 0.05). 

This study was conducted in adults aged 18 to 30, thus the results cannot be generalised 

to children. Despite that, knowledge of results are an important reference point from 

which improvements in performance outcomes can be tracked over time, however, only 

providing knowledge of results without knowledge of performance may not assist the 

learning process (Salmoni, Schmidt and Walter, 1984). 

The optimal frequency, timing and type of feedback provided by coaches can positively 

or negatively influence a learner’s self-confidence (Smith et al., 1995) and must be adapted 

according to the learner’s ability, the type of task and stage of learning. Providing 

immediate feedback may interfere with mental processes and the ability to self-detect and 

correct errors of a performance. As such, it is recommended that the learner is given at 

least a few seconds to process their performance before augmented feedback is given 

(Swinnen et al., 1990). Doing so may enhance skill learning and the learner’s self-

confidence (Williams and Hodges, 2005; Wulf and Shea, 2004). Furthermore, Tzetzis et 

al., (2008) looked at how different forms of feedback affected learning and self-
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confidence of 10- to 14-year-old males performing two types of badminton skills, and 

suggested that the type of feedback may need to be altered depending on the learners 

ability and the difficulty level of the task. Badminton skills of low difficulty (forehand 

clear) and high difficulty (backhand clear) were performed by four groups receiving 

different combinations of either positive feedback, correction cues, error cues or no 

feedback. For the easy task, receiving either correction cues or error cues were enough to 

facilitate learning, however, for the difficult task, the combination of both corrective and 

error cues in addition to positive feedback were most beneficial to learning the task and 

to perceived confidence.  

In the study by Tzetzis et al., (2008), defining the skills as easy or difficult was relatively 

simple in the context of badminton, however, classifying the difficulty level of FMS is 

less straight forward. When using the definition given by Wulf and Shea (2002), all FMS 

may be regarded as difficult skills as they typically take longer than one session to master, 

they require the co-ordination of multiple joints and muscles to be executed, and are 

ecologically valid, meaning they are transferable across different environmental contexts 

(Wulf and Shea 2002). However, when learning FMS, the difficulty level of a skill will be 

perceived differently by each individual. For example, a child who plays soccer may find 

the skill of kicking a ball as relatively simple compared to a child who has never played 

soccer. Despite the skill requirement being the same, the perceived difficulty of the skill 

is highly variable. Therefore, when teaching FMS, the coach should alter the type of 

instruction and feedback they provide to each learner, based on the learner’s individual 

needs rather than their own perception of how difficult they think a specific skill is.  

2.3.4.4 Types of practice 

Evidence suggests that both physical and observational practice can lead to learning, 

however, combining the two may be more beneficial than either form in isolation (Shea 

et al., 2000). Observational learning can engage one in similar cognitive processes that 

occur during physical practice (Blandin et al., 1999) and allows the learner to process 

relevant information, such as coordination patterns and timing, prior to attempting the 

skill. The effects of observational practice vary between adults and children and is likely 

due to children being in the early stages of learning in comparison to adults who would 

already have some prior experience of performing the skill or a similar skill (Newell, 1985). 

As such, observational learning can enhance a child’s ability to achieve a movement 

outcome, whereas adults often utilise observational learning to refine the movement 
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quality of their performance. Practicing in pairs, or dyadic practice, is another strategy 

that can enhance the learning process (Shea et al., 1999). Dyadic practice requires partners 

to alternate between observing and physically practicing a skill. Although the learner may 

only physically practice the skill for half the time as a group who practice individually, 

they often perform as well or even better on retention tests and transfer tests (Wulf et al., 

2010). This type of practice may be particularly useful where time and space is limited, 

such as in primary PE lessons.  

The coach/practitioner can vary the practice conditions and types of instruction and 

feedback they use to promote either implicit or explicit learning strategies (Wulf, 2013). 

Implicit learning is described as a passive process whereby knowledge which is acquired 

through experience relies less on working memory processes than explicit learning. 

Explicit learning is an active process whereby the learner makes and tests hypotheses in 

a search for structure (Maxwell et al., 2003). According to Masters (1992), the key 

difference between implicit and explicit learning is the amount of declarative knowledge 

accumulated by the learner. Explicit motor learning is demonstrated by an understanding 

of the rules required for effective movement responses and is signified by the learner’s 

ability to verbally communicate details of the movement dynamics. In contrast, a learner 

may not be able to verbally communicate the precise movements of a skilled performance 

that is implicitly learnt but rather has a kinaesthetic awareness of how the correct 

movement should feel.  

Implicit learning can be facilitated using a strategy known as errorless performance, i.e. 

modifying constraints to minimise errors in performance (Maxwell et al., 2001; Masters 

et al., 2008). When this errorless strategy (implicit learning) is implemented in the early 

stages of learning it can significantly improve skill retention compared to those who 

experience errorful learning (explicit) during initial practice (Capio et al. 2013). In 

addition, implicit learning strategies seem to be less affected by a secondary cognitive task 

during transfer tests and hence indicate a reduced reliance on working memory processes 

for performance. The initial skill level of the learner must also be considered when 

deciding on implicit or explicit learning strategies. Implicit motor learning strategies may 

benefit children with low motor ability to a greater extent than those with higher motor 

ability (Maxwell et al. 2017). The reasons for this are not yet clear but may be as a result 

of less pressure on working memory processes, in addition to higher levels of motivation 

as a result of experiencing more success and fewer errors with such approaches. The 
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number of children in a practice session or a PE lesson that experience a sense of success 

can vary according to the type of motivational climate created by the coach or teacher.  

2.3.4.5 Motivational climate 

According to the achievement goal theory (Nicholls, 1989; Roberts, 2012), individuals are 

motivated by either task/mastery goals, where enjoyment comes from recognising 

improvements in personal performance over time, or performance/ego goals, where 

satisfaction is gained from winning and being the best with as little effort as possible 

(Roberts, 2012; Nicholls, 1989). Evidence suggests that mastery-motivational climates are 

a more inclusive pedagogical practice than performance-oriented climates (Wilhelmsen et 

al., 2019), which is particularly important in primary PE lessons where the abilities and 

interests of individuals within any one class are largely heterogeneous. Teachers/coaches 

who promote competition, reward the best performances, limit student autonomy and 

deliver lessons using direct instruction are fostering a performance-oriented motivational 

climate (Roberts, 2012). Perceived performance climates in PE are associated with 

negative emotional experiences, disengagement, anxiety and boredom (Braithwaite et al., 

2011). Even highly skilled children may be at risk of becoming demotivated if they feel 

the chances of winning are low (Nicholls, 1989).  

In contrast, teachers/coaches who promote self-improvement, avoid social comparison, 

reward hard work and effort, encourage student autonomy and avoid direct teaching 

strategies are fostering a mastery-motivational climate. Evidence suggests that mastery-

oriented climates in PE are associated with enjoyment, high levels of effort, persistence 

to master tasks, skill development, confidence and high intrinsic motivation to learn 

(Ntoumanis and Biddle, 1999; Braithwaite et al. 2011).  

Tenets of achievement goal theory are often combined with self-determination theory to 

further understand the role of motivation in achievement settings such as sport and PE. 

Self-determination theory postulates that individuals are more self-determined and 

intrinsically motivated when their three basic psychological needs of competence, 

autonomy and relatedness are met (Deci and Ryan, 2000). Autonomy relates to 

perceptions of control and choice over one’s own behaviour, competence refers to an 

individual’s perceived ability to experience success in a given situation and relatedness 

refers to a sense of social acceptance and belonging (Deci and Ryan, 2000). These needs 

are more likely to be met where lessons are high on mastery- rather than performance-
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orientation (Parish and Treasure, 2003) and have been shown to enhance enjoyment of 

PE (Ommundsen and Kvalø, 2007). 

The TARGET acronym stands for task, authority, recognition, grouping, evaluation and 

time (Ames, 1992; Epstein, 1988), and is recognised as a pedagogical framework that can 

be used to create a mastery-motivational climate. A teacher who wants to facilitate FMS 

development should offer a range of tasks in the one lesson. The learner can self-select 

the task to suit their own perceived level of ability. Authority is a collaborative process 

between the learner and teacher to allow the learner to feel in control of his/her learning 

experience. Individuals should be recognised and rewarded for hard work and effort. 

Evaluation should be done in private with a focus on self-referenced progress. Grouping 

would be flexible where learners can choose who to work with and the teacher supports 

collaboration and peer support rather than competition and peer comparison.  

This section of the literature review highlighted a range of variables that can be 

manipulated in order to maximise the quality of practice opportunities that support FMS 

learning. Children who are exposed to good quality FMS practice conditions may also 

experience multiple health-related benefits associated with having proficient levels of 

FMS. 

2.4 Benefits associated with FMS competence 

Many studies have reported significant positive relationships between FMS competence 

and PA levels, cardiovascular fitness (CVF), cognitive function and academic 

performance (Lubans et al., 2010; Logan et al., 2015; Barnett et al., 2016; Catuzzo et al., 

2016). In addition, children with higher levels of FMS competence are more likely to be 

within a healthy weight range for their age (Okely et al., 2004; Lubans et al., 2010). The 

health-related benefits associated with proficiency in FMS have been investigated in 

several studies, with PA levels and weight status the most widely investigated areas 

(Holfelder and Schott, 2014; Logan et al., 2014; Barnett et al., 2016). Figure 2.3 illustrates 

the developmental model by Stodden et al. (2008) which highlights the inter-relationship 

between actual FMS competence, perceived FMS competence, PA levels, health-related 

fitness and weight status.  Evidence for the reciprocal nature of these variables and their 

associated health-related consequences, will be discussed in the following paragraphs. 
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Figure 2.3 Developmental model showing the relationship between motor competence, 
perceived motor competence, health related fitness, physical activity and weight status 
(Stodden et al., 2008) 

2.4.1 FMS and PA 

Stodden et al., (2008) define motor competence as the ability to proficiently perform 

locomotor and object-control skills. Achieving competency in FMS has gained 

recognition as an important pre-requisite to maintaining a physically active lifestyle 

(Seefeldt, 1980; Stodden et al., 2008; Robinson et al., 2015). The relationship between PA 

and FMS is reciprocal in nature as children must be physically active in order to develop 

FMS, but also more skilled children display greater confidence and motivation to remain 

physically active (Stodden at al., 2008; Robinson et al., 2015). This relationship is 

anticipated to strengthen with age and is likely mediated by changes in cognitive 

awareness (Stodden et al., 2008).  

A review paper that included only process-oriented measures of FMS, reported poor to 

moderate correlations between FMS competence and PA levels among 3- to 5-year-old 

children (r=0.16 – 0.48, R²=3-23%; 4 studies) and 13- to 18-year-old adolescents (r=0.14-

0.35; R²=2-12.3%; 2 studies), whilst poor to strong correlations were found among 6- to 

12-year-old children (r=0.24-0.55; R²=6-30%; 7 studies) (Logan et al., 2015). Although, 

the model by Stodden et al. (2008) would expect the association between PA levels and 

FMS proficiency to be stronger among older children compared to younger children, only 

two studies included older adolescents (Barnett et al., 2011; Okeley et al., 2001) and both 

used only self-report measures of PA levels which limits the accuracy and generalisability 

of the results.  
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Review papers have mainly supported the presence of a positive relationship between 

FMS competence and PA levels, however, the number of studies supporting this within 

each review paper varied from 52% (Holfelder and Schott, 2014) to 75% (Barnett et al., 

2016) to 92% (Lubans et al., 2010). Furthermore, the strength of the relationship between 

FMS competence and PA levels ranged from very poor (r=0.10) to very strong (r=0.92) 

(Holfelder and Schott, 2014). Lubans et al. (2010), only included studies where FMS 

composite score was reported. In contrast, Holfelder and Schott (2014) and Barnett et 

al., (2016) looked at how the relationship varied according to different subsets of FMS. 

The relationship between object-control skill competence and PA levels was supported 

in only 45% (Barnett et al., 2016) and 26% (Holfelder and Schott, 2014) of the studies, 

where effect sizes ranged from weak to moderate (r=0.19-0.35, r²=0.18) (Holfelder and 

Schott, 2014). Similarly, the relationship between PA levels and locomotor skill 

competence is ambiguous, supported in only 45% of studies (Barnett et al., 2016). 

Inconsistencies around the definition of FMS, the types of assessment tools used to assess 

FMS and the inclusion/exclusion criteria make it difficult to compare results from 

different studies.  

Among a sample of 361 6- to 11-year-old US children, those with high motor competence 

were 2.5 times more likely to reach the recommended levels of 60-minutes moderate to 

vigorous PA per day, compared to children with low motor competence (p=0.003) (De 

Meester et al., 2018). However, this was a cross-sectional study and doesn’t determine if 

having high FMS competence during childhood can lead to higher engagement in regular 

PA as children ger older. Longitudinal studies provide some support for the 

developmental trajectory hypothesis of PA and FMS competence (Barnett et al., 2009; 

Lopes et al., 2012; Jaakkola et al., 2016). One was a 6-year follow-up study whereby 

childhood object-control skill competence accounted for only 3.6% of the variation of 

time spent in adolescent moderate to vigorous PA (r²=0.036, p=0.001) and 18.2% of 

adolescent participation in organised PA (r²=0.182, p=0.003) (Barnett et al., 2009). 

Children with higher levels of object-control skill proficiency, had at least 20% greater 

chance of participating in some vigorous PA as adolescents. Lopes et al. (2011) further 

supported these findings, reporting that 6-year-old children with high motor competence 

engaged in more PA after 3 years, compared to children with low and moderate levels of 

motor competence. In contrast, McKenzie et al. (2002) found FMS competence at age 4- 

to 6-years, was not associated with PA levels, measured using a seven-day recall 

questionnaire 6 years later (p 0.05), however, only three skills were assessed at baseline. 
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Furthermore, PA was assessed subjectively using questionnaires in all three studies, 

increasing the risk of bias. Bürgi et al. (2011), looked at the relationship between FMS 

and objectively measured PA using accelerometers among 4- to 6-year-old Swiss children. 

Although baseline motor skills did not predict changes in PA levels nine-months later, 

baseline PA levels were predictive of follow-up motor competence. This supports 

Stodden’s suggestion that younger children who engage in regular PA are more likely to 

develop better motor skills, and perhaps a longer follow-up would be required to 

determine the effect on PA levels in later years.  

Inconsistencies in findings regarding the link between FMS and PA engagement may stem 

from differences between males and females and as mentioned in previous sections, the 

typical activities they pursue. Logan et al. (2015) concluded that object-control skills are 

more highly correlated with male PA levels, whereas locomotor skills tend to be more 

highly correlated with females PA levels. This trend seems evident from pre-school age 

where Cliff et al. (2009) reported a moderate to strong significant positive correlation 

between pre-school boys object-control skills and both moderate PA (r=0.52, p=0.008), 

and moderate to vigorous PA levels (r=0.48, p=0.015). Object-control skill proficiency 

explained 16.9% of the variance in moderate to vigorous PA and 13.7% of the variance 

in time spent in total PA. However, for pre-school girls, object-control scores were not 

related to PA outcomes (p>0.05) but locomotor scores were inversely associated with 

percentage of time spent in moderate PA (r=-0.52, p=0.015) and moderate to vigorous 

PA (r=-0.50, p=0.022), explaining 19.2% of the variance in moderate to vigorous PA. 

Additionally, Finnish female’s leaping skills in primary school were significantly associated 

with moderate to vigorous PA levels in secondary school, however, no associations 

between FMS and PA were found among males (Jaakkola et al., 2019). Similarly, among 

Irish adolescents, the relationship between male FMS proficiency and PA was not 

significant, whilst female locomotor skill proficiency (r=0.37, p<0.05) and total FMS 

scores (r=0.36, p<0.05) were significantly positively related to vigorous PA only (O’Brien 

et al., 2016a).  

Evidence suggests that from a young age, males are more likely to engage in team games 

and competitive type activities that facilitate object-control skill development, whereas 

females are more likely to engage in more individual sports with limited opportunities to 

practice object-control skills (Garcia, 1994; Hardy et al., 2010). Consequently, female PA 

levels are more commonly correlated with locomotor skill proficiency, whilst male PA 
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levels are more often associated with object-control skill proficiency (Barnett et al., 2016). 

Limiting the range of activities that children of either sex engage with during their early 

years, may limit the types of PA that they will feel confident to pursue in later years. 

According to Stodden et al. (2008), this important mediating factor is known as the 

individuals perceived motor competence. 

2.4.2 FMS and perceived motor competence 

Physical self-concept or perceived competence relates to the individual’s perceptions and 

confidence in their own ability to complete specific tasks and skills and can influence their 

motivation and desire to partake in or avoid certain activities (Bandura, 1997). Having 

confidence in one’s personal ability to complete sports and exercise related activities may 

generalise to a broader perceived physical competence and can facilitate happiness, 

motivation and resilience (Sonstroem et al., 1994; Craven et al., 2008). Lower perceptions 

can contribute to dropout from sport and avoidance of PE (Crane et al., 2015; Gibbons, 

2008). In the model by Stodden et al. (2008) (Figure 2.3), perceived motor competence is 

described as a mediating variable, as it provides a potential explanation for the relationship 

or connection between motor competence and PA participation, particularly as children 

get older and their cognitive awareness improves (Robinson et al., 2015). For example, in 

early childhood, children are typically motivated to engage in PA despite having poor 

proficiency in FMS, but through regular engagement in PA their FMS improve. However, 

during middle and late childhood cognitive awareness improves, and children who have 

not mastered many FMS may become increasingly aware of their lack of motor 

competence and consequently avoid PA and sport due to feeling incompetent and 

embarrassed.  

A review by Babic et al. (2014) found that perceived competence was most strongly 

correlated with PA levels (r=0.30, p<0.001) compared to other forms of physical self-

concept. This included perceived fitness (r=0.26, p<0.001), general physical self-concept 

(r=0.25, p<0.001) and perceived physical appearance (r=0.12, p<0.001). Perceived FMS 

competence has also been linked to actual FMS competence, but it is difficult to 

determine whether perceptions influence actual competence or vice versa (Robinson et 

al., 2015; Barnett et al., 2011). Perceived competence may have a greater influence on 

one’s motivation to participate in PA even more than actual competence (Harter, 1978; 

Weiss and Amorose, 2005). Therefore, understanding the relationship between actual and 

perceived FMS competence and PA participation will have implications for how 
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interventions to improve FMS and PA levels should be implemented. Consideration must 

therefore be given to the instructional strategy adopted when implementing intervention 

programmes due to the potential impact it can have on motivation and perceived self-

competence of the children engaging in the programme. This may be particularly true for 

children who are overweight or obese. According to Stodden et al., (2008) overweight 

and obese children are more likely to have low levels of perceived motor competence and 

are consequently at risk of disengaging from PA. The relationship between weight status, 

perceived and actual FMS competence and PA participation has received some attention 

in the literature. 

2.4.3 FMS and weight status  

As outlined in the developmental model by Stodden et al. (2008) (Figure 2.3), weight 

status may be influenced by motor competence, but also motor competence may be 

influenced by weight status. As a mediating variable, the belief is that children who have 

low levels of motor competence are less likely to partake in PA due to embarrassment 

and lack of confidence in their ability. Moreover, avoiding PA leads to lower levels of 

actual motor competence and subsequently increases the chances of gaining weight 

(Slotte et al., 2017). With increases in weight, self-confidence declines further, thus 

contributing to avoidance of PA. As PA engagement is required for the acquisition of 

FMS competence, being overweight can contribute to low levels of motor competence.  

A significant inverse association between FMS competence and weight status was 

confirmed in 82% (Catuzzo et al., 2016) and 58% (Slotte et al., 2017) of studies included 

in two separate review studies. As the association is proposed to strengthen with age 

(Stodden et al., 2008; Robinson et al., 2015), the different proportions confirming a 

relationship, might be explained by the fact that Catuzzo et al., (2016) included studies 

with participants aged 3- to 18-years, whilst only children aged 3- to 12-years were 

included in the review by Slotte et al. (2016). Similar to reports looking at the relationship 

between FMS competence and PA levels, the strength of the relationship between FMS 

competence and weight status are also inconsistent with correlation coefficients ranging 

from weak to large (r = -0.20 to r = -0.62) (Robinson et al., 2015), but may be influenced 

by the subdomain of FMS.  

Weight status is more often correlated with locomotor skills than object-control skills 

(Slotte et al., 2017; Bryant et al., 2014; Southall et al., 2004; O’Brien et al., 2016a; Okely 

et al., 2004). Among a sample of 4363, 9- to 15-year-old Australian children and 
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adolescents, BMI and waist circumference were inversely associated with both overall 

FMS and locomotor subtest scores, but not object-control subtest scores (Okely et al., 

2004). Similar results were also reported among 10-year-old Australian children (Southall 

et al., 2004) and Irish adolescents (O’Brien et al., 2016a). Additionally, O’Brien et al. 

(2016a) found that overall FMS proficiency could explain 14.6% of the variance in the 

prediction of BMI. Sex differences were also identified, whereby male BMI was negatively 

correlated with locomotor subtest (r=-0.37, p<0.01), stability (r=-0.49, p<0.01) and 

overall FMS scores (r=-0.45, p<0.01) while BMI for females was negatively correlated 

with locomotor subtest scores only (r=-0.34, p<0.05).  

At the individual skill level, overweight children and adolescents are more likely to 

struggle with the skill of running compared to their non-overweight peers (Hume et al., 

2008; Bryant et al., 2014). However, O’Brien et al., (2016a) only found significant 

differences for the jump (p=0.008), balance (p=0.03) and underhand roll (p=0.04). 

Although less consistent, there is some evidence that non-overweight children also have 

better object-control scores, than overweight children (Morano et al., 2011; Slotte et al., 

2015). Using BMI as the only measure of weight status is problematic due to its inability 

to distinguish between fat mass and fat-free mass. Interestingly, the study by Slotte et al., 

(2015) used dual x-ray absorptiometry (DXA) to categorise weight status of 8-year-old 

Finnish school children, which might explain why object-control scores also varied by 

weight status. In this study, body fat percentage was more strongly correlated with total 

(r=-0.41, p<0.001), locomotor (r=-0.38, p<0.001) and object-control (r=-0.30, p<0.001) 

skill proficiency for males, whereas for females, abdominal fat percentage was the 

strongest predictor of object-control skill proficiency (r=-0.18, p<0.001) and waist 

circumference the strongest predictor of locomotor skill proficiency (r=-0.33, p<0.001).  

Despite some inconsistencies, there are strong indications that overweight children are 

likely to display lower FMS proficiency levels than their healthy weight peers (Morano et 

al., 2011; Slotte et al., 2015; Catuzzo et al., 2016). This may be related to biomechanical 

issues resulting from high body mass (Riddiford-Harland et al., 2006). i.e. those with 

higher body mass tend to have increased adipose tissue around joints which may limit 

their range of motion, and thus their ability to achieve mastery in many locomotor skills. 

This negative association between FMS proficiency and weight status may affect an 

overweight child’s motivation to participate in regular PA (Stodden et al., 2008; Robinson 

et al., 2015). An overweight child is more likely to engage in sedentary behaviours, due to 
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feelings of incompetence and embarrassment around PA (Trost et al., 2001), and 

therefore miss out on opportunities to improve their health-related physical fitness 

(Stodden et al., 2008).  

2.4.4 FMS and physical fitness 

Investigations into the relationship between FMS competence and physical fitness largely 

focus on cardiorespiratory fitness (CRF), however muscular endurance, flexibility, speed 

and agility are also important constructs of physical fitness (Ortega et al. 2008). Although 

it is difficult to determine the exact influence of FMS competence on CRF, some 

associations have been highlighted where males and females with lower FMS competence 

can be three- to seven- and two- to six-times more likely to be unfit than those with higher 

FMS competence, respectively (Hardy et al., 2012). This may have profound health 

related consequences, as children get older.  

Strong evidence exists for a relationship between FMS competence and health-related 

physical fitness (Cattuzzo et al., 2016). Barnett et al. (2008), as part of the longitudinal 

children’s Physical Activity and Skills study (PASS), found that childhood object-control 

skill proficiency could predict 26% of the variance in adolescent CRF (p=0.01) seven 

years later. Higher skilled children achieved approximately six more laps on the 

progressive aerobic cardiovascular endurance run (PACER) test compared to lower 

skilled children. Similarly, a cross-sectional investigation revealed significant associations 

between CRF and both locomotor skills (sprint run, vertical jump) and object-control 

skills (overarm throw, catch, forehand strike and kick) among a sample of 2,026 

Australian adolescents at grade 8 (13-years) and grade 10 (15-years) (Okely et al., 2001). 

Total FMS score explained 20% and 26% of the variance in the number of laps completed 

in the PACER test for grade 8 and 10 participants, respectively.  

Musculoskeletal fitness, including measures of abdominal endurance, upper body 

strength, tennis ball throw and medicine ball toss, have been shown to be positively 

correlated with FMS competence in 64% of studies included in a review paper by Catuzzo 

et al. (2016). Having a high level of physical fitness was strongly correlated with motor 

competence (r=-0.6, p<0.01) among 9- and 10-year-old Norwegian school children 

(Haga, 2008). The association between physical fitness and balance skills was stronger for 

girls (r=-0.8, p<0.01) compared to boys (r=-0.3, p<0.05). Furthermore, ball skill 

competence was only significantly correlated with physical fitness for girls (r=-0.6, 

p<0.01) and not boys (p>0.05). These findings suggest that children with higher FMS 
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competence are more likely to be fit compared to children with lower FMS competence. 

This was further supported by Haga (2009) whereby children with low motor competence 

(n=8, mean age 9.5±0.3 years) were found to have significantly lower physical fitness than 

children with high motor competence (n=10, mean age 9.9±0.1) (p<0.05, ηp
2=0.9). The 

relative difference between the groups remained constant from baseline to 32 months, 

which meant the low motor competence group, were unable to catch up with their peers 

who had high motor competence. After 32 months, the high competence group improved 

their motor competence by 43% more than the low competence group. Similarly, a group 

of 5- and 6-year-old children with low motor competence performed significantly worse 

in the broad jump (p≤0.005, ηp
2=0.56), 50m run test (p≤0.005, ηp

2=0.60), balance 

(p≤0.005, ηp
2=0.66), overhand throw (p≤0.005, ηp

2=0.28) and cardiorespiratory 

endurance (p≤0.005, ηp
2=0.38) compared to a group of age and gender matched highly 

competent peers (Hands, 2008). The difference between both groups was maintained 

each year, for a period of five years.  

Despite the limitations of small sample sizes and product-oriented assessment of motor 

competence, these studies investigating the relationship between FMS competence and 

physical fitness suggest that poor motor competence can impede one’s ability to engage 

in PA, subsequently limiting opportunities to improve physical fitness (Haga, 2008; Haga, 

2009; Hands, 2008). They also suggest that children with low motor competence are 

unlikely to catch up with their higher skilled peers over time (Hands, 2008). Thus, 

interventions must be implemented to assist less competent children as early as possible. 

Furthermore, increasing motor competence and physical fitness is likely to have cognitive 

benefits, which has the potential to lead to improvements in academic performance 

(Macdonald et al., 2018).  

2.4.5 FMS, cognitive function and academic achievement 

It has been proposed that CRF and motor competence may be beneficial for cognitive 

development and academic performance but that the association of either CRF or motor 

competency individually with cognition and academic performance remains inconclusive 

(Haapala 2013). van der Fels, et al. (2015) concluded that insufficient evidence exists for 

or against a relationship between motor skill competence and cognitive abilities in 

children aged 4- to 16-years. However, there are indications that complex motor skills are 

related to higher order cognitive skills, which tends to be stronger among prepubescent 

children under 13 years (van der Fels et al., 2015). The link between motor development 
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and cognitive functioning is said to arise as a result of similar parts of the brain being 

utilised for the performance of these tasks (Diamond, 2000), in addition to both functions 

having common underlying processes. For example, acquisition of locomotor skills and 

reading ability rely on the process of automaticity (where skills become so fluent, they no 

longer need conscious control) (Nicolson et al., 2001). In contrast, mathematical ability 

requires a higher level of cognitive function such as problem solving, working memory 

and procedural processes similar to that of object-control skills, which are more complex, 

compared to locomotor skills (Latash and Turvey, 1996). Strong evidence to support the 

relationship between FMS competence, cognitive function and academic achievement 

among typically developing children is limited but may be more pertinent for children 

with learning disabilities and for those from disadvantaged backgrounds.  

In two separate studies, Draper et al. (2012) found that an 8-month ‘Little Champs’ 

community-based motor development programme positively impacted on cognitive 

function and gross motor skill proficiency in preschool children from disadvantaged 

communities in South Africa. The programme included supervised free-play and low 

intensity structured activities delivered by community-based coaches once per week for 

45 to 60 minutes. Numeracy and literacy tasks were also incorporated to stimulate 

cognitive development. Study one was a quasi-experimental design where FMS was 

measured using the TGMD-2 in a sample of 60 intervention participants and 58 control 

participants. The lack of pre-test scores for FMS competence is a major limitation to this 

study, however at post-intervention, the intervention group were significantly superior in 

both locomotor (p<0.005) and object-control skills (p<0.01) compared to the control 

group. In study two, the intervention (n=43) and control (n=40) groups were assessed 

for cognitive function using the Herbst test (Herbst and Huysamen, 2000) at pre- and 

post-intervention. Three early childhood centres were part of the intervention, however, 

only one group (n=22) adhered to the Little Champs programme regularly with two 

groups ceasing attendance after a two-month period with the group that continued, being 

referred to as the active intervention group. As expected, cognitive function improved 

over time for both groups, but the active intervention group was the only group to achieve 

a significant improvement (p=0.001). As this group had higher cognitive scores to begin 

with, it is difficult to attribute the improvements solely to the intervention. Differences 

in the level of effort and motivation from the leaders and coaches may have also 

influenced the improvements more than the intervention itself. Due to poor 
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implementation and tracking of the programme, the results must be considered with 

caution.  

Children between 6- and 8-years-old (Woodard and Surburg, 2001) and 7- and 12-years-

old (Westendorp et al., 2011) with learning difficulties have demonstrated lower 

locomotor and object-control skill scores compared to children without learning 

difficulties. Westendorp et al. (2011) reported a stronger effect size for object-control 

skills (p 0.001, d=0.61) compared to locomotor skills (p<0.001, d=0.47). The differences 

may be explained by the greater reliance on executive functioning, required for execution 

of object-control skills. Among those with a learning disability, poorer locomotor skill 

scores were weakly, but significantly associated with both reading (r=-0.24, p<0.05) and 

spelling ability (r=-0.22, p<0.05), whereas object-control skill competence was weakly, 

but significantly correlated with mathematical ability (r=-0.29, p<0.01). Regression 

analysis revealed reading ability could predict 4.8% of the variance in locomotor skill 

competence (p=0.04), but mathematical ability was not a significant predictor of object-

control skill competence (p=0.05). This study highlights that children with combined 

learning disabilities and poor FMS, have poor academic ability, but results cannot be 

generalised to typically developing children. Despite that, the findings suggest that motor 

skill development and academic ability may be related.  

Typically developing Portuguese children with insufficient motor coordination, 

demonstrated lower levels of academic ability compared to their peers with normal or 

good coordination (Lopes et al., 2013). Similarly, Ericsson (2008) found that Swedish 

children who undertook an extended school-based PA and extra motor training 

intervention, scored higher in Swedish language and mathematics tests than children who 

continued with their usual two PE classes per week. No specific statistics were reported 

but Cramer’s index values reported differences between the control and intervention 

groups to be moderate, ranging from 0.21 to 0.29. In addition, Frick and Möhring (2016) 

identified a moderate but significant relationship between balance skills and spatial scaling 

(r=0.30, p<0.01) and a weak but significant relationship between balance and 

proportional reasoning skills (r=-0.26, p<0.01) among Swiss kindergarten children. 

Spatial scaling and proportional reasoning skills are essential for understanding many 

mathematical concepts including fractions (Möhring et al., 2015) and therefore children 

who demonstrate higher balance proficiency, could have enhanced mathematical ability. 

The reason provided for this association is that balance is a pre-requisite for locomotion, 
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which facilitates active exploration of the spatial environment. By actively exploring the 

environment, children can explore the spatial relations between objects and agents and 

thus improve their spatial cognitive skills. Alternatively, advanced balance skills suggest 

that an individual can effectively process visual, proprioceptive and vestibular information 

simultaneously, and this ability for sensory integration may contribute to superior 

mathematical understanding.   

Significant, but weak relationships were observed between academic performance 

(combined Finnish language, mathematic and history scores) and FMS scores among 

grade seven (mean age: 13.08±0.25years) Finnish junior high school males (r=0.16, 

p<0.05) and females (r=0.19, p<0.05). A longitudinal design was adopted with FMS 

measured in grades seven and eight and academic performance at grades seven, eight and 

nine. Interestingly, the strongest relationship was found between leaping in grade eight 

and mathematics in grade nine which was significantly, moderately correlated for both 

males (r=0.30, p<0.001) and females (r=0.41, p<0.001). It may be speculated that leaping 

required higher levels of static and dynamic balance in comparison to the dribble and 

shuttle run and therefore could provide further support for the potential relationship 

between balance skills and mathematical ability (Frick and Möhring, 2016).  

As learning complex motor skills potentially relies on similar executive functions and 

processing, to that of cognitive abilities, FMS based interventions may have the potential 

to improve both motor competence and academic performance simultaneously. This 

could have significant implications for school-based PE lessons. Teachers often fear that 

increasing PE time will negatively affect progress in what are deemed to be more 

academic subjects like mathematics and languages (Harris, Cale and Musson, 2012; 

MacPhail and Halbert, 2005). However, as higher levels of motor competence may 

enhance academic performance, increasing time spent in quality FMS based PE lessons 

may lead to benefits both inside and outside the classroom (Macdonald et al., 2018). 

2.4.6 Summary of health-related benefits associated with higher motor 

competence 

Evidence suggests that improving FMS competence can provide both physical and 

cognitive benefits (Lubans et al., 2010; Logan et al., 2015; Barnett et al., 2016; Catuzzo et 

al., 2016). Higher levels of FMS proficiency may improve perceived competence 

providing a greater sense of confidence to engage in regular PA and sports (Stodden et 

al., 2008; Robinson et al., 2015). Consequently, children are more likely to maintain a 
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healthy weight status, increase health-related physical fitness and perform better 

academically. Due to the range of positive health consequences that may occur, it is 

important to identify the types of intervention programmes that may support children’s 

FMS development. 

2.5 Intervention programmes to improve FMS competence among primary school 

children 

Intervention programmes have been successful at improving both FMS competence and 

PA engagement in both children and adolescents (Lai et al., 2014). Schools are a popular 

setting for implementing intervention programmes as they are accessible to children from 

multiple backgrounds; however, some evidence also exists for successful home and 

community-based interventions (Bardid et al., 2017; Draper et al., 2012). Interventions 

that adopt a multi-component approach tend to be more effective, whereby co-operation 

between school staff, parents and the community is required (Tompsett et al., 2017). Such 

interventions require large amounts of planning and co-operation and are not always 

feasible due to time restrictions and funding difficulties in schools. Following the poor 

PA participation rates from the first Children’s Sports Participation and Physical Activity 

(CSPPA) study, Woods et al. (2010) recommended the implementation of a robust 

surveillance system to monitor PA and health behaviours of children and adolescents. 

This has not yet been introduced and the second CSPPA study reported a 2% drop in the 

proportion of primary and secondary school students meeting the recommended daily 

PA guidelines to 17% and 10%, respectively (Woods et al., 2018).  

An example of one such surveillance system is the Australian Schools Physical Activity 

and Nutrition Survey (SPANs) which gathers information on school children’s PA levels, 

weight status, dietary habits, FMS competence, sedentary behaviours, school 

environment and school travel. Monitoring these factors has facilitated the development 

of targeted interventions and consequently contributed to significant improvements in 

FMS competence and stabilisation of weight status among Australian primary school 

children between 2010 and 2015 (Hardy et al., 2016). The significance of these findings 

are highlighted when compared to a previous report (Booth et al., 1997) which found a 

decrease of between 40 and 50% in vertical jump competency, and increasing male 

superiority in skills such as kicking and overarm throwing between 1997 and 2010 (Hardy 

et al., 2013). Furthermore, the SPANs programme highlights the potential positive 

implications associated with adopting a large scale, school-based surveillance system. In 
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addition to identifying the specific behaviours in need of attention, the SPAN’s 

programme also recognized that children from lower socioeconomic backgrounds and 

Middle Eastern cultural background were more likely to be overweight/obese than 

Australian born children from higher socioeconomic backgrounds. The identification of 

these trends is essential to ensure the cost-effectiveness and efficacy of intervention 

programmes are maximised. However, the success of intervention programmes will 

depend on a number of factors such as who implements the programme, the duration 

and frequency of individual sessions, the duration of the overall intervention and the 

ability to differentiate content to facilitate individual needs and capabilities. As such, it is 

important to analyse previous programmes and identify key characteristics associated with 

successful outcomes.  

Systematic reviews and meta-analysis have reported mainly positive intervention effects 

for at least one FMS across all age groups, including 3 to 6-year old pre-school and 

kindergarten children (Wick et al., 2017; Veldman et al., 2016; Riethmuller et al., 2009) 

and 5- to 18-year-old, primary and secondary school children and adolescents (Morgan et 

al., 2013). Additionally, Lai et al. (2013) and Tompsett et al. (2017) suggest that multi-

component interventions delivered over one academic year, and which are underpinned 

by pedagogical practices informed by a motor learning theory, are most effective. 

However, Morgan et al., (2013) and Wick et al. (2017) speculate that short-duration 

interventions, delivered over 12 weeks or less, may provide similar improvements in FMS 

proficiency. Due to large heterogeneity across studies, the intervention components that 

are most effective for FMS development are unclear. The following paragraphs aim to 

identify the factors that may be most influential. 

2.5.1 Short-duration intervention programmes (≤ 12 weeks) 

Improvements in FMS proficiency have been observed following intervention 

programmes as short as 6 (Bryant et al., 2016; Mitchell et al., 2013) and 7 weeks (Miller et 

al., 2016). However, interventions that have focused on pedagogical practices may be 

more effective. Bryant et al. (2016) failed to specify if the intervention group, who 

received one 60-minute FMS session in place of one of their two PE lessons per week 

over 6 weeks, improved to a significantly greater extent than the control group. Both 

groups improved from pre to post intervention but there was a high risk of cross-

contamination due to both intervention and control participants being in the same school. 

It was also not specified if the instructional strategy was based upon any learning theories. 
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Similarly, the instructional strategy was not prioritised in the 6-week active video game 

intervention by Johnson et al. (2016), where no significant improvements in object-

control skills or perceived motor competence were observed from pre to post 

intervention.  

In contrast, a 6-week intervention that focused on training teachers to implement the 

FMS component of the large-scale multi-component Project Energise intervention in 

New Zealand, reported significant improvements from pre to post intervention for all 12 

FMS that were assessed (Mitchell et al., 2013). Teachers were encouraged to provide 

student-centred PE lessons that focused on improving FMS. Although no control group 

was included in this study, it is likely that the teacher’s ability to assess FMS and 

subsequently tailor the PE lessons to the needs of each child contributed to the observed 

improvements. PE lessons are often teacher-led to the extent that student autonomy is 

neglected. This may have negative implications for enjoyment of PE and motivation to 

engage in PE activities (Standage et al., 2005; Perlman and Webster, 2013). Consequently, 

the effectiveness of an intervention programme can be significantly influenced by the 

type of motivational climate that is created during the lessons.  

Short-duration interventions delivered through a mastery-motivational climate (Miller et 

al., 2016; Lander et al., 2017) have provided significant improvements in FMS proficiency, 

when compared to a control group. As discussed in section 2.3.4.5, mastery-motivational 

climate encourages children to focus on self-improvement and to avoid peer comparison 

and competition with others (Ames, 1992). The role of the teacher is to limit the provision 

of direct instructions, but to rather act as a facilitator and alter environmental cues that 

will facilitate skill development. Children are more likely to feel intrinsically motivated if 

they experience success, therefore all children should experience success in each lesson. 

Success is only experienced by more highly skills individuals in ego-centric, competitive 

environments. It is therefore unsurprising that mastery-motivational climates are being 

introduced to enhance the efficacy of FMS based intervention programmes. However, 

short-duration intervention studies that incorporate a mastery-motivational climate as a 

strategy to improve FMS proficiency levels in a primary school setting are lacking, with 

only one reported to date (Miller et al., 2016). In the study by Miller et al. (2016), teachers 

received 6 hours of training and in-class support for 5 of 7 lessons. Although object-

control scores significantly improved at post-intervention compared to the control group 
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who continued with their usual PE routine (p<0.001, d=1.0), only three skills were 

assessed in the study.  

However, significant improvements were reported for preschool children (Martin et al., 

2009; Robinson and Goodway, 2009; Valentini and Rudisill, 2004; Robinson et al., 2012) 

and adolescents (Lander et al., 2017) who underwent intervention programmes of 12 

weeks or less and were underpinned by mastery-motivational theory. Furthermore, 

preschool children were more likely to retain their post-intervention skill improvements 

at a 9-week (Robinson and Goodway, 2009) and 6 month (Valentini and Rudisill, 2004) 

follow-up. Further investigations are required to determine if similar results are possible 

among a primary school population, however there is evidence to suggest that mastery-

motivational climates adopted for longer-duration interventions can provide significant 

improvements in FMS competence (Lai et al., 2014). 

An additional concern among many movement practitioners is that too much focus on 

skill development may lead to a reduction in PA participation and intensity and negatively 

impact CRF. However, the Professional Learning for Understanding Games Education 

(PLUNGE) programme (Miller et al., 2017) proves that it is possible to both increase in-

class step count and improve FMS competence using a game-centred approach with 

gradually increasing difficulty. This approach to teaching FMS contrasts with the advice 

provided by Woods et al. (2010), whereby it was recommended that teachers put less 

emphasis on game-centred activities in a bid to improve FMS competence. Similarly, 

Karabournitios et al. (2002) found that games-centred PE lessons did not lead to 

improvements in FMS competence in comparison to a skill-based programme that 

incorporated self-testing activities. The conflicting findings from game-centred activities 

may be due to how they are implemented. Traditionally, games can be highly competitive 

and only suited to those with higher skill levels. However, non-competitive, 

developmentally appropriate, small-sided games may be more effective at improving FMS 

competence and increasing enjoyment of PA engagement (Smith, 2016). For this to be 

successful, movement practitioners, require specialist knowledge to identify movement 

capabilities of the children they are teaching and must understand how to provide 

developmentally appropriate and inclusive pedagogical practices.  

Oftentimes, principals and teachers can be hesitant to participate in intervention 

programmes and ignore advice to increase time or frequency of PE lessons due to the 

already overcrowded curriculum. The Great Leaders Active Students (GLASS) program 
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is an alternative approach whereby older school children received FMS and leadership 

skills training and were assigned to teach FMS lessons to groups of younger children in 

their school (Nathan et al. 2017). Oftentimes, children can learn and retain information 

better by teaching others and so encouraging children to teach each other may be more 

attractive within a school environment. The peer leaders successfully conducted the FMS 

lessons and the younger children significantly improved their object-control skill 

competence from pre to post-test in comparison to a control group. While the peer 

leaders did not report a significant improvement in self-reported leadership skills, the 

teacher’s perceptions of the peer leaders’ leadership skills significantly improved 

following the intervention (p<0.001). It is therefore reasonable to suggest that short-

duration FMS based intervention programmes can provide multiple learning 

opportunities in a way that is both cost-effective and time efficient.  

2.5.2 Longer-duration intervention programmes (> 12 weeks) 

Many longer-duration interventions, that aim to improve FMS proficiency or PA levels 

of primary school children, tend to be delivered over a full academic year (van Beurden 

et al., 2003; Cohen et al., 2015; Bolger et al., 2019). These longer-duration interventions 

tend to be multi-component, requiring co-operation between the school, teachers, 

researchers, children and parents. Significant improvements in FMS proficiency levels are 

often reported at post-intervention, however it can be difficult to determine what 

components of the intervention were most influential. It is also difficult to track 

adherence to each element of the programme. Follow-up studies are also lacking, which 

limits the interpretability of the long-term effectiveness of the programmes. PE in Irish 

primary schools is typically taught by a non-specialist, generalist teacher (Fletcher and 

Mandigo, 2012). Large curriculum demands are inevitable and oftentimes PE lessons are 

seen to be of less importance than other subjects like math and languages (Hardman, 

2008). Although the multi-component interventions provide a holistic approach to 

improve FMS and other health related outcomes, they may be too overwhelming for 

some schools to engage with. However, investigating the components and impact of the 

longer-duration interventions, may signify the most influential elements that contribute 

to successful outcomes.  

Similar to Ireland, the generalist teacher is responsible for teaching PE in Australian 

primary schools. However, large efforts have been made to upskill their teachers on how 

to implement FMS based PE lessons. The Move it Groove it (MIGI) collaborative health 
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promotion intervention, aimed to improve FMS and PA behaviours among 1045, 7 to 

10-year-old primary school pupils (van Beurden et al., 2003). Intervention components 

included, whole-school policy adaptations, buddy systems, teacher professional 

development and website resources. FMS competence improved by 16.8% from pre- to 

post-intervention. Relative to the control group, the intervention group improved 

significantly more in seven out of eight FMS. The largest differences were observed in 

boys sprint run performance and girls side gallop for which intervention participants 

achieved a 26% (p<0.001) and 22% (p<0.001) greater improvement than their control 

group, respectively. However, the intervention had little effect on children’s PA levels, 

which significantly increased by only 3.3%, or 58 seconds per 21-minute class, for 

intervention participants compared to controls. Furthermore, 276 participants were 

reassessed six years later (Barnett et al., 2009), where they were five times more proficient 

at catching, but had not improved in any other skill, and were no more active than those 

from the control condition. This suggests the intervention had limited long-term effects. 

The multi-component nature of the programme may have been too complex for schools 

to fully engage with at one time. Additionally, self-report measures of PA were used which 

can often be inaccurate if children are unable to accurately recall their PA engagement. 

Some of these issues were addressed in a cluster randomised controlled trial by Cohen et 

al. (2015).  

To reduce the burden on teachers and schools, Cohen et al., (2015) introduced the 

components of the Supporting Children’s Outcomes using Rewards, Exercise and Skills 

(SCORES) intervention in a staged manner. The socio-ecological model provided a 

framework for the intervention, which supports the idea that the environment and social 

context is essential to learning (McLeroy et al., 1988). Teacher professional development, 

school policies, provision of equipment, parent involvement and community links, were 

all targeted to facilitate opportunities for PA engagement and skill development. 

Although the improvement in overall FMS was small at post-intervention, compared to 

the control group, children in the intervention group were engaging in 13 minutes more 

moderate to vigorous PA per day (p<0.003), measured using accelerometers, and were 

running five extra laps in the 20m multi-stage fitness test (p=0.003). A follow-up study 

revealed that 23% of the improvements in PA levels and CRF were mediated by overall 

FMS scores, suggesting that targeting FMS within interventions may be essential to their 

success. Improving actual FMS competence could contribute to behaviour modification, 
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as having the skills to engage in different sports and PA will make it easier for children to 

be more physically active (Stodden et al., 2008).  

The inclusion of FMS based lessons within multi-component school-based interventions 

was also a significant factor influencing the successful outcomes in studies by Bolger et 

al. (2019) and Salmon et al., (2008). Bolger et al. (2019) investigated the impact of a one-

year PA intervention with no FMS focus, followed by a one-year multi-component FMS-

based intervention on 6- to 11-year-old Irish primary school children’s FMS proficiency 

levels. Both interventions were delivered by a qualified specialist with a strong FMS 

background, whilst the control conditions consisted of normal PE, delivered by the class 

teacher. The PA intervention provided limited improvements in FMS proficiency levels. 

The intervention group significantly improved their locomotor subtest scores compared 

to baseline (p=0.04), but locomotor, object-control and total FMS scores were similar to 

the control group at post-intervention (p>0.05). In contrast, the targeted FMS 

intervention led to significant improvements in locomotor, object-control and total FMS 

scores from pre to post FMS intervention (all p<0.001), whilst the control group (i.e. 

those engaging in their usual PE lessons) had significantly lower FMS scores at post-test. 

The findings of this study suggest that rather than general PA instruction, specific FMS 

instruction by qualified professionals with a significant understanding of FMS, is required 

to facilitate FMS development  

Many primary school teachers in Ireland have limited specialist knowledge for teaching 

PE (Fletcher and Mandigo, 2012; Kinchin et al., 2012). It is therefore unsurprising that 

Irish adolescents enter second level education with inadequate FMS proficiency (O’Brien 

et al., 2016a; Lester et al., 2017), and that many female adolescents are dropping out of 

sport after leaving primary school (Woods et al., 2018; Lunn et al., 2013). For example, 

the proportion of girls in secondary school who do not participate in any community 

sport is 45% compared to only 8% at primary level (Woods et al., 2018). Furthermore, 

Salmon et al., (2008) identified that, compared to a control group, a combined FMS and 

behaviour modification group were 60% less likely to be overweight or obese following 

the Switch-play intervention (1 academic year) which was also maintained at 6- and 12-

month follow-up. Australian school children (aged 10-to 11-years) from low-income 

backgrounds were assigned to either a control, FMS only, behaviour modification only or 

combined group at baseline. The FMS only group, engaged in an average of 13% more 

moderate to vigorous PA, and reported greater enjoyment of PA, at post-intervention, 
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which were also maintained at 6- and 12-month follow-up. Interestingly, only girls in the 

FMS group and the behaviour modification group, significantly improved their FMS 

scores following the intervention and maintained them at 12-month follow-up. However, 

there was no significant improvements in FMS proficiency levels among girls in the 

combined group or among males in any of the three intervention groups. Despite some 

disparities, the results provide further evidence of the potential impact of FMS based 

intervention programmes. The FMS sessions were delivered by a specialist FMS 

instructor who emphasised fun and maximum engagement. This ability to provide an 

inclusive environment may have contributed to the increased engagement and enjoyment 

among the FMS group following the intervention period.  

2.5.3 Summary of intervention programmes 

This section has highlighted the potential benefits associated with implementing school-

based FMS intervention programmes. Long-duration programmes have resulted in 

improved weight status (Salmon et al., 2008), FMS competence (van Beurden et al., 2003; 

Bolger et al., 2019; Cohen et al., 2015), PA levels (Salmon et al., 2008; Cohen et al., 2015) 

and enjoyment of PA (Salmon et al., 2008). Improvements in primary school children’s 

FMS proficiency were also observed following short-duration interventions (Miller et al., 

2016; Mitchell et al., 2013; Nathan et al., 2017). Follow-up analysis of both short and 

long-duration primary school-based intervention programmes are lacking and require 

further investigation. Although effective, the multi-component nature of many 

interventions, makes it difficult to decipher the most important elements that should be 

included. The combined evidence from both long and short-duration studies, suggest that 

the teaching of FMS may be a significant contributing factor to the success of these 

programmes, especially when an underlying theory such as mastery-motivation is used to 

guide the lessons. Perhaps, teachers need specific training on how to effectively teach 

FMS in PE lessons (Lander et al., 2015; Ross et al., 2014). Due to large curriculum 

demands in Irish primary schools, shorter duration interventions may be more feasible 

for schools to implement than those that require adherence over a full academic year. The 

feasibility of implementing programmes is hugely influenced by teachers’ willingness to 

engage with the process. Generalist teachers are responsible for the delivery of PE in Irish 

primary schools; however, many have received as little as 12 hours of PE specific training 

during their pre-service teacher education (Fletcher and Mandigo, 2012). Thus, further 

PE teacher education opportunities should be provided for both pre-service and in-
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service teachers. Training related to how FMS can be incorporated into the overall PE 

curriculum may also enhance the quality of the teaching and learning experience.  

2.6 PE in Irish primary schools: currently and moving forward 

Primary education in Ireland is an eight-year cycle, catering for children between 

approximately 5- and 12-years-old. Each primary school teacher is responsible for the 

delivery of all areas of the curriculum, which includes languages (English and Irish), 

mathematics, social, environment and scientific education, arts education, PE and social 

personal and health education. As such, teacher training at primary level is not specialised 

for the delivery of any one specific subject area, but rather focuses on how to implement 

the various components of the overall curriculum. The revised curriculum launched in 

1999 by the National Council for Curriculum and Assessment (NCCA), aims to provide 

a well-rounded, holistic education for the child in the modern world. Unfortunately, 

failure to provide adequate upskilling and specialist training for teachers makes it difficult 

for all desired curriculum changes to be implemented (Walsh, 2016). This is especially 

true for PE lessons which are often perceived to be ‘of less importance’ than other 

subjects like English and maths (Hardman, 2008). However, if the curriculum was 

designed to keep up with modern societal change in a bid to facilitate the holistic 

development of the child, implementation of high-quality PE lessons would be of utmost 

importance.  

While the current PE curriculum mentions little in terms of the importance of FMS, it 

does mention that FMS should be embedded throughout the PE curriculum and taught 

through the six strand areas of games, athletics, gymnastics, dance, outdoor and adventure 

and aquatics (NCCA, 1999). However, the level of PE specific training that pre-service 

teachers receive, varies depending on what teacher training college they attend (Crawford 

et al., 2016) and whether they choose PE as a subject specialism. Using one teacher 

training college as an example, all trainee teachers must complete two core PE modules, 

one in first year and one in second year, amounting to 48 hours of PE related contact 

time (Marron et al., 2018). First year students are introduced to PE pedagogy and practice 

through the exploration of the games, athletics and dance strands and are also introduced 

to FMS, teaching methodologies and how to prepare for teaching PE on placement. Year 

2 offers further study related to athletics, games and dance for senior classes and 

introduces aquatics, gymnastics, and outdoor and adventure activities. Greater emphasis 

is put on differentiation, inclusion, and the promotion of PA (Marron et al., 2018). Due 
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to the vast array of content to be covered in relation to teaching PE, 48 hours of PE 

specific teacher education provides only a brief insight into the different areas. 

PE has only been offered as a subject specialism since 2013 (Teaching Council, 2013) and 

is limited to approximately 25 trainee teachers in each college that offers the PE 

specialism. Teachers gain PE specialism status by completing an additional 120 hours of 

PE related study in second, third and fourth year on top of the two core modules that are 

compulsory for all trainee teachers. Teachers accepted to the PE specialism gain further 

insight into theory, practice and FMS development in second year. Third year focuses on 

inclusive practice, teaching games for understanding and personal and social development 

through PE. Leadership skills are taught in fourth year to encourage PE specialists to 

support fellow teachers and to take the lead in encouraging a whole school approach to 

delivering quality PE programmes in their schools (Marron et al., 2018). Although 

positive steps are being taken in recent years to increase the quality of PE lessons in Irish 

primary schools, capacity issues limit the numbers that can choose PE as their subject 

specialism during pre-service training (Marron et al., 2018). Consequently, teacher 

confidence to teach PE is typically low following pre-service teacher education (Fletcher 

and Mandigo, 2012). With new curriculum reforms in the primary education system due 

to be implemented soon, PE is likely to be of particular interest to stakeholders. Areas of 

interest include time allocation for PE and also the quality of PE lessons which should 

adequately support children to develop proficiency in a broad range of FMS. As such, the 

2015 All Island All Ireland position Statement on FMS in Initial Teacher Education 

suggests that “FMS teaching and learning should be mandatory for all pre-service primary 

and physical education teachers.” (Crawford et al., 2016, pg. 74) and recommend that 

“appropriate time is allocated to FMS in undergraduate degree programmes” (Crawford 

et al., 2016, pg. 74).  

However, updating PE policy in written format is the least complex step, and a roadmap 

for practically implementing the policy aspirations is a consistent oversight from policy 

makers (Walsh, 2016). The United Nations Educational, Scientific and Cultural 

Organisation (UNESCO) (2014) have provided a policy to practice infrastructure model 

(Figure 2.4) which highlights the complexity and broad number of factors that need to be 

addressed to ensure successful implementation of policy change. Significant shortfalls 

preventing successful implementation within an Irish context include issues around PE 

time and curriculum content in addition to both teacher and institutional related factors.  
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Figure 2.4 School Physical Education Basic Needs Model: Policy to Practice 
Infrastructure Template (UNESCO, 2014) 
 

2.6.1 Time allocation and content 

Currently, Irish primary teachers are advised to teach a minimum of 60 minutes of PE 

per week. However, weekly averages can range from 10 to 140 minutes (Department of 

Education and Skills 2016) and more recent evidence highlights that 18% of Irish school 

children receive less than 30 minutes of PE lesson time per week (Woods et al. 2018). 

This is in comparison to global and European weekly averages of 103 and 112 minutes 

respectively (UNESCO 2014; European Commission 2013). Males and females received 

equal PE time in Irish primary schools and the minutes spent in PE per week is not 

influenced by socioeconomic status, designated disadvantaged status or location (rural or 

urban) (Woods et al., 2018). New curriculum proposals have called for a minimum of 150 

minutes of PE to be implemented to all primary school children each week (IPPEA, 2017) 

which may be possible through a weekly provision of 2 hours extra ‘flexible time’ to be 

used at each teacher’s discretion. However, there is a risk that teachers will be likely to 

choose other subjects which they perceive to be more important or more enjoyable for 

them to teach, and therefore providing the two extra hours ‘flexible time’ does not 

guarantee a greater commitment to teaching PE. Furthermore, the European 

Commission Expert Group on health-enhancing PA recommends that pupils engage in 
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one hour of PE daily (European Commission for Sport 2015). This may be overly 

ambitious considering schools are already struggling with the current minimum 

requirement of one hour per week. Further to the allocation of extra time to teach PE, 

the content covered in PE lessons should also be improved. Although guidelines are 

provided for teachers, the current PE curriculum is extremely broad and the 

implementation is highly variable among different teachers and schools (Woods et al., 

2018). 

As mentioned earlier, six strands are included in the teacher guidelines for teaching PE, 

however, not all are given equal attention. The three most popular activities covered in 

primary PE lessons were basketball, soccer and Gaelic football (Woods et al., 2018). 

Furthermore, when asked about the content covered in PE over the previous year, 98% 

of the reported content represented activities from the games strand, whilst athletics 

(56%), aquatics (43%), dance (41%), gymnastics (25%) and outdoor and adventure (20%) 

strands were much more poorly represented (Woods et al., 2018). Whilst plans are 

ongoing for the implementation of a newly reformed primary PE curriculum (Woods et 

al, 2018), those responsible for creating and setting the guidelines must carefully consider 

how a more equal spread of activities from all six strands will be taught. Ensuring more 

equal coverage of all strand areas may help to combat the low levels of FMS proficiency 

among Irish school children (Bolger et al., 2018; Behan et al., 2019) and adolescents 

(O’Brien et al., 2016b; Lester et al., 2017). Both institutional and teacher-related factors 

need to be considered to support this change (UNESCO, 2014; Morgan and Hansen, 

2008).   

2.6.2 Teacher-related factors 

According to Bandura (1977; 1986), teachers can positively or negatively influence a 

child’s perception of PE and PA behaviours. This is based upon the social cognitive 

theory (Bandura 1986) whereby children learn through their observation of others. 

Teachers who act as positive role models with high motivation and self-efficacy for PA 

may have a positive influence on their student’s attitudes and engagement for PE 

(Trudeau and Shephard, 2005). However, generalist teachers consistently report a lack of 

confidence and competence in teaching PE (Fletcher and Mandigo, 2012; Morgan and 

Bourke, 2008) which in turn can negatively affect their students’ experiences of PE and 

PA (Broderick and Shiel 2000; Deenihan 2005). In contrast, specialist PE teachers may 

be better role models as they are typically more motivated and have higher levels of self-
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efficacy to teach PE compared to generalist teachers (Truelove et al., 2019; Breslin et al., 

2012). However, consideration is needed with regard to what constitutes being a specialist 

in the context of teaching PE to primary school children so as not to confuse specialist 

PE teachers, who possess a primary teaching qualification with additional PE specific 

training, with external providers. 

In some instances, external providers who are typically local sports coaches with no 

formal teaching qualification, and often only present in the school for a few weeks each 

year (Ní Chróinín and O’Brien 2019; Woods et al., 2010; 2018), assist the generalist 

teacher in teaching PE (Bowles and O’Sullivan, 2020; Ní Chróinín, 2017). However, 

rather than working collaboratively with external providers to try and enhance their own 

content and pedagogical knowledge, the classroom teachers tend to take a backseat and 

allow the external provider to have full control of the lessons they are teaching (Ní 

Chróinín and O’Brien 2019). Due to having limited interaction with children, external 

providers are not in the same position as the classroom teacher to monitor the progress 

of individual children over time and may find it difficult to differentiate tasks and activities 

based on ability (Griggs, 2007). This may have negative implications for less skilled 

children who already struggle with perceived competence and confidence to take part in 

PE and PA. Furthermore, external providers typically teach some aspect of the games 

strand (Woods et al., 2018), particularly GAA in the Irish context (Bowles and O’Sullivan 

2020). However, games is also the strand area that non-specialist teachers feel most 

confident to teach (Morgan and Bourke, 2008). Although there are benefits to including 

external providers in teaching PE, the main responsibility should remain with the 

classroom teacher (NCAA, 1999). Thus, greater care needs to be given to the type of 

external providers that are employed in addition to the working relationship between the 

external provider and classroom teacher to further enhance the learning experience for 

all involved (Ní Chróinín and O’Brien 2019; Blair and Capel, 2011).  

When PE is taught by the non-specialist mainstream teacher, classes may be poorly 

planned and consist of mainly free-play activities or competitive style games, with little 

opportunity for quality instruction and feedback to improve FMS (Gordon and Inder 

2000). Teacher’s confidence to teach PE has a huge impact on how often they teach PE, 

and this is largely determined through their own personal attitudes and behaviours to PA 

and their teacher training experiences (Morgan and Hansen 2008). Although having a 

specialist teacher does not guarantee a quality programme, they are generally more 
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effective through their use of varied and individualised instructional methods, provision 

of opportunities for skill development, use of quality assessment and feedback and 

commonly have a positive impact on the overall school environment (Davis et al., 2005).  

Levels of self-efficacy vary between specialist and non-specialist teachers and can 

significantly influence the delivery of PE (Breslin et al., 2012). As part of a four-year 

course in Northern Ireland, 11 teachers underwent approximately 340 hours of PE 

focused training and were classified as specialists, with the remaining 11 (non-specialist 

group) having engaged in only 24 hours of specialist PE training (Breslin et al., 2012). 

Compared to non-specialist teachers, specialist teachers engaged in four times more 

vigorous PA (ηp
2=0.37; p=0.003) and had significantly higher levels of self-determination 

towards exercise (ηp
2=0.56, p=0.01) as measured using the International Physical Activity 

Questionnaire and Behavioural Regulation in Exercise Questionnaire-2. Furthermore, 

72.7% of specialist teachers met the recommended levels of daily moderate to vigorous 

PA compared to only 36.4% of non-specialist teachers. In alignment with the social 

cognitive theory, these findings suggest that specialist teachers may act as better role 

models than non-specialist teachers and provide a more positive learning experience for 

their students during PE (Bandura 1986). Either specialist teachers should be employed 

within the Irish primary school system, or mainstream teachers should be provided with 

sufficient training and support to ensure they acquire the skills and confidence to deliver 

a high-quality PE curriculum.  

The quality of the learning experience for students is largely determined by the quality of 

the teacher (Sandholtz 2002). Therefore, investments should be made to ensure adequate 

training is provided to teachers. Irish primary teachers are often upskilled through 

continuing professional development (CPD) programmes, which typically involve short 

courses or workshops where the teacher is introduced to new content knowledge. Such 

training courses may increase the teacher’s confidence (Hart 2005) but are often deemed 

ineffective, as teachers are not taught how to practically implement what they learn 

(Humphries and Ashy, 2006) resulting in minimal impact on actual pedagogical practices. 

In recognition of this issue, the National In-service Physical Education Programme 

(NIPEP) was introduced to train teachers through more active engagement with lesson 

content and to learn through experience (Murphy and O’Leary, 2012). In addition, 

provisions of local support networks were deemed to be effective methods of instilling 

confidence in teachers to implement the curriculum to a higher standard (Murphy and 
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O’Leary, 2012). This was further supported by Coulter and Woods (2012) who examined 

how an on-site PE professional development programme (PE-PDP) can affect a teacher’s 

experience of delivering PE. A PE expert facilitated the class teachers in the delivery of 

all PE classes over six weeks. Support was offered at varying levels depending on the 

needs of the individual teachers including support on how to effectively adapt the 

information provided in external resources and materials to suit the needs of their class. 

Focus groups were conducted at the end of the six-week period whereby modelling of 

the PE lessons by the PE expert was deemed to be highly effective in raising teachers’ 

perceived confidence to teach the class themselves. Watching an expert deliver the lesson 

in a context specific to their individual situation was more beneficial than trying to 

visualise the delivery of a lesson from reading a lesson plan.  

While Coulter and Woods (2012) focused on training teachers in a specific strand area of 

the curriculum, training teachers to incorporate FMS based lessons into their overall PE 

programmes may be more beneficial as it can significantly improve the overall instruction 

and assessment practices (Breslin et al., 2012; Lander et al., 2015). In addition, children 

who were taught by FMS trained teachers had significantly higher levels of self-

perception, across all four domains of the Harter Self-Perception Profile for Children 

(Harter 1985) compared to those taught by non-FMS trained teachers. This included 

scholastic competence (p<0.001), social acceptance (p=0.002), athletic competence 

(p=0.001) and global self-worth (p=0.006) (Breslin et al., 2012). Children aged 7- and 8-

years from ten schools in Northern Ireland were included in the study with 107 taught by 

FMS trained teachers and 70 by non-FMS trained teachers. The findings suggest that FMS 

trained teachers may have a greater influence on children’s attitudes and perceptions of 

PA and PE which is likely to provide long-term health benefits (Breslin et al., 2012).  

As part of Healthy Ireland’s National Physical Activity Plan, launched in 2016, CPD 

opportunities and resources for teachers regarding the provision of PE have improved 

(Department of Health, 2018). At primary level, the Professional Development Services 

for Teachers (PDST) have delivered workshops, summer courses and national seminars 

on teaching PE through the lens of FMS through their Move Well Move Often initiative. 

Various resources for planning, teaching, and assessing FMS are now freely available for 

teachers to use through their online platform (Scoilnet, 2019). These positive initiatives 

demonstrate that national stakeholders in Ireland recognise the importance of quality PE 

and the need to support children’s FMS development through PE lessons. However, 
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there is currently no understanding of how effective these initiatives are or whether or 

not primary school teachers in Ireland feel confident to teach all aspects of the primary 

PE curriculum. 

2.7 Summary 

Children worldwide (van Beurden et al., 2002; Bardid et al., 2016; Spessato et al., 2013; 

Pang and Fong, 2009; Hardy et al., 2015) and in Ireland (Bolger et al., 2018; Behan et al., 

2019), are not achieving adequate proficiency in FMS. This is a potential contributor to 

the high rates of physical inactivity, rising obesity levels and worsening health status of 

children. Limited FMS based research has been conducted in the Irish primary school 

setting. However, the current evidence reporting low levels of FMS proficiency among 

both primary school children (Bolger et al., 2018; Behan et al., 2019) and adolescents 

(O’Brien et al., 2016b), highlights the need for further research in this area. To achieve 

competency in FMS, children require quality instruction and practice opportunities 

(Gallahue et al., 2012), ideally during the primary school years. However, in order to be 

effective, the instructors require specialist FMS knowledge and perhaps an underlying 

understanding of motor learning theories to guide their teaching strategies. Intervention 

programmes that are guided by an underlying theory such as self-determination theory 

and achievement goal theory have significantly improved FMS proficiency levels in the 

school setting (Lai et al., 2014). However, many of the programmes are multi-component 

and of long duration which are not always appealing for schools trying to keep up with 

the current curriculum demands. Therefore, there is a need to determine if a short-

duration, less complex intervention can improve FMS proficiency levels and to see if 

there are any lasting effects. The final section of this review looked at the current situation 

of PE in Irish primary schools. As PE in Irish primary schools is taught by non-specialist 

mainstream teachers, the quality of PE and commitment to teaching PE varies between 

schools and may be largely dependent upon the teacher’s personal interest in the subject 

(Morgan and Bourke, 2008). There is a dearth of information to determine current 

perceptions, attitudes, and perceived confidence to teach PE among Irish primary 

educators. The teachers’ attitude towards, and commitment to teaching PE may have a 

long-term influence on the child’s FMS development and subsequent enjoyment of and 

motivation to engage in regular PA throughout life (Trudeau and Shephard, 2005; 

Standage et al., 2005; Cairney et al., 2012). It is therefore essential to understand these 

attributes within an Irish context to ensure adequate resources and support structures can 

be provided.  
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3.1 Abstract 

Introduction: Fundamental movement skills (FMS) are basic observable patterns of 

movement that create a foundation for the development of more advanced skills needed 

for activities of daily living, physical activity, and/or competitive sport. The aim of this 

study is to investigate FMS proficiency among Irish primary school children and to 

identify any differences according to sex, class group and weight status. 

Methods: A convenience sample of 414 school children (age range: 6-12 years) were 

recruited from three primary schools in the midlands of Ireland. All children were video 

recorded performing two trials of 15 FMS. These skills were later analysed using 

performance criteria outlined in the TGMD-3 (run, gallop, hop, skip, slide, horizontal 

jump, two-hand strike, forehand strike, kick, overhand throw, underhand throw, dribble, 

catch), the Victorian Fundamental Motor Skills Manual (vertical jump) and the Get 

Skilled: Get Active (static balance) protocols. 

Results: Intra-rater reliability was established prior to scoring skill performances (ICC: 

0.79 – 0.94). Percentage mastery ranged between 1.4% (gallop) and 35.7% (slide). A two-

way ANOVA evaluated the effect of sex (male/female) and class group (Year 

2/3/4/5/6/7) on individual skills, locomotor subtest, ball skills subtest and total TGMD-

3 scores. No significant sex × class interaction effects were found. Large effect sizes were 

reported for male superiority in the ball skills subtest (ηp
2=0.26) and total TGMD-3 

(ηp
2=0.16) scores (both p<0.001). Older classes had higher ball skills subtest scores than 

younger classes, but scores plateaued after Year 5. Furthermore, overweight participants 

had significantly lower locomotor subtest (p<0.001, d=0.7), ball skills subtest (p=0.03, 

d=0.3) and total TGMD-3 scores (p<0.001, d=0.5) than non-overweight participants.  

Conclusion: Irish primary school pupils are not reaching their developmental potential 

for FMS mastery with females and overweight children performing significantly worse 

than males and non-overweight children, respectively. Poor FMS mastery may be a 

contributor to the development of overweight and obesity and may increase the 

likelihood of dropout from physical activity and sport. All children attending primary 

school should be facilitated to achieve adequate levels of mastery across a broad range of 

FMS. 
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3.2 Introduction 

Fundamental movement skills (FMS), referred to as the ABC’s of PA (Goodway et al., 

2013), are proposed as an essential requirement for the maintenance of a healthy, active 

lifestyle (Haywood and Getchell 2009; Stodden et al., 2008). They include locomotor (i.e. 

run, skip), object-control (i.e. throw, kick) and stability (i.e. static and dynamic balance) 

skills, which need to be taught and practiced during childhood, ideally between the ages 

of 3- and 8-years old (Gallahue et al., 2012; Gallahue and Cleland-Donnelly, 2007). 

Modern life has contributed to increasing sedentary behaviours among children (Kohl et 

al., 2013). In the past, children were more likely to spend their free time engaging in 

outdoor activities that offered opportunities to practice FMS, including climbing trees, 

jumping over obstacles, and playing games like tag and football (Moss, 2012). Today, 

however, children spend more time watching TV, playing video-games and interacting 

with peers through social media (Kohl et al., 2013). Consequently, most children are not 

reaching the minimum daily recommendations of 60 minutes moderate to vigorous 

physical activity (MVPA) (Woods et al., 2018), which may be detrimental to their future 

health and wellbeing.  

Obesity is a global epidemic and costs the Irish healthcare system up to €1.16 billion each 

year (Dee et al., 2015) but has the potential to be reduced through healthy lifestyle 

changes. The Children’s Sports Participation and Physical Activity study (CSPPA) 

(Woods et al., 2018), found that only 17% and 10% of Irish primary and secondary school 

pupils are reaching the recommended levels of 60 minutes MVPA per day respectively, 

with  ‘lack of competence’ highlighted as a top reason for avoiding physical activity (PA) 

and sport (Woods et al., 2010). Furthermore, children with high FMS competence are 2.4 

times more likely to reach the recommended levels of daily MVPA (De Meester et al., 

2018), have better cardiorespiratory fitness (CRF), higher levels of academic achievement 

and a greater chance of maintaining a healthy weight status compared to children with 

low motor competence (Lubans et al., 2010; Wrotniak et al., 2006; Catuzzo et al., 2016; 

Barnett et al., 2008). Motor competence is proposed to be reciprocally related to PA 

levels, CRF, weight status and perceived competence (Stodden et al., 2008), though, 

causal pathways have yet to be understood (Robinson et al., 2015; Stodden et al., 2008). 

However, overweight children are more likely to demonstrate poorer FMS competence 

than non-overweight children, especially within the locomotor skills category of FMS 

(Stodden et al., 2008; Okely et al., 2004; Logan et al., 2011). The differences for object-

control skills are less consistent, however, O’Brien et al., (2016a) revealed that Irish 
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second level pupils classified as overweight/obese were more likely to achieve advanced 

skill proficiency in the object-control skills category compared to their non-overweight 

peers. Further investigations are warranted to identify if the same is true among Irish 

primary school children.    

Despite the purported health related benefits associated with higher FMS proficiency 

levels, FMS are not widely assessed or monitored among Irish school children. The 

limited research conducted to date reports that less than 50% of Irish Year 2 (6.0±0.4 

years) and Year 6 (9.9±0.4 years) pupils achieved mastery in 8 of 12 FMS including the 

hop, slide, horizontal jump, two-hand strike, overhand throw, underhand roll, dribble and 

two-handed catch (Bolger et al., 2018). This is worrying considering children have the 

potential to master most FMS by the age of 6 (Gallahue et al., 2012). In addition, 98.1% 

of Irish 8- to 12-year-old females did not achieve the level of FMS proficiency expected 

for their age (Farmer et al., 2017), only 11% of Irish 12- to 14-year-old adolescents 

demonstrated advanced skill proficiency of nine basic FMS (O’Brien et al., 2016b) and 

the proportion of 12- to 16-year-old adolescents achieving complete mastery of ten FMS 

ranged from only 14.8% (horizontal jump) to 86.6% (catch) (Lester et al., 2017). These 

findings highlight the need for targeted intervention programmes to facilitate the 

development of FMS among Irish school children.  

However, further complexity is added when dealing with school-going children as there 

is a wide range of ages, abilities, and interests to cater for. For example, sociocultural 

influences (Garcia, 1994; Thomas and French, 1985) have likely contributed to males 

often outperforming females in object-control skills (Bolger et al., 2017; Foulkes et al., 

2015; Hardy, King, Farrell, Macniven and Howlett, 2010). Males tend to be more ego-

centric and prefer competitive, rough and tumble type activities compared to females who 

are more likely to engage in non-competitive, goal-oriented activities (Spencer, Rehman 

and Kirk, 2015; Thomas and French, 1985; Garcia, 1994). Motor development occurs in 

specific stages; however, the rate of change is dependent upon the interactions between 

environmental factors (e.g. practice opportunities and instruction) and the individuals 

physical, psychological, and social status (Clarke and Metcalfe, 2002). Therefore, although 

children in one class may be a similar age, different social, environmental, and personal 

experiences will contribute to variations in their skill capabilities.  

Understanding and highlighting these differences will better inform the development of 

future intervention programmes. Qualitative assessment tools that evaluate how a skill is 
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performed as opposed to quantitative assessments that focus on the outcome of a 

performance (e.g. distance or speed) may better inform the creation of such intervention 

programmes (Cools et al., 2009). The Test of Gross Motor Development, currently in its 

third edition (TGMD-3), is a valid and reliable tool for assessing 13 FMS (6 locomotor 

and 7 ball/object-control skills) among children aged three to ten years-old (Ulrich, 2019; 

Valentini, Zanell and Webster 2016; Rintala, Sääkslahti and Iivonen, 2017; Temple and 

Foley, 2016). Scores are assigned based on the presence or absence of 3-5 performance 

criteria. Ideally, all children should be achieving maximum scores in each skill by the age 

of ten (Ulrich, 2000). This most recent edition has not yet been used to assess FMS 

proficiency levels of children attending Irish primary schools.  

The aim of this study is to investigate FMS proficiency levels of Irish school children 

from Year 2 to Year 7. This study is one of the first to examine differences in FMS 

proficiency levels across six consecutive class groups in the Irish primary school setting. 

In addition, differences in FMS scores by sex and weight status will also be analysed.  

3.3 Methods 

3.3.1 Participants and recruitment 

A convenience sample of 440 participants (232 males and 208 females) were recruited 

from three primary schools in the midlands region of Ireland. Sample size statistics were 

used to establish a suitable number of participants. Previous research by Wai-Yin Pang 

and Tik-Pui Fong (2009) which tested a comparable age group (6-9 years) and used similar 

testing methods (TGMD-2), was used to identify the standard deviation required for the 

sample size calculation. With α = 0.05, power = 0.8, detectable difference = 1 and 

standard deviation = 4.4, the projected sample size required was 310. Allowing for a 20% 

dropout rate, a minimum of 372 participants had to be recruited. Once ethical approval 

was granted by the Institutes research ethics board, school principals and teachers were 

contacted either in person or through email (Appendix A). At initial contact, the study 

outline and its importance were briefly explained to the relevant teacher or principal. One 

week after, the principal investigator followed up with a phone call to identify interested 

schools.  

School principals that expressed an interest in participating in the study were visited by 

the principal investigator. Details of the study procedure, risks and benefits were 

explained in detail. The parents of potential participants were given plain language 

statements and informed consent forms (Appendix B) to take home and were asked to 
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return the consent form, signed by both the legal guardian and the participating child, to 

the relevant teacher. The consent forms were collected and screened by the principal 

investigator before testing commenced.  

3.3.1.1 Inclusion/exclusion criteria 

Children in Year 2 to Year 7 inclusive, and free from any injury or disability that limited 

their ability to participate in PA were eligible to take part in the study. Written 

parent/guardian consent and participant assent was a prerequisite for participation.  

Pupils in Year 1 and Year 8 were excluded along with those who had a musculoskeletal 

injury, disability or medical condition, that limited their ability to participate in PA. 

Participants who did not give written assent or whose legal guardians did not give 

informed consent were excluded. 

The final sample included 414 participants (Mean age 9.0±1.7 years) and comprised of 61 

Year 2 (6.5±0.4 years), 94 Year 3 (7.8±0.5 years), 55 Year 4 (8.6±0.5 years), 70 Year 5 

(9.5±0.4 years), 66 Year 6 (10.5±0.4 years) and 68 Year 7 (11.5±0.4 years) pupils (Figure 

3.1). The percentage of males and females in each class is outlined in Figure 3.1. Males 

made up 52.2% of the sample (mean age = 9.0±1.6 years; mean height = 135.9±11 cm; 

mean weight = 32.8±10.1 kg) and females the remaining 47.8% (mean age = 8.8±1.7 

years; mean height = 133.7±12 cm; mean weight = 32.4±11.5 kg).  

 

Figure 3.1 Percentage of participants per class including number of males and females 
Note: M: male, F: female 

15%
(25 M, 36 F)

23%
(51 M, 43 F)

13%
(23 M, 32 F)

17%
(43 M, 27 F)

16%
(36 M, 30 F)

16%
(38 M, 30  F)

Percentage of participants per class

Year 2 Year 3 Year 4 Year 5 Year 6 Year 7
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3.3.2 Measures 

3.3.2.1 Fundamental Movement Skills Assessment 

FMS were assessed using a battery test of 15 FMS. The Test of Gross Motor 

Development – third edition (TGMD-3) (Ulrich 2019), was used to assess 13 skills, 

namely run, gallop, hop, skip, horizontal jump and slide in the locomotor category and 

two-hand strike of a stationary ball, one-hand forehand strike of self-bounced ball, one-

hand stationary dribble, two-hand catch, kick a stationary ball, overhand throw and 

underhand throw in the ball skills category. The TGMD-3 is a reliable and valid tool for 

testing FMS in children aged 3 to 10 years (Valentini et al. 2016; Rintala et al. 2017; 

Temple and Foley, 2016).  

Static balance was assessed using the single leg stance as outlined in the 'Get Skilled; Get 

Active' protocol (NSW Department of Education and Training, 2000). In addition, 

vertical jump was assessed using the performance criteria outlined in the ‘Victorian 

Fundamental Motor Skills Manual’ protocol (Department of Education Victoria, 1996). 

All participants were video-recorded performing two trials of each skill, which could be 

replayed later for scoring. 

3.3.2.2 Study location and procedure 

Testing was conducted in the PE hall of each school. The hall was divided into stations 

which required space for the pre-test procedure, warm-up/cool-down zone and testing 

stations 1, 2 and 3 (Figure 3.2). Procedures for each station are explained below.  

 

Figure 3.2 Sample school hall set-up for testing  
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a. Participant check-in:  

During check-in, participant’s sex, date of birth, class group and anthropometric data 

were recorded. To ensure anonymity, each participant was assigned a participant ID 

number under which relevant participant information was recorded. ID numbers were 

written on stickers which each participant themselves stuck on to their chest. Each 

participant’s ID number was stated verbally to the video camera during his or her 

performance of each skill, so that the principal investigator could score each participant 

accordingly.  

Anthropometry 

Height was measured, to the nearest 0.1 cm, using a portable height stadiometer (SECA 

217, SECA ltd., Leicester, UK). Participants removed their shoes and stood with feet 

together and heels against the base. The back was kept straight with head and shoulders 

touching the backboard and arms resting by their sides. Once the participant was 

comfortable, the headboard was moved down to touch the head and the measurement 

recorded.   

A portable SECA heavy-duty scale (SECA colorata 760, SECA ltd., Leicester, UK) was 

used to measure body mass to the nearest 0.1 kg. Participants wore shorts or a tracksuit 

pants, a t-shirt, socks, and no shoes. BMI was derived using the equation: body mass 

(kg)/ height (m²). Weight status was defined using the extended age- and gender-specific 

International Obesity Task Force cut-offs as grade 3 thinness, grade 2 thinness, grade 1 

thinness, overweight, obese, and morbidly obese (Cole and Lobstein, 2012).  

b. Warm up 

Participants were guided by the principal investigator, through a 5-10 minute standardised 

dynamic warm up (Faigenbaum and McFarland, 2009). The warm up station was set up 

with cones to mark out a distance of 10-yards. Each exercise was demonstrated before 

instructing the participants to repeat each exercise afterwards. The exercises and reps are 

outlined in Table 3.1.  
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Table 3.1 Warm-up exercise protocol used prior to testing (Faigenbaum and McFarland, 
2009) 

Exercise Time/reps 

Jumping jacks 
High 
Low 

 
20 seconds 
20 seconds 

High knee march  
On the spot 
Walking  

 
20 seconds 
10 yards (x2) 

Standing flutter 20 seconds (x2) 

Toe touches 
Standing  
Walking  

 
5 each leg 
10 yards (x2) 

Trunk turns 
Standing  
Stepping 

 
5 each side 
10 yards (x2) 

Crunches 20 seconds (x2) 

Marching lateral shuffle 10 yards (x2) 

High knee skips 10 yards (x2) 

Partial push-ups 20 seconds (x2)  

Run and go Run slow to 5-yard mark and faster to 10-
yard mark (x2) 

 

Following the warm up, participants were divided into three groups. As there is no 

specified testing order required for implementing the TGMD-3 protocol, each group was 

randomly assigned to testing station 1, 2 or 3. Each group rotated in a clockwise direction 

until all groups completed each station. This set-up minimised the time required for 

overall testing which took on average 80 minutes per class of approximately 24 pupils.  

c. Testing Station 1 

Locomotor skills including the run, gallop, hop, skip and slide were assessed at station 

one. As illustrated in Figure 3.2, a maximum of 60 feet of space was required. 

Performance criteria, equipment and instructions are outlined in Appendix C. All 

participants were video recorded performing the skills from the side.  

d. Testing Station 2  

Ball handling skills were assessed at station two which included, two-hand strike of a 

stationary ball, one-hand forehand strike of a self-bounced ball, kick a stationary ball, 

overhand throw, and underhand throw. As shown in Figure 3.2, at least 20 feet from a 

wall was the ideal location for this station. All skills at station 2 were video recorded from 

the side for each participant. 



80 
 

e. Testing Station 3 

Horizontal jump, vertical jump, static balance, one-hand stationary dribble and two-hand 

catch were assessed at station three. Fifteen feet of space was required for this station. All 

skills apart from static balance (video recorded from the front) were videoed from the 

side.  

f. Cool down  

To finish, participants were guided through a five-minute cool down, which included light 

jogging and static stretching of all major muscle groups. If at any stage, a participant 

experienced pain or any form of discomfort, they were given the option to withdraw from 

the study. Any participant who did so, joined in on activities directed by the class teacher.  

3.3.3 Administration and scoring 

A standardised protocol was adopted for the administration and scoring of all FMS for 

each participant in each school. Each skill was scored based on the presence or absence 

of a number of performance criteria. Table 3.2 outlines the performance criteria for the 

run and two-hand strike of a stationary ball. The assessment and scoring protocol for all 

15 skills can be viewed in Appendix C. An accurate demonstration and verbal description 

of the skill was given to each participant before their performance. Each participant 

performed a practice trial followed by two test-trials for each skill. If after the initial 

practice trial, the participant was unsure of what was asked, a second demonstration and 

practice trial was provided prior to the test trials. No prompts were given as the 

participant was performing each skill (Ulrich 2000; 2019). The video camera was set up 

so that a full view of the skill performance was recorded for scoring at a later date. 

Each skill was scored based on the presence or absence of the predefined performance 

criteria. A score of 1 was given for each performance criterion correctly performed and 0 

for any absent or incorrectly performed criterion. No partial marks were given. Scores for 

two trials of each skill were summed to give individual skill scores. Due to not being part 

of the TGMD-3 assessment, the vertical jump and single leg stance were only assigned 

individual skill scores. The total FMS (max possible score = 100), locomotor subtest (max 

possible score = 46) and ball skills subtest scores (max possible score = 54) were summed 

for each participant as outlined in the TGMD-3 protocol. Similar to the definitions used 

by O’Brien et al. (2016b), ‘mastery’ was defined as correct performance of all performance 

criteria over two trials, ‘near mastery’ as correct performance of all but one performance 
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criteria over two trials and ‘poor mastery’ was assigned when more than one performance 

criteria were incorrectly performed or absent over two trials. 

Table 3.2 Performance criteria and instructions for assessing the run and two-hand strike 
as outlined in the TGMD-3 protocol (Ulrich 2019) 
Skill Instructions Performance Criteria Equipment  

Run ‘Run fast from cone 1 to 
cone 2’  
(50 feet apart)  
 
Video: Side view 

(1) Arms move in opposition to legs 
with elbows bent 
(2) Brief period where both feet are off 
the surface 
(3) Narrow foot placement landing on 
heel or toe (not flat footed) 
(4) Non-support leg bent about 90 
degrees, so foot is close to buttocks 

Measuring tape 
 
2 cones 

Two-
hand 
strike of a 
stationary 
ball 

(place ball on batting 
tee at child’s waist 
level) 
‘Hit the ball hard with 
this bat, straight ahead 
towards the wall’  
 
Video: Side view 

(1) Childs preferred hand grips bat 
above non-preferred hand 
(2) Child's non-preferred hip-shoulder 
faces straight ahead 
(3) Hip and shoulders rotate and 
derotate during swing 
(4) Steps with non-preferred foot 
(5) Hits ball, sending it straight ahead 

Batting tee 
 
Plastic bat 
 
4-inch plastic 
ball 

 

3.3.3.1 Video recording 

Participants were video recorded performing all 15 FMS using wireless camcorders 

(Panasonic V260 full HD camcorder, hc-v260eb-k, Panasonic, UK). Separate cameras 

were set-up in view of each testing station.  A strict procedure was adhered to throughout 

testing to ensure all data collected remained anonymous and confidential. Only recordings 

of the single leg stance and the slide had the participant’s faces in view. All other skills 

were viewed from the side. Each participant wore a sticker with an ID number on it for 

identification and coding purposes as no names were recorded in the study. The 

participant's face was pixelated immediately after testing, upon first viewing of the tape, 

to remove identification. This was done in private, by the principal investigator only. 

Once testing was finished in each school, the tapes were stored on an encrypted hard 

drive. The hard drive was transported to AIT and stored in a locked filing cabinet only 

accessible to the principal investigator. 

3.3.4 Reliability 

The principal investigator examined their reliability for scoring the skills included in the 

TGMD-3 protocol using an online reliability scoring system (Reliability Videos - TGMD-

3, 2016). For this, the principal investigator observed and scored two trials for two 

children performing all TGMD-3 skills. The videos were available on the TGMD-3 
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website. The scores were submitted online to a TGMD expert for analysis. A reliability 

score of 99% was returned. Following this, intra-rater reliability analysis was conducted 

whereby the principal investigator scored a random sample of 32 participants performing 

the 15 skills on two occasions, two weeks apart. The number of participants was 

determined using a sample size calculation. Previous research by Cano-Cappellacci et al. 

(2015) was used to identify the standard deviation required for the sample size calculation. 

With α = 0.05, power = 0.8, detectable difference = 1 and standard deviation = 1.4 the 

projected sample size required was 32 participants. A two-way mixed effects model was 

used to calculate ICC. Table 3.3 shows that all skills demonstrated good to excellent ICC 

values (Koo and Li, 2016) ranging from 0.79 for the run to 0.98 for the kick.  

Table 3.3 Intraclass correlations (ICC) and 95% confidence intervals for intra-rater 
reliability of scoring each FMS 

Skill ICC 95% Confidence Interval 

Run 0.79 0.62-0.89 

Gallop 0.81 0.65-0.90 

Hop 0.93 0.86-0.96 

Skip 0.94 0.88-0.97 

Slide 0.94 0.88-0.97 

Horizontal jump 0.91 0.82-0.95 

Two-hand strike 0.90 0.81-0.95 

Forehand strike 0.93 0.87-0.97 

Kick 0.98 0.96-0.99 

Overhand throw 0.91 0.82-0.95 

Underhand throw 0.90 0.81-0.95 

Dribble 0.94 0.89-0.97 

Catch 0.91 0.83-0.95 

Vertical jump 0.91 0.83-0.95 

Balance 0.94 0.88-0.96 

 

3.3.5 Field staff training and familiarisation 

The principal investigator was Garda vetted and had experience working with minors 

through coaching and as a trainee primary school teacher. Six trained field staff assisted 

the principal investigator during testing. The trained field staff were recruited from the 

Department of Sport and Health Sciences at Athlone Institute of Technology and 

included third- and fourth-year Garda vetted undergraduate students who had previous 

experience working with the public from previous placements. Prior to testing, training 

was provided over two days by the principal investigator.  
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During training, each individual received a copy of the TGMD-3 assessment sheet and a 

detailed explanation of the testing and scoring procedures. Following this, the trained 

field staff watched the videos on the TGMD-3 website which demonstrated the 

procedures to be followed when videoing each skill performance. Each of the trained 

field staff practiced setting up a hall for a testing session where they needed to establish 

a suitable location for video recording at each station to ensure the performance of each 

skill could be viewed in full. The trained field staff were assigned to one of three stations 

and practiced both the role of the instructor and the videographer. The principal 

investigator answered any questions that arose during the testing sessions. 

3.3.6 Data analysis 

FMS data were analysed using SPSS version 24 and statistical significance was set at 

p<0.05. Descriptive statistics and frequencies were used to present mean scores and 

percentage mastery for each skill. Percentage of maximum possible (POMP) scores were 

calculated using the equation ([(observed score − minimum score)/(maximum score − 

minimum score)] × 100) (Cohen, 1999) for the locomotor subtest and ball skills subtest 

for males and females. Differences in individual skill, locomotor subtest, ball skills subtest 

and total FMS scores with respect to sex (male/female) and class group (Year 2, 3, 4, 5, 

6 and 7) were established using a two-way ANOVA with Tukeys post-hoc test used to 

identify the specific significant differences across class groups. Partial eta squared values 

(ηp²) of 0.01, 0.06 or 0.14, represented small, medium and large effect sizes respectively 

(Cohen, 1988). A dichotomous variable for weight status was created where G3 thinness, 

G2 thinness and G1 thinness were classified as non-overweight and overweight, obese 

and morbidly obese were classified as overweight/obese. Differences in skill performance 

between overweight/obese and non-overweight participants were detected using 

independent samples t-tests. Effect sizes were calculated using Cohen’s d where d=0.2, 

0.5 and 0.8 represented small, medium and large effect sizes respectively (Cohen, 1988). 

3.4 Results  

3.4.1 Participant information 

Participant information and percentage of maximum possible (POMP) scores for the 

locomotor subtest and ball skills subtest by class group and sex are summarised in Table 

3.4. The calculation for the POMP scores revealed that for the overall sample males and 

females scored on average 64% for the locomotor subtest, whereas for the ball skills 

subtest, males scored on average 72% whilst females scored an average of 58% (Table 
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3.4). Figure 3.3 illustrates the percentage of participants in each weight category defined 

using the extended International Obesity Task Force (IOTF) classification (Cole and 

Lobstein, 2012). The majority had a BMI within the normal range for their age and sex, 

however, 23% were classified as overweight or obese. A similar proportion of males and 

females were in each weight category (Figure 3.3).  

Table 3.4 Participant information and percentage of maximum possible (POMP) scores 
for locomotor and ball skills subtests classified by class group and sex 

Class Sex N Age 
(yr.)±SD 

Weight 
(kg)±SD 

Height 
(cm)±SD 

POMP 
LM 

POMP 
BS 

Y2  M 25 6.6±0.4 23.6±4.1 121.6±5.0 62.1 59.6 

 F 36 6.4±0.4 22.2±3.4 118.9±4.5 61.6 41.8 

Y3 M 51 7.8±0.4 26.7±5.1 128.0±5.4 63.2 69.1  
F 43 7.7±0.5 27.6±6.4 128.8±4.6 65.6 55.6 

Y4 M 23 8.6±0.4 30.0±5.9 132.6±5.7 68.3 74.6  
F 32 8.5±0.5 31.2±12.1 131.7±8.1 64.1 58.7 

Y5 M 43 9.5±0.4 32.9±5.4 137.1±4.9 61.2 76.9  
F 27 9.5±0.4 33.2±6.9 134.7±6.4 62.2 64.1 

Y6 M 36 10.5±0.4 36.7±10.7 144.4±7.4 62.8 74.4  
F 30 10.5±0.5 39.4±12.6 144.1±8.2 64.7 63.8 

Y7 M 38 11.6±0.4 42.2±11.9 148.9±8.9 67.7 76.2  
F 30 11.5±0.4 45.4±9.5 149.2±6.5 62.7 65.9 

Total M 216 9.2±1.7 32.8±10.2 136.0 ± 11.1 63.9 72.3  
F 198 8.9±1.8 32.4±11.6 133.7 ± 12.0 63.6 57.6 

Note: M: Male, F: Female, n: Number of participants, SD: Standard deviation, POMP: 
Percentage of maximum possible scores, LM: Locomotor subtest, BS: Ball skills subtest  
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Figure 3.3 Percentage of participants in each weight category, classified according to the 
extended age- and gender-specific International Obesity Task Force cut-off points (Cole 
and Lobstein, 2012).  
Note: G3 Thin: Grade 3 thinness, G2 Thin: Grade 2 Thinness, G1 Thin: Grade 1 
Thinness 

3.4.2 FMS mastery 

Overall, participants demonstrated low levels of mastery across all fifteen skills ranging 

from 1.4% (gallop) to 35.7% (slide) (Figure 3.4). Over 50% of participants had poor 

mastery in nine of the fifteen skills including two hand strike (78%), vertical jump (77.8%), 

hop (72.5%), one-hand forehand strike (65.5%), gallop (62.8%), kick a stationary ball 

(62.1%), run (57.3%) and overhand throw (55.1%). The slide, two-hand catch and skip 

were the best performed with 80.9%, 75.6% and 73.2% classified as having mastery/near 

mastery respectively. 
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Figure 3.4 Percentage of participants (n=414) achieving mastery, near-mastery and poor in each skill 
Note: HJ: Horizontal jump, T-H Strike: Two-hand strike, FH Strike: Forehand strike, OH Throw: Overhand throw, UH throw: Underhand 
throw, T-H Catch: Two-hand catch, VJ: Vertical jump
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3.4.3 Sex and class group differences in FMS proficiency 

Results of the two-way ANOVA investigating the impact of sex (male/female) and class 

group (Year 2/3/4/5/6/7) on individual skill, locomotor subtest, ball skills subtest and 

total FMS scores are summarised in Table 3.5. No interaction effects were present 

(p>0.05), suggesting that the effect of class group on FMS proficiency was similar for 

both males and females and the effect of sex on FMS proficiency was similar across class 

groups. 

Although males were better than females in the slide and females were better than males 

in the skip (both p<0.001, ηp²=0.03) (Figure 3.5), effect sizes were small and sex did not 

significantly affect overall locomotor subtest scores (p>0.05, ηp²=0.00). Males were 

significantly better than females in the performance of six of seven ball skills (Figure 3.6). 

A significant, large effect size was reported for male superiority in the ball skills subtest 

(p<0.001, ηp²=0.26) and total FMS scores (p<0.001, ηp²=0.14) (Figure 3.7). 

Significant differences were reported across class groups for 11 of the 15 skills and for 

the ball skills subtest (p<0.001, ηp²=0.27) and total FMS (p<0.001, ηp²=0.16) scores, but 

locomotor subtest scores were similar across all class groups (p>0.05; ηp²=0.02). 

Participants in Year 2 had significantly lower scores than all other class groups for each 

ball skill and were significantly poorer than Year 7 pupils for only one locomotor skill 

(skip). Improvements in ball skills subtest scores peaked at Year 5 after which a 

plateau/slight decline was observed (Table 3.5).  
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Table 3.5 Two-way ANOVA for the effect of class group and sex on FMS proficiency levels  
  Mean (raw score) ± SD Sex Class  

Skill S Year 2 

(6 yrs.) 

Year 3 

(7 yrs.) 

Year 4 

(8 yrs.) 

Year 5 

(9 yrs.) 

Year 6 

(10 yrs.) 

Year 7 

(11 yrs.) 

Total P ηp² p ηp² Post hoc 

TGMD-3 

LM  

Skills 

Run 

MS = 8 

M 

F 

T  

5.6 ± 1.8 

5.2 ± 1.6 

5.4 ± 1.7 

5.1 ± 1.7 

5.3 ± 1.5 

5.2 ± 1.6 

5.4 ± 1.6 

5.9 ± 1.6 

5.1 ± 1.6 

4.7 ± 1.7 

4.5 ± 1.4 

4.7 ± 1.6 

5.0 ± 1.7 

4.9 ± 1.8 

4.9 ± 1.7 

5.6 ± 1.9 

5.1 ± 1.8 

5.4 ± 1.9 

5.2 ± 1.7 

5.0 ± 1.6 

5.1 ± 1.7 

0.12 0.01 0.09 0.02 NA 

Gallop 

MS = 8 

M  

F 

T 

4.5 ± 1.8 

4.7 ± 1.4 

4.6 ± 1.6 

4.8 ± 1.6 

5.1 ± 1.1 

4.9 ± 1.4 

5.5 ± 1.3 

5.2 ± 1.1 

5.4 ± 1.2 

4.2 ± 1.8 

4.2 ± 1.8 

4.2 ± 1.8 

4.3 ± 1.9 

5.0 ± 0.8 

4.6 ± 1.5 

4.7 ± 1.6 

4.4 ± 1.7 

4.5 ± 1.7 

4.6 ± 1.7 

4.8 ± 1.4 

4.7 ± 1.6 

0.53 0.00 0.001 

** 

0.05 Y4>Y5+Y7 

Hop 

MS = 8 

M  

F 

T 

4.7 ± 1.6 

4.0 ± 1.7 

4.3 ± 1.7 

4.4 ± 1.8 

4.7 ± 1.8 

4.5 ± 1.8 

5.0 ± 1.5 

4.5 ± 1.5 

4.7 ± 1.5 

4.1 ± 1.3 

4.3 ± 1.3 

4.2 ± 1.3 

4.6 ± 1.5 

4.5 ± 1.3 

4.5 ± 1.4 

4.3 ± 1.3 

4.6 ± 1.4 

4.4 ± 1.3 

4.4 ± 1.5 

4.4 ± 1.5 

4.4 ± 1.5 

0.62 0.00 0.48 0.01 NA 

Skip 

MS = 6 

M  

F 

T 

2.8 ± 1.8 

3.5 ± 1.2 

3.2 ± 1.5 

3.3 ± 1.5 

3.9 ± 1.2 

3.6 ± 1.4 

2.9 ± 1.8 

3.5 ± 1.3 

3.2 ± 1.5 

3.2 ± 1.7 

4.0 ± 1.2 

3.5 ± 1.6 

3.4 ± 1.5 

3.5 ± 1.2 

3.5 ± 1.3 

4.0 ± 1.4 

4.2 ± 0.7 

4.1 ± 1.1 

3.3 ± 1.6 

3.7 ± 1.2 

3.5 ± 1.4 

0.001 

** 

0.03 0.004 

** 

0.04 Y2<Y7/ Y4<Y7 

Slide 

MS = 8 

M  

F 

T 

6.6 ± 1.2 

5.8 ± 1.3 

6.1 ± 1.3 

6.4 ± 1.5 

6.3 ± 1.5 

6.4 ± 1.5 

7.4 ± 1.1 

6.5 ± 1.0 

6.9 ± 1.2 

6.8 ± 1.5 

6.7 ± 1.6 

6.8 ± 1.5 

6.5 ± 1.7 

6.5 ± 1.5 

6.5 ± 1.6 

6.9 ± 1.4 

6.1 ± 1.2 

6.6 ± 1.4 

6.7 ± 1.5 

6.3 ± 1.4 

6.5 ± 1.4 

0.001 

** 

0.03 0.06 0.03 NA 

HJ 

MS = 8 

M  

F 

T 

4.3 ± 2.1 

5.1 ± 1.6 

4.8 ± 1.8 

5.0 ± 1.9 

4.9 ± 2.1 

5.0 ± 2.0 

5.2 ± 1.9 

4.9 ± 1.8 

5.0 ± 1.8 

5.1 ± 1.8 

4.9 ± 1.5 

5.0 ± 1.7 

5.1 ± 1.7 

5.4 ± 1.4 

5.2 ± 1.6 

5.6 ± 1.9 

4.6 ± 1.7 

5.0 ± 1.9 

5.1 ± 1.9 

5.0 ± 1.7 

5.0 ± 1.8 

0.61 0.00 0.75 0.01 NA 

LM ST 

MS = 46 

M  

F 

T 

28.6 ± 5.8 

28.3 ± 5.2 

28.4 ± 5.4 

29.1 ± 5.4 

30.2 ± 4.5 

29.6 ± 5.0 

31.4 ± 5.6 

29.5 ± 3.7 

30.3 ± 4.7 

28.2 ± 5.2 

28.6 ± 4.9 

28.3 ± 5.1 

28.9 ± 4.7 

29.8 ± 4.3 

29.3 ± 4.5 

31.1 ± 6.0 

28.9 ± 4.9 

30.1 ± 5.6 

29.4 ± 5.5 

29.3 ± 4.6 

29.3 ± 5.1 

0.50 0.00 0.15 0.02 NA 
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TGMD-3  

Ball  

Skills 

T-H 

Strike 

MS = 10 

M  

F 

T 

5.8 ± 2.2 

3.1 ± 1.2 

4.2 ± 2.1 

6.1 ± 2.0 

4.7 ± 1.9 

5.5 ± 2.0 

6.5 ± 2.4 

4.5 ± 2.3 

5.3 ± 2.5 

7.1 ± 2.0 

5.8 ± 2.3 

6.6 ± 2.2 

7.0 ± 1.8 

5.4 ± 2.4 

6.3 ± 2.2 

6.9 ± 2.1 

5.8 ± 2.0 

6.4 ± 2.1 

6.6 ± 2.1 

4.8 ± 2.2 

5.7 ± 2.3 

<0.001 

*** 

0.14 <0.001 

*** 

0.1 Y2<all/ Y3<Y5/ 

Y4<Y5 

FH 

Strike 

MS = 8 

M  

F 

T 

4.1 ± 2.0 

2.2 ± 1.4 

3.0 ± 1.9 

5.0 ± 1.9 

3.7 ± 1.8 

4.4 ± 2.0 

5.2 ± 1.7 

3.7 ± 2.1 

4.3 ± 2.1 

6.4 ± 1.8 

4.4 ± 2.1 

5.6 ± 2.2 

5.1 ± 1.9 

4.1 ± 2.5 

4.6 ± 2.2 

5.8 ± 1.9 

4.6 ± 2.2 

5.3 ± 2.1 

5.3 ± 2.0 

3.7 ± 2.1 

4.6 ± 2.2 

<0.001 

*** 

0.12 <0.001 

*** 

0.11 Y2<all/ 

Y3<Y5+Y7/ 

Y5<Y6/Y5>Y6 

Kick 

MS = 8 

M  

F 

T 

5.0 ± 2.1 

3.3 ± 1.2 

4.0 ± 1.8 

6.2 ± 1.8 

3.9 ± 0.9 

5.1 ± 1.9 

6.7 ± 1.7 

4.5 ± 1.2 

5.4 ± 1.8 

5.9 ± 1.9 

4.1 ± 1.3 

5.2 ± 1.9 

5.8 ± 1.9 

4.8 ± 1.6 

5.3 ± 1.8 

6.2 ± 1.6 

4.9 ± 2.0 

5.6 ± 1.9 

6.0 ± 1.9 

4.2 ± 1.5 

5.1 ± 1.9 

<0.001 

*** 

0.21 <0.001 

*** 

0.07 Y2<all 

OH 

Throw 

MS = 8 

M  

F 

T 

5.4 ± 1.8 

3.4 ± 1.6 

4.2 ± 1.9 

5.7 ± 1.9 

4.7 ± 2.0 

5.3 ± 2.0 

6.3 ± 1.8 

5.0 ± 2.1 

5.5 ± 2.1 

6.5 ± 1.6 

4.4 ± 2.0 

5.7 ± 2.0 

6.2 ± 1.8 

4.4 ± 1.4 

5.4 ± 1.9 

6.1 ± 2.2 

4.2 ± 1.8 

5.3 ± 2.2 

6.1 ± 1.9 

4.4 ± 1.9 

5.2 ± 2.1 

<0.001 

*** 

0.17 0.01 

* 

0.04 Y2<all 

UH 

Throw 

MS = 8 

M  

F 

T 

5.8 ± 1.8 

5.3 ± 1.6 

5.5 ± 1.5 

6.3 ± 1.5 

5.6 ± 1.6 

6.0 ± 1.6 

6.1 ± 1.4 

6.0 ± 1.4 

6.0 ± 1.4 

6.6 ± 1.4 

6.4 ± 1.3 

6.6 ± 1.4 

6.6 ± 1.5 

6.4 ± 1.3 

6.5 ± 1.4 

6.3 ± 1.4 

6.1 ± 1.3 

6.2 ± 1.3 

6.3 ± 1.4 

5.9 ± 1.5 

6.1 ± 1.5 

0.03 

* 

0.01 0.002 

** 

0.05 Y2<Y5+Y6 

Catch 

MS = 8 

M  

F 

T 

3.5 ± 1.2 

3.1 ± 1.4 

3.2 ± 1.3 

4.5 ± 1.3 

4.4 ± 1.3 

4.4 ± 1.3 

5.0 ± 1.4 

4.9 ± 1.3 

4.9 ± 1.3 

4.3 ± 1.2 

4.7 ± 1.1 

4.5 ± 1.2 

4.6 ± 1.1 

4.7 ± 1.3 

4.6 ± 1.2 

4.8 ± 0.9 

5.1 ± 0.9 

4.9 ± 0.9 

4.5 ± 1.2 

4.4 ± 1.4 

4.4 ± 1.3 

0.82 0.00 <0.001 

*** 

0.16 Y2<all 

Dribble 

MS = 8 

M  

F 

T 

2.6 ± 1.7 

2.1 ± 1.6 

2.3 ± 1.7 

3.5 ± 1.6 

3.0 ± 1.7 

3.3 ± 1.7 

4.4 ± 1.2 

3.1 ± 1.4 

3.7 ± 1.5 

4.9 ± 1.4 

4.7 ± 1.3 

4.6 ± 1.2 

4.9 ± 1.4 

4.7 ± 1.1 

4.8 ± 1.3 

4.9 ± 1.1 

4.9 ± 1.2 

4.9 ± 1.1 

4.2 ± 1.6 

3.6 ± 1.8 

3.9 ± 1.7 

0.006 

** 

0.02 <0.001 

*** 

0.3 Y2<all/ Y3<Y5, 

Y6+Y7/ 

Y4<Y5,Y6+Y7 

BS ST 

MS = 54 

M  

F 

T 

32.2 ± 7.5 

22.6 ± 4.7 

26.5 ± 7.6 

37.3 ± 6.9 

30.0 ± 6.4 

34.0 ± 7.6 

40.3 ± 6.5 

31.7 ± 5.9 

35.3 ± 7.4 

41.5 ± 5.9 

34.6 ± 5.5 

38.9 ± 6.6 

40.2 ± 5.7 

34.4 ± 5.0 

37.6 ± 6.1 

41.2 ± 5.7 

35.6 ± 5.8 

38.7 ± 6.3 

39.0 ± 6.9 

31.1 ± 7.1 

35.2 ± 8.1 

<0.001 

*** 

0.26 <0.001 

*** 

0.27 Y2<all/ 

Y3<Y5,Y6+Y7/ 

Y4< Y5+Y7 
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TGMD-3  Total 

MS = 

100 

M  

F 

T 

60.8 ± 11.7 

50.9 ± 8.1 

54.9 ± 10.8 

66.4 ± 10.9 

60.2 ± 8.7 

63.6 ± 10.4 

71.7 ± 10.2 

61.2 ± 7.7 

65.6 ± 10.2 

69.7 ± 9.5 

63.2 ± 8.3 

67.2 ± 9.6 

69.1 ± 8.7 

63.2 ± 8.3 

66.9 ± 8.7 

72.3 ± 8.5 

64.5 ± 9.8 

68.8 ± 9.9 

68.5 ± 10.4 

60.3 ± 9.6 

64.6 ± 10.8 

<0.001 

*** 

0.26 <0.001 

*** 

0.16 Y2<all/ 

Y3<Y7 

Additional 

Skills 

VJ 

MS = 12 

M  

F 

T 

7.2 ± 2.1 

7.1 ± 1.9 

7.1 ± 2.0 

7.6 ± 2.0 

7.5 ± 2.2 

7.6 ± 2.1 

8.6 ± 1.9 

7.0 ± 1.9 

7.6 ± 2.1 

7.0 ± 2.2 

8.2 ± 2.2 

7.5 ± 2.3 

7.8 ± 2.8 

8.6 ± 2.5 

8.2 ± 2.6 

8.6 ± 2.5 

8.1 ± 2.4 

8.4 ± 2.5 

7.7 ± 2.3 

7.7 ± 2.2 

7.7 ± 2.3 

0.79 0.00 0.03 

* 

0.03 Y2<Y7 

Balance 

MS = 10 

M  

F 

T 

6.6 ± 2.2 

6.9 ± 2.5 

6.8 ± 2.4 

7.4 ± 2.6 

8.5 ± 1.8 

7.9 ± 2.3 

8.4 ± 1.7 

8.8 ± 1.4 

8.6 ± 1.5 

7.3 ± 2.3 

8.4 ± 1.7 

7.7 ± 2.1 

7.5 ± 1.9 

8.6 ± 1.2 

8.0 ± 1.7 

7.9 ± 1.9 

8.2 ± 1.9 

8.0 ± 1.8 

7.5 ± 2.2 

8.2 ± 1.9 

7.8 ± 2.1 

0.001 

** 

0.03 <0.001 

*** 

0.16 Y2<Y3+Y4/ 

Y4>Y6+Y7 

Note: S: Sex, M: Male, F: Female, T: Total, ηp²: Partial eta squared, LM ST: Locomotor skills subtest, BS ST: Ball skills subtest, MS: Max Score, HJ: 
Horizontal jump, T-H Strike: Two-hand strike, FH Strike: Forehand strike, OH Throw: Overhand throw, UH throw: Underhand throw, T-H 
Catch: Two-hand catch, VJ: Vertical jump, Y: Year, *p < 0.05, **p < 0.01, ***p < 0.001 
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Figure 3.5 Mean score differences between males and females for individual locomotor 
skills 
Note: ** p<0.01 

 

 

 

Figure 3.6 Mean score differences between males and females for individual ball skills 
Note: * p<0.05, ** p<0.01, *** p<0.001 
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Figure 3.7 Mean score differences between males and females for locomotor subtest, 
ball skills subtest and TGMD-3 total scores 
Note: *** p<0.001 
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(n=95/22.9%) and non-overweight (n=319/77.1%) participants. Non-overweight 

participants performed significantly better than overweight participants in the locomotor 

subtest (p<0.001, d=0.7), ball skills subtest (p=0.03, d=0.3) and total FMS score 

(p<0.001, d=0.5) (Figure 3.12). Non-overweight participants were significantly better 

than overweight participants in 7 skills with medium effect sizes for the run (p<0.001, 
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Figure 3.8 Percentage of participants classified as overweight/obese in each class group 
 

 

 

Figure 3.9 Difference in mean scores for locomotor subtest, ball skills subtest and total 
TGMD-3 scores between non-overweight (n=319) and overweight/obese (n=95) 
participants  
Note: *p<0.05, *** p<0.001 
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Table 3.6 Difference in mean FMS scores between overweight/obese (n=95) and non-
overweight (n=319) participants 
 Skill  Weight 

status 
Mean (raw 
score) ± SD 

95% CI P Cohens-d 

TGMD-3 
LM skills 

Run N-OW 5.36 ± 1.7 -1.41, -0.73 <0.001 0.7  
OW/O 4.29 ± 1.4  ***  

Gallop  N-OW 4.67 ± 1.56 -0.24, 0.48 0.53 0.08  
OW/O 4.79 ± 1.60    

Hop  N-OW 4.54 ± 1.58 -0.74, -0.08 0.01 0.3  
OW/O 4.13 ± 1.36  *  

Skip N-OW 3.54 ± 1.49 -0.36, 0.29 0.82 0.02  
OW/O 3.51 ± 1.21    

Slide  N-OW 6.63 ± 1.41 -0.82, -0.15 0.004 0.3  
OW/O 6.15 ± 1.54  **  

HJ N-OW 5.24 ± 1.82 -1.31, -0.49 <0.001 0.5  
OW/O 4.34 ± 1.63  ***  

 LM ST N-OW 29.99 ± 5.1 -3.94, -1.66 <0.001 0.6 

 
 

OW/O 27.19 ± 4.5  ***  

TGMD-3 
Ball skills 

T-H Strike N-OW 5.92 ± 2.37 -1.23, -0.26 0.003 0.3  
OW/O 5.18 ± 2.00  **  

FH Strike N-OW 4.67 ± 2.29 -0.97, 0.01 0.05 0.2  
OW/O 4.21 ± 1.94    

Kick  N-OW 5.26 ± 1.96 -0.96, -0.11 0.009 0.3  
OW/O 4.72 ± 1.72  **  

OH Throw N-OW 5.27 ± 2.05 -0.54, 0.41 0.78 0.03  
OW/O 5.20 ± 2.13    

UH Throw N-OW 6.19 ± 1.48 -0.55, 0.13 0.22 0.1  
OW/O 5.98 ± 1.47    

Dribble N-OW 3.95 ± 1.70 -0.48, 0.31 0.66 0.05 

 OW/O 3.86 ± 1.74    

T-H Catch N-OW 4.44 ± 1.33 -0.28, 0.33 0.86 0.01 

 
 

OW/O 4.46 ± 1.29    

 BS ST N-OW 35.71 ± 8.25 -3.91, -0.21 0.03 0.3 

 
 

OW/O 33.65 ± 7.30  *  

TGMD-3  Total FMS N-OW 65.70 ± 10.8 -7.30, -2.41 <0.001 0.5  
OW/O 60.84 ± 10.0  ***  

Additional 
Skills 

VJ N-OW 7.91 ± 2.32 -1.35, -0.30 0.002 0.4  
OW/O 7.08 ± 2.08  **  

Balance  N-OW 7.93 ± 2.09 -0.89, -0.07 0.09 0.2  
OW/O 7.53 ± 2.06    

Note: N-OW: Non-overweight, OW/O: Overweight/obese, CI: Confidence interval, 
LM ST: Locomotor subtest, BS ST: Ball skills subtest, HJ: Horizontal jump, T-H 
Strike: Two-hand strike, FH Strike: Forehand strike, OH Throw: Overhand throw, 
UH throw: Underhand throw, T-H Catch: Two-hand catch, VJ: Vertical jump, * 
p<0.05, ** p<0.01, *** p<0.001  
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3.5 Discussion 

The current study offers a comprehensive and up-to-date analysis of the status of FMS 

proficiency in Irish children in recent years by evaluating a broad range of FMS, including 

participants across a longer age span and using BMI percentiles to assess weight status. 

The low percentage of Irish primary school children achieving mastery in this study is 

similar to previous national (Bolger et al., 2018) and international investigations (Bardid 

et al., 2016; Bryant et al., 2014; van Beurden et al., 2002). The largest improvements in 

FMS mean scores occurred between Year 2 (age 6-7) and Year 3 (age 7-8), after which 

scores began to plateau and decline slightly, especially after Year 5 (age 9-10). In addition, 

males were significantly better than females in the ball skils subtest and non-overweight 

participants had significantly better locomotor subtest and balls skills subtest scores than 

their overweight/obese counterparts. These findings will be discussed in the following 

paragraphs. 

The proportion of participants who achieved mastery (i.e. maximum score for a skill) 

across 15 FMS ranged from 1.4% (gallop) to 35.7% (slide). These scores are lower than 

Bolger et al. (2018), where the proportion of Year 2 (age 6) and Year 6 (age 10) Irish 

school children achieving mastery was between 12.3% (horizontal jump) and 79.4% (run). 

Bolger et al. (2018) reported higher mastery levels in the run (13% vs 79.4%), gallop (1.4% 

vs 53.1%), kick (20% vs 59%) and hop (2.4% vs 28.4%) but a similar proportion of 

participants achieved mastery in the horizontal jump, catch and overhand throw. 

However, the current sample had a higher percentage of overweight/obese participants 

(22.9% vs 13.8%) which may suggest that they are less physically active (Slotte et al., 2017) 

and hence less likely to have developed proficient levels of FMS compared to children 

who are more active (Robinson et al., 2015). As PA levels were not measured in either 

study, this suggestion is speculatively based on the developmental model proposed by 

Stodden et al. (2008) where FMS mastery, PA levels, weight status and perceived motor 

competence are likely all interlinked with each other. They suggest that young children 

who fail to partake in regular PA are limiting their opportunities to practice and learn 

FMS and are therefore more likely to have poor FMS competence. Consequently, as 

children get older, poor FMS competence is likely to reduce confidence and motivation 

to willingly participate in regular PA (Stodden et al., 2008) and combined with excessive 

calorie consumption, promotes weight gain beyond what is deemed healthy or normal for 

an individual’s height and age.  
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These poor mastery levels are consistent with international investigations where less than 

50% of English (Bryant et al., 2014), Australian (van Beurden et al., 2002; Hume et al., 

2008; Hardy et al., 2013), US (Butterfield et al., 2012), Singaporean (Mukherjee et al., 

2017), Brazilian (Valentini et al., 2007; Spessato et al., 2013), South African (Pienaar, 

Vidagie, and Leonard, 2015) and Belgian (Bardid et al., 2016) school children between 6 

and 12 years old achieved mastery across a broad range of FMS. However, differences 

found among individual skills are not directly comparable due to cultural influences and 

variations in assessment tools used across studies. For example, children in America are 

more likely to practice and play baseball and American football compared to Irish children 

who are more likely to play the national sports hurling and Gaelic football. It is therefore 

not surprising that approximately 50% of American children aged 5 to 14 displayed 

mastery in the strike and overhand throw (Butterfield et al., 2012) compared to 12% and 

22.7% respectively in the current study. Although hurling requires a two-hand striking 

action, the grip is often opposite to that displayed in baseball batting. As the TGMD is 

developed based on an American population the performance criteria are created 

according to what is expected for correct batting in baseball. Furthermore, the number 

of performance criteria required to achieve mastery in a particular skill can vary according 

to the assessment tool being used. For example, the skill of running requires correct 

execution of either 4 or 6 criteria to achieve mastery depending on whether the TGMD 

or the Process Orient Checklist is being used. Mastery is likely more achievable in studies 

using the TGMD assessment tool and must be taken into consideration when comparing 

and contrasting results from different studies. In the present study, the vertical jump was 

divided into 6 performance criteria, twice as many as the skip, catch and dribble and so 

might explain why only 7.5% achieved mastery despite it being a common skill 

requirement in the sport of Gaelic football and hurling.  

A cross-sectional study by Bolger et al, (2018) found that Irish school children in Year 6 

(age 10) demonstrated higher locomotor and object-control subtest scores than those in 

Year 2 (age 6), whilst Behan et al. (2019) reported improvements among Irish school 

children from age 5- to 10-years-old. It was therefore expected that FMS proficiency 

levels of older children would be better than younger children. However, no significant 

differences were reported across any class group from Year 2 (age 6) to 7 (age 12) for the 

locomotor subtest score. A large significant improvement in ball skills subtest scores 

occurred between Year 2 (age 6) and 3 (age 7) after which smaller improvements were 

observed but only until Year 5 (age 9). Similarly, Belgian (Bardid et al., 2016) and Brazilian 
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(Valentini et al., 2016) school children aged 3-8 and 3-10 years respectively, showed no 

significant improvements in locomotor subtest scores after age 6 (Bardid et al., 2016) and 

Brazilian school children’s object-control subtest scores began to plateau by age 8 

(Valentini et al., 2016). Since Bardid et al. (2016) only included children up to age 8, it is 

unknown if a similar plateau would have occurred had older children been included in 

that study.  

As outlined in the literature review, skill acquisition is a complex process with children 

progressing at various rates depending on individual, task and environmental constraints 

(Newell, 1986). Exposure to new skills that have not been encountered before are likely 

to demonstrate large improvements initially (Karni et al., 1998), which may be represented 

by the large improvements seen in ball skills between Year 2 and 3. However, further 

improvements are more difficult to achieve as one becomes more skilled. Most children 

are exposed to, and practice, locomotor skills from a younger age compared to object-

control/ball skills which may only be introduced to some children for the first time during 

primary school PE lessons (Haywood and Getchell, 2009; Webster et al., 2019). This 

might explain why locomotor skills did not improve at all, and why ball skills did improve, 

but only until Year 5.  

A concerning fact is that the plateau in skill performance occurred without achieving 

mastery. From an Ecological Dynamics perspective, this may represent a period where 

children are experimenting with movement patterns and learning to control and co-

ordinate more degrees of freedom, which might look like a drop in skill performance 

(Bernstein, 1967). The expectation would then be that with further practice and 

experimentation, the body would self-organise to create a more controlled and improved 

movement pattern. However, the lack of significant improvements over the 6-year period 

for locomotor skills and between Year 5 to 7 for ball skills subtest scores would say 

otherwise. In addition, Irish adolescents between 12- and 16-years-old have repeatedly 

represented poor mastery levels across most FMS (O’Brien et al., 2016b; Lester et al., 

2017) suggesting that support structures are warranted to ensure Irish children and 

adolescents continue to progress and learn FMS to mastery level.  

Increasing pressure is placed upon Irish primary school teachers who already struggle to 

keep up with curriculum demands. Most have very limited PE teacher-training hours and 

therefore often lack the confidence and motivation to successfully teach FMS within the 

curriculum (Fletcher and Mandigo, 2012). Current skill acquisition practitioners highlight 



98 
 

the need to move away from old style skill and drill based activities and move towards a 

more experimental approach to skill development. Class groups consist of up to 30 

children and so creating a learning environment that caters for the large inter-individual 

variability in one-session is difficult for a teacher with limited training (Smith, 2016). 

Children’s motivation to learn and engage with the PE activities is highly variable and 

may be influenced by a large number of factors such as sex and weight status as will be 

discussed next.  

In this study, males were significantly better than females in the ball skills category 

(p<0.001, ηp²=0.27) which is supported by previous research (Bolger et al., 2017; Bardid 

et al., 2016; van Beurden et al., 2002). Additionally, when comparing the POMP scores 

for locomotor and ball skills subtest scores, males scored on average 8% higher on ball 

skills (64% LM vs 72% OC), whereas females scored on average 6% higher on locomotor 

skills (64% LM vs 58% OC). These findings are similar to two studies conducted in 

Canadian primary schools (Field and Temple, 2017; Crane et al. 2017) where 7- (Crane et 

al., 2017) and 9-year-old (Field and Temple, 2017) males scored 5% and 6% higher in the 

TGMD-2 object-control subtest compared to their locomotor subtest, respectively, 

whereas in both studies females scored on average 10% higher in the locomotor subtest 

compared to their object-control subtest. As pre-pubescent males and females are 

biologically similar, this divide is likely influenced by socio-cultural factors (Garcia, 1994; 

Thomas and French, 1985). Highly competitive invasion games are reportedly the most 

dominant activity in Irish primary PE lessons (Woods et al., 2018). However, females are 

more likely to disengage from these highly competitive activities due to the issues of 

perceived sex roles and the idea that they should act in a more caring, less competitive 

manner (Spencer, Rehman and Kirk, 2015). Therefore, while games are essential to the 

development of object-control skills, they must be organised in a way that allows all 

children to fully engage with the activity to facilitate object-control skill development for 

both males and females. 

Evidence for sex differences in locomotor skill proficiency is less consistent with some 

studies reporting female superiority (Bolger et al., 2017; Hardy et al., 2010), and others 

supporting the current findings of no significant differences between males and females 

(O’Connor et al., 2018; O’Brien et al., 2016b; Foulkes et al., 2015; Bardid et al., 2016; 

Goodway et al., 2010). These variations may be influenced by the amount and type of 

locomotor skills assessed in a study, as females are more often significantly better at 
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balance and skipping skills (Okely and Booth, 2004), potentially due to greater female 

engagement in activities such as dance and gymnastics (Garcia 1994; Thomas and French, 

1985; Woods et al., 2018; Blachford et al., 2003). However, regardless of sex, less than 

50% of participants achieved mastery or near-mastery in the majority of skills, and so 

these findings merely highlight the need to accommodate inter-individual variability 

within intervention programmes.  

Non-overweight participants had higher locomotor subtest scores than overweight 

participants, which supports previous research that noted a 2-4 times higher chance of 

this occurring (Okely and Booth, 2004). The largest difference was observed for the run, 

a skill which overweight children are consistently less competent at (Bryant et al., 2014; 

Hume et al., 2008). Children with higher BMI are more likely to have excess adipose tissue 

surrounding joints, thus making it more difficult to physically move body limbs or to 

achieve full range of motion (Bryant et al., 2016). The criteria ‘non-support leg bent to 90 

degrees’ for the run is an example of one component that may be largely affected by 

higher BMI and adipose tissue. Apart from the kick, the object-control skills investigated 

in the current study did not require whole-body locomotion and thus might explain the 

small effect size reported for the difference between overweight and non-overweight 

children in the object-control subtest. Primary schools provide an ideal setting to educate 

all children on the importance of PA and focusing on FMS development may increase 

their confidence and motivation to become more physically active both within and 

outside school (Hands 2012; Rainer and Jarvis 2020) .  

3.6 Strengths and limitations 

The strengths of this study are the large sample size and the inclusion of children across 

a broad age range. However, comparing FMS proficiency across class groups is limited 

by the cross-sectional design, while weight classification is limited by using only BMI. A 

longitudinal study could more accurately determine whether children improve their FMS 

competence throughout the primary school years. Having excess adipose tissue explains 

why overweight children are less proficient at locomotor skills than non-overweight 

children, however, BMI does not differentiate between lean mass and fat mass. Future 

investigations should therefore aim to include more accurate measurements of body 

composition such as DEXA, waist-hip circumference and skin-fold measurements.  
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3.7 Conclusion 

The current study highlights the inadequate FMS proficiency levels among Irish school 

children, with new insights uncovered regarding age and weight-related differences. Males 

were more proficient than females in the ball skills subtest and non-overweight children 

were more proficient than overweight children in the locomotor and ball skills subtests. 

Thus, future intervention programmes should be tailored to the specific needs of the 

child, particularly at an age when teaching and practicing FMS is optimal for learning. 

Although some improvement in skill performance was observed throughout the early 

years, this plateaued or slightly declined after Year 5. Given that primary school offers an 

ideal setting for FMS development, future research should aim to understand how all 

children can be facilitated in acquiring a proficient level of FMS, regardless of sex, age or 

weight-status.  

3.8 Summary 

The findings of this investigation highlight a number of key issues regarding FMS 

development of Irish primary school pupils. Irish primary school children are not 

reaching a level that will provide them with the confidence and competence to maintain 

lifelong engagement in PA. It is therefore necessary to use this information to design and 

implement FMS based intervention programmes within a primary school setting. Efforts 

must be made to ensure the programme is enjoyable, motivating and appropriate for all 

children regardless of age, sex or weight status.  
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4.1 Abstract 

Introduction: A large proportion of Irish school children exhibit poor mastery across a 

broad range of FMS. Due to the potential health implications associated with having poor 

FMS, potential strategies that may facilitate the learning and acquisition of FMS among 

children should be explored.  

Methods: This study examined the immediate and long-term effects of an 8-week FMS 

intervention programme on 255 Year 3 and 4 Irish school children’s (50% male, 

7.4±0.6yr) FMS proficiency levels. Participants were conveniently recruited from four 

schools and randomly assigned to the intervention-control (Group I-C: 2 schools, n=134) 

or control-intervention (Group C-I: 2 schools, n=121) sequence. Group I-C completed 

the intervention (two 45-minute FMS classes per week for 8-weeks) in phase 1 and the 

control condition (routine PE lessons for 8-weeks) in phase 2, and vice-versa for Group 

C-I (2 schools, n=121). Phase 1 and phase 2 were separated by a 4-week period where 

neither group took part in PE or the intervention. FMS proficiency assessed using the 

TGMD-3, and weight status (BMI), were recorded at five time points: pre and post phase 

1, pre and post phase 2 and at 13 months post-intervention.  

Results: Linear mixed models revealed significant group × time interaction effects for 

locomotor subtest, ball skills subtest and total FMS scores (all p<0.001) following 

engagement in the FMS intervention. No significant changes were observed for the 

control condition (all p>0.05). Significant improvements for locomotor, ball skills and 

total FMS scores were reported for both groups at 13-month post-intervention compared 

to baseline (all p<0.001). No significant group × time × sex or group × time × weight 

status interaction effects were reported (all p>0.05). The proportion of participants who 

improved from poor-mastery to mastery/near-mastery was significant for eight skills, 

immediately following the intervention and from baseline to 13-month post-intervention.  

Conclusion: Significant improvements in FMS proficiency were observed following a 

short-duration intervention that was delivered by an instructor with specialist FMS 

knowledge and an ability to create a mastery-oriented climate during lessons. Although 

the long-term effectiveness remains unclear, it is likely that mastery-oriented PE lessons 

could facilitate greater improvements in FMS development for children of all abilities 

compared to traditional PE lessons. Future studies should explore if primary teachers feel 

they have sufficient confidence and pedagogical skills to support children’s FMS 

development during PE. 
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4.2 Introduction 

With the global rise in childhood obesity levels and the subsequent risk of acquiring 

preventative obesity-related diseases such as type-2 diabetes and heart disease (British 

Heart Foundation National Centre, 2013; Hills, Anderson and Byrne, 2011), the 

establishment of protective measures to improve the health and wellbeing of today’s 

youth is warranted (Sahoo et al., 2015). Although obesity is a complex phenomenon, 

regular engagement in PA is proven to enhance physical and psychological wellbeing and 

increases the chances of maintaining a healthy weight status (Hills, Anderson and Byrne, 

2011; Booth, Roberts and Laye, 2012). Evidence suggests that health-related behaviours 

learned in childhood transfer to adulthood (Kelder et al., 1994), however, only 17% and 

10% of Irish primary and secondary school children and adolescents, respectively, are 

achieving the recommended levels of 60 minutes moderate to vigorous PA each day 

(Woods et al., 2018). Low levels of perceived and actual FMS competence is often 

reported as a reason for avoiding PA (Woods et al., 2010; Crane and Temple, 2014; 

Boiche and Sarrazin, 2009), however, improving the quality of FMS instruction and 

practice opportunities for children may be a viable method to enhance children’s 

enjoyment of and adherence to regular PA (Bremer et al., 2018). This is supported by a 

study where children with high FMS competence were 2.4 times more likely to meet the 

recommended daily PA guidelines, compared to children with low FMS competence (De 

Meester et al., 2018). Furthermore, younger children are more likely to perceive their FMS 

ability to be greater than it actually is, which is why they are often more willing to try new 

activities and engage in different forms of PA. However, as they get older, they can more 

accurately predict their actual level of competence, which can result in PA avoidance and 

dropout by less skilled individuals (Goodway and Rudisill, 1997; Harter, 1999; Robinson 

et al., 2015; Stodden et al., 2008). Gallahue, Ozmun and Goodway (2012) also predict that 

between the ages of 3 and 8 presents the ideal window of opportunity for children to 

learn FMS and therefore suggest that FMS interventions delivered during the primary 

school years may be most beneficial.  

In addition to being the ideal time for FMS development, primary schools also offer the 

potential to reach a large proportion of children (Bailey, 2006; Sallis and McKenzie, 1991). 

All children under the age of 16 are lawfully obliged to attend school in Ireland. Therefore, 

school-based programmes provide the opportunity to include some of the most at-risk 

children that may not have access to such programmes outside of school. For example, 

girls often portray poorer object-control skill competence than boys (Kelly et al., 2019; 



104 
 

Bolger et al., 2018), and are also more likely to drop out of sport during adolescence 

(Woods et al., 2010; Woods et al., 2018; Lunn et al. 2013). The Irish primary school PE 

curriculum is often dominated by the games strand (Woods et al., 2018; Hardman, 2008) 

which often centres around a competitive, ego-centric environment. Although potentially 

preferred by boys and highly skilled individuals, such competitive and ego-oriented 

environments may be perceived as too challenging, unenjoyable and embarrassing for 

girls, less-skilled individuals and children with lower levels of perceived competence 

(Women in Sport, 2012; Cairney et al., 2012). However, when presented in a relevant and 

appealing way, girls can enjoy PE as much as boys (Sabo et al., 2004). These differences 

must be considered when delivering intervention programmes to groups of children with 

different interests and varying levels of skills and abilities.  

Quality instruction and feedback opportunities are essential for FMS development 

(Gallahue et al., 2012; Morgan et al. 2013; Chan et al. 2016; Robinson et al. 2012) with 

much evidence highlighting the benefits of pedagogical practices that emphasise a 

mastery-oriented climate to enhance intrinsic motivation (Standage, Duda and 

Ntoumanis, 2003) and maximise student engagement in (Solmon 1996) and enjoyment 

of PE lessons (Vasconcellos et al. 2019; Ntoumanis and Biddle 1999). A mastery-

motivational climate can be achieved by ensuring the learner’s basic needs of competence, 

autonomy and relatedness are met during lessons (Deci and Ryan, 2000). Short-duration 

interventions emphasising a mastery-motivational climate have led to significant 

improvements in FMS proficiency among pre-school aged children, compared to non-

mastery climates (Wick et al., 2017; Robinson and Goodway 2009; Valentini and Rudisill, 

2004). In the study by Valentini and Rudisill, (2004), improvements in FMS were 

maintained at 6-month follow-up compared to post-intervention scores, however, 

Robinson and Goodway (2009) reported a significant decline in FMS at 9-week follow-

up compared to post-intervention, but scores remained significantly higher than baseline. 

In the same study, FMS scores did not significantly change at post-intervention or at 9-

week follow-up for the control group compared to baseline. These studies suggest that 

an instructional climate that fosters student autonomy and emphasises self-improvement 

rather than competition and winning can promote lasting FMS improvements. The theory 

behind a mastery-motivational climate suggests that children should be encouraged to 

take ownership of their learning experience by focusing on self-improvement and 

avoiding peer comparison and competition (Ames 1992). This provides more 
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opportunities to experience success thus increasing intrinsic motivation and persistence 

to learn (Robinson et al., 2012).  

Both national (Bolger et al., 2019) and international investigations (Lai et al., 2014; 

Tompsett et al., 2017; van Beurden et al., 2003, Mitchell et al., 2013) have reported 

significant improvements in children’s FMS proficiency levels following engagement in 

school-based intervention programmes. However, to-date, only one study has been 

conducted in an Irish primary school setting (Bolger et al., 2019). An FMS intervention 

programme delivered by a qualified professional over 26 weeks (one academic year), 

supplemented by on-going teacher professional development and home exercises, led to 

significant improvements in locomotor, object-control and total FMS scores immediately 

post-intervention compared to a control group (Bolger et al., 2019). Although effective, 

this multi-component approach requires co-operation between pupils, teachers, parents 

and specialist coaches, which may be cost and labour intensive. Considering Irish primary 

schools already struggle to keep up with large curriculum demands (Irish National 

Teachers Organisation, 2015), national buy-in to these multi-component intervention 

programs may be negatively affected. Furthermore, follow-up analyses are lacking for the 

majority of FMS intervention studies (Lai et al., 2014) with only two known FMS 

interventions including follow-up analysis in Australian primary school settings (Salmon 

et al., 2008; Barnett et al., 2009). No follow-ups have yet been investigated in Irish primary 

schools. True learning of a skill, which is described as a relatively permanent change in 

performance as a result of practice (Magill, 2007), can only be assessed through the use 

of a retention test and should therefore be included when assessing the effectiveness of 

intervention programmes. 

Study one reports how Irish primary school children are not reaching their developmental 

potential for FMS proficiency, with less than 40% achieving mastery across 15 skills (Kelly 

et al., 2019). Combined with the evidence from Bolger et al. (2018) and Behan et al. 

(2019), where the proportion of Irish school children achieving mastery or mastery/near 

mastery ranged from 12.3% to 79.4%, the necessity to target FMS development of Irish 

school children is undisputable. However, intervention programmes need to be feasible 

and attractive for schools. Although long-duration (i.e. full academic year), multi-

component interventions have led to significant improvements in primary school 

children’s FMS proficiency levels, limited evidence exists to understand the effectiveness 

of short-duration interventions that focus primarily on specialist FMS instruction. 
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Therefore, the aim of this study is to examine the effectiveness of an 8-week, school-

based FMS intervention programme on FMS proficiency levels immediately post-

intervention and at a 13-month follow-up. A secondary aim is to examine intervention 

effects according to sex and weight status.    

4.3 Methods 

A longitudinal cluster crossover design was employed to investigate the effects of an 8-

week FMS intervention programme on FMS proficiency levels immediately post-

intervention and at 13-months post-intervention. The crossover design ensured that all 

participants in each school were provided with the opportunity to participate in the FMS 

programme which was critical for the recruitment process. Ethical approval was granted 

by the Institute’s research ethics board.  

4.3.1 Study participants and setting 

An a priori sample size calculation was used to determine the study size using the standard 

deviation of a previously conducted study with a similar study design (Draper et al. 2012). 

With α=0.05, power=0.8, detectable difference=1 and standard deviation=2.4, the 

projected sample size required minimally 186 participants (93 for control group and 93 

for intervention). To account for a drop-out rate of 15%, a minimum of 214 participants 

had to be recruited for this study.  

Participants (N=255) were conveniently recruited from Year 3 (Age: 6.9±0.4 yrs.) and 

Year 4 (Age: 7.9±0.4 yrs.) mainstream classes, from 4 schools in the midlands of Ireland. 

As the principal investigator was delivering all lessons, only four schools could be 

accepted into the study. Schools were informed that acceptance to the study would be 

granted on a first come basis, whilst others would be held as reserves should any issues 

arise prior to the study commencing. Preceding baseline data collection, informed consent 

by legal guardians and assent by eligible participants were provided (Appendix D and E). 

Children who failed to return signed consent forms or those with a musculoskeletal injury, 

disability or medical condition that limited their ability to participate in PA were excluded. 

Children with mild learning disabilities who had no difficulty following instructions were 

included in the study. The class teacher planned and supervised alternative activities for 

children who did not participate in the testing.  
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4.3.2 Study procedure and outcomes 

At baseline, all participants in two schools were randomly assigned to the intervention-

control (I-C) sequence and all participants in the remaining two schools to the control-

intervention (C-I) sequence. Group I-C completed the intervention in phase 1 (P1) and 

the control condition (i.e. normal PE) in phase 2 (P2) and vice versa for Group C-I. The 

intervention was implemented in place of usual PE lessons. Each phase was separated by 

a 4-week period where both groups were on school holidays and, therefore, not engaging 

in PE or the intervention.  

Figure 4.1 outlines the study process and the number of participants with complete 

TGMD-3 data at each time point. Reasons for missing data included illness, injury and 

family holidays. Outcome measures were assessed for all participants at five time points 

where time 1 (T1) was baseline/phase 1 pre-test, time 2 (T2) phase 1 post-test, time 3 

(T3) post 4-week washout/phase 2 pre-test, time 4 (T4) phase 2 post-test and time 5 (T5) 

was at 13-months post-intervention.  
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Figure 4.1 Participant recruitment (n values refer to those who have full TGMD-3 data) 
Note: I-C: Intervention-control group, C-I: Control-intervention group, T1: Pre phase 1, 
T2: Post phase 1, T3: Pre phase 2, T4: Post phase 2, T5: Follow-up (i.e. 13-months post 
intervention) 
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FMS were assessed using the valid (Temple and Foley 2017; Valentini, Zanell and Webster 

2016) and reliable (Rintala, Sääkslahti and Iivonen 2017) Test of Gross Motor 

Development-Third Edition (TGMD-3) which includes 13 skills, namely the run, gallop, 

hop, skip, slide and horizontal jump in the locomotor skills category and the two-hand 

strike, forehand strike, kick, catch, dribble, overhand throw and underhand throw in the 

ball skills category (formerly object-control skills) (Ulrich 2019).  

Anthropometric measurements were also recorded at each time point. Height was 

measured, to the nearest 0.1 cm, using a portable height stadiometer (SECA 217, SECA 

ltd., Leicester, UK) and body mass, to the nearest 0.1 kg, using a portable SECA heavy-

duty scale (SECA colorata 760, SECA ltd., Leicester, UK). Body Mass Index (BMI) was 

derived using the equation: body mass (kg)/height (m²). Participants were categorised as 

either overweight/obese or non-overweight according to the age- and gender-specific 

International Obesity Task Force (IOTF) cut-off points (Cole et al. 2000). Although 

weight status in chapter 3 was classified using the extended IOTF cut-offs (Cole and 

Lobstein, 2012), only 12% of participants were classified as Grade 3 and Grade 2 thinness 

(i.e. underweight) which was too small to analyse underweight as a separate category. 

Consequently, the cut-offs used for analysing weight status effects in Chapter 3 were the 

same as the original IOTF cut-offs for non-overweight and overweight/obese used in the 

current chapter (Cole et al., 2000). 

4.3.3 FMS assessment and scoring 

Participants were video recorded performing two trials of each skill which were 

retrospectively scored by the principal investigator. Scores for the six locomotor skills 

and seven ball skills were summed to determine the locomotor subtest and ball skills 

subtest scores, respectively. Both subtest scores were added to give the total FMS score. 

The full testing and scoring procedures are detailed in chapter 3.  

Although intra-rater reliability for scoring the skills was established for study 1, this was 

completed prior to scoring the videos for the current study also. Previous research by 

Cano-Cappellacci et al. (2015) was utilised to identify the standard deviation required to 

estimate a suitable sample size for determining the reliability of scoring the skills. With 

α = 0.05, power = 0.8, detectable difference = 1 and standard deviation = 1.4, the 

projected sample size required was 32. Similar to Birch et al., (2016) who conducted intra-

rater reliability on 30 participants, the principal investigator completed intra-rater 

reliability by assigning scores to a randomly selected subset of videos from 32 participants 
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(16 from Group I-C and 16 from Group C-I) performing each of the 13 skills two weeks 

after baseline data collection. The same videos were rescored two-weeks later (Koo and 

Li, 2016). ICC scores were classified as poor (<0.5), moderate (0.5 – 0.75), good (0.75 – 

0.9) or excellent (>0.9) (Koo and Li, 2016). As highlighted in Table 4.1, intra-rater 

reliability was good for the run and gallop and excellent for all other skills with ICC values 

ranging from 0.76 to 0.96.  

Table 4.1 Reliability values for each skill 

Skill ICC 95% Confidence Interval 

Run 0.76 0.61-0.87 

Gallop 0.83 0.67-0.91 

Hop 0.91 0.82-0.95 

Skip 0.94 0.88-0.97 

Slide 0.94 0.88-0.97 

Horizontal Jump 0.93 0.86-0.96 

Two-hand strike 0.90 0.81-0.95 

Forehand strike 0.93 0.87-0.97 

Kick 0.95 0.93-0.96 

Overhand throw 0.91 0.82-0.95 

Underhand throw 0.90 0.81-0.95 

Dribble 0.94 0.89-0.96 

Catch 0.96 0.91-0.98 

Note: ICC: Intra-class correlation 

4.3.4 Intervention design 

The principal investigator with over eight years’ experience coaching children (mainly in 

athletics) and a certificate in Coaching Children from Coaching Ireland (focusing on 

physical literacy), delivered all intervention sessions in each schools’ indoor hall. The 

intervention replaced PE lessons and consisted of two 45-minute sessions per week over 

8 weeks (total: 16 sessions, 720 minutes). The class teacher arranged and supervised 

alternative activities for non-participating children and did not assist with the intervention 

in any way. Similar to the structure of a previous community-based intervention, three 

skills were targeted during each lesson (Bardid et al. 2017).  

Although the TGMD-3 includes 13 skills, overhand and underhand throwing were 

grouped together, allowing for each skill to be included four times throughout the 8-week 
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intervention. Each lesson started with a warm-up, which also included a quick discussion 

on the skills being targeted in the session (10 minutes), two or three separate 

games/activities (30 minutes) and a cool-down which also incorporated some questioning 

and discussion on the skills just practiced (5 minutes). A lesson plan was created for each 

of the sixteen intervention sessions (Appendix F) and were delivered in the same order 

for each class group.  

During the control condition, teachers were asked to continue with their usual PE 

routine. This typically involved one 60-minute class per week focusing on one of the six 

strands in the Irish PE curriculum (athletics, dance, gymnastics, aquatics, outdoor and 

adventure, and games). The exact content, duration or frequency of the control condition 

for each school was not monitored. Teachers were advised not to change anything about 

their usual approach to teaching PE during the study. 

4.3.4.1 Theoretical influence of how the intervention was delivered 

Achievement goal theory (Nicholls, 1989) and self-determination theory (Deci and Ryan, 

2008) guided the pedagogical approach for the intervention. Achievement goal theory 

proposes that learners are motivated to engage with lessons by either an ego- or 

task/mastery-oriented climate. Ego-based climates are characterised by social 

comparison, external rewards and aiming to be the best with as little effort as possible. 

Teachers who promote competition and winning and who publicly recognise the best 

performance within the class are more likely to create an ego-oriented climate. In contrast, 

mastery-oriented lessons are created by rewarding hard work and effort, focusing on self-

improvement and avoiding peer comparison. The TARGET acronym (task, authority, 

recognition, grouping, evaluation and time) promoted by Ames (1992) was used to guide 

the principal investigator in facilitating a mastery-motivational climate during each lesson. 

4.3.4.2 Application of the TARGET principles to create a mastery-motivational 

climate 

Tasks were structured to maximise engagement and create an inclusive environment. This 

meant that for each activity, different variations were provided to allow children to choose 

the option that suited their perceived level of ability. Authority was seen as a collaborative 

process between the instructor and the children. In line with self-determination theory, 

learners who feel they have choice or autonomy over their actions are more intrinsically 

motivated to engage in the learning process (Deci and Ryan, 1985; Ntoumanis, 2001). 

Consequently, children were involved in setting rules at the start of the intervention 
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period, they were given choices over the level of difficulty of the tasks they were engaging 

in and to some extent were allowed to choose the time to spend on certain activities. As 

such, the lesson plans outlined in Appendix F include three main activities, however, in 

some lessons only two of the three activities were completed as a result of children 

enjoying an activity and choosing to continue with it for longer. Peer teaching was also 

encouraged to further promote student-centred learning and minimise teacher-led direct-

instruction. Recognition within a mastery-oriented climate places emphasis on self-

referenced improvements and effort rather than peer comparison and winning. The 

instructor provided individualised feedback and encouragement to children in private. A 

primary goal was to ensure that each child experienced a sense of success or achievement 

within each lesson. Grouping can have important implications in fostering a sense of 

relatedness among children. Although mastery-motivational theory recognises the 

importance of individual learning goals, it is also imperative that children learn to support 

each other and create a sense of belonging within the group. Children were encouraged 

to understand how their personal effort would benefit the group as a whole, but also how 

their support and encouragement towards their peers could also be of value. Various 

grouping arrangements were used throughout the lessons which included, allowing 

children to self-select their partners or groups, creating small mixed ability groups and 

quick re-grouping between tasks to ensure children developed interpersonal skills needed 

to co-operate with different peers. Evaluation was informal but ongoing for both the 

instructor and the children. The instructor evaluated lesson content and delivery to 

determine the aspects that could be improved for future lessons. For children, 

questioning was used to promote self-evaluation. For example, during a throwing and 

catching activity, questions like “what way would you recommend throwing a ball to make 

it easier for your partner to catch it?” and “how would you throw the ball if you want to 

throw it really far?”, were asked. Peer evaluation was also encouraged where children 

provided supportive feedback to their peers during some tasks in order to figure out ways 

of helping each other to improve their skills. Time on task varied according to the needs 

of individuals and the overall class. Although lesson plans were created for each 

intervention session, they were designed to act as a guide for targeting the specific skills 

in a flexible manner rather than being used as a strict step by step process. 
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4.3.5 Data analysis 

All data were analysed using IBM SPSS software version 25 (SPSS Inc. Chicago, IL). 

Significance was set at p<0.05. All data were determined to be normally distributed. 

Independent T-tests were used to assess the differences in age, locomotor subtest, ball 

skills subtest and total FMS mean scores between Groups I-C and C-I at baseline. 

Additionally, Chi-square analysis were run to compare the distribution of participants 

according to sex and weight-status in each group at baseline. Raw scores for locomotor 

subtest, ball skill subtest and total FMS were reported at each time point using means and 

standard deviations. Additionally, percentage of maximum possible (POMP) scores were 

calculated using the equation ([(observed score − minimum score)/(maximum score − 

minimum score)] × 100) (Cohen, 1999) to allow direct comparison between locomotor 

and ball skill subtest scores. 

The intention-to-treat principle was applied as it limits the risk of bias and provides a 

more accurate estimate of the effects of the intervention compared to a per protocol 

analysis (McCoy 2017). Linear mixed models were conducted to assess the effects of the 

intervention programme on FMS outcome measures (locomotor subtest score, ball skills 

subtest score and total FMS score) over time. Group (I-C, C-I), time (pre-phase 1[T1], 

post-phase 1[T2], pre-phase 2 [T3], post-phase 2 [T4], 13 months post-intervention [T5]) 

and group-time interaction formed the base of the model as fixed effects. Class group 

(Year 3/Year 4) was included as a random effect using the variance components 

covariance matrix. The individual participants as part of each school cluster were assessed 

as a repeated effect using the unstructured covariance matrix. Additionally, a group-time-

sex interaction was included to investigate potential sex effects and a group-time-weight 

status interaction was included to investigate any weight status effect. Bonferroni 

adjustments for multiple comparisons were applied to limit the risk of type-1 error. Effect 

sizes were calculated using Cohen’s d where d = 0.2, 0.5 and 0.8 represented small, 

medium and large effect sizes, respectively (Cohen 1988). 

Finally, a binary variable was computed to define mastery/near-mastery (MNM) or poor 

mastery (PM) for each skill (O’Brien et al. 2016a; 2016b). Mastery was assigned when a 

maximum score was achieved for a skill with near mastery assigned when all but one skill 

criteria was correctly performed over two trials. Poor mastery was assigned when more 

than one skill criteria was incorrect/absent over the two trials (O’Brien et al. 2016b; van 

Beurden et al. 2002). McNemar tests were run to identify if the proportion of participants 
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achieving MNM for each skill significantly improved from pre to post phase 1, pre to 

post phase 2 and from baseline to follow-up. Effect sizes were determined by calculating 

the Odds Ratio and classified as small (1.5), medium (3.5) and large (9.0) (Cohen 1988). 

4.4 Results 

Baseline characteristics are outlined in Table 4.2 and mean FMS scores for each time 

point are displayed in Table 4.3. Both I-C and C-I groups were similar at baseline for age, 

locomotor subtest, ball skills subtest and total FMS scores (p>0.05). Additionally, the 

distribution of participants by sex and weight-status were similar across both groups.   
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Table 4.2 Baseline characteristics of study participants  

 
Variable 

Total Group I-C  Group C-I  

All 
(n=255) 

Male 
(n=127) 

Female 
(n=128) 

All 
(n=134) 

Male  
(n=64) 

Female 
(n=70) 

All  
(n=121) 

Male  
(n=63) 

Female 
(n=58) 

Age (years) (M±SD)  7.4±0.6 7.5±0.6 7.4±0.7 7.5±0.7 7.5±0.7 7.4±0.7 7.4±0.6 7.5±0.6 7.3±0.6 

Mass (kg) (M±SD)  26.2±5.8 26.6±5.7 25.7±5.8 26.6±6.3 26.9±6.1 26.2±6.4 25.8±5.2 26.3±5.3 25.2±5.1 

Height (cm) (M±SD)  125.4±6.2 125.9±6.0 124.9±6.4 125.8±6.8 126.7±6.2 125.1±5.6 124.9±5.4 125.1±5.6 124.7±5.3 

Weight status 
(% Non-ow/ow-ob)  

79/21 78.5/21.5 79.5/20.5 78/22 77/23 79/21 81/19 81/19 81/19 

Run n=241 (M±SD) 
(% m/nm) 

4.3±1.8 
(6.3/16.5) 

4.1±1.7 
(4.2/16.0) 

4.4±1.8 
(9.0/18.9) 

4.4±1.8 
(5.8/23.3) 

4.3±1.7 
(5.4/21.4) 

4.5±1.8 
(6.3/25.0) 

4.1±1.8 
(7.4/11.6) 

3.9±1.7 
(3.2/11.1) 

4.4±1.9 
(12.1/12.1) 

Gallop n=250 (M±SD) 
(% m/nm) 

3.1±2.0 
(0/14.4) 

3.1±2.1 
(0/14.6) 

3.1±2.0 
(0/14.2) 

3.0±2.0 
(0/11.5) 

3.2±2.1 
(0/16.4) 

2.8±2.0 
(0/7.2) 

3.2±2.1 
(0/17.5) 

3.0±2.1 
(0/12.9) 

3.4±2.0 
(0/22.4) 

Hop n=240 (M±SD) 
(% m/nm) 

3.4±1.6 
(1.3/8.3) 

3.3±1.5 
(0.9/6.0) 

3.6±1.6 
(1.6/10.6) 

3.5±1.7 
(2.5/9.2) 

3.3±1.7 
(1.9/7.4) 

3.7±1.7 
(3.1/10.8) 

3.4±1.4 
(0/7.4) 

3.2±1.4 
(0/4.8) 

3.5±1.4 
(0/10.3) 

Skip n=240 (M±SD) 
(% m/nm) 

3.2±1.4 
(0.4/64.7) 

3.0±1.4 
(0/61.5) 

3.4±1.3 
(0.8/75.6) 

3.4±1.3 
(0.8/73.1) 

3.2±1.4 
(0/68.5) 

3.6±1.1 
(1.5/76.9) 

3.0±1.5 
(0/64.5) 

2.9±1.4 
(0/55.6) 

3.2±1.4 
(0/74.1) 

Slide n=240 (M±SD) 
(% m/nm) 

5.7±2.0 
(27.9/26.7) 

5.7±2.1 
(30.8/21.4) 

5.7±2.0 
(25.2/31.7) 

5.6±1.9 
(24.4/26.9) 

5.6±2.2 
(31.5/16.7) 

5.6±1.7 
(30.2/25.4) 

5.7±2.1 
(31.4/26.4) 

5.8±2.0 
(30.2/25.4) 

5.7±2.2 
(32.8/27.6) 

H jump n=254 (M±SD)   
(% m/nm) 

4.5±1.6 
(4.0/24.9) 

4.6±1.7 
(4.8/27.0) 

4.4±1.5 
(3.1/22.8) 

4.4±1.4 
(0.8/24.1) 

4.5±1.4 
(0/29.7) 

4.4±1.3 
(1.4/18.8) 

4.5±1.9 
(7.5/25.8) 

4.6±2.0 
(9.7/33.9) 

4.4±1.8 
(5.2/27.6) 

Strike n=255 (M±SD)   
(% m/nm) 

5.8±1.8 
(2.0/17.3) 

6.3±1.9 
(3.9/21.3) 

5.4±1.7 
(13.3/86.7) 

6.1±1.9 
(3.7/22.4) 

6.5±2.0 
(7.8/23.4) 

5.8±1.8 
(0/21.4) 

5.5±1.6 
(0/11.6) 

6.1±1.6 
(0/19.0) 

4.9±1.4 
(0/3.4) 

FHS n=255 (M±SD)   
(% m/nm) 

3.3±2.2 
(2.7/14.9) 

3.9±2.3 
(4.7/21.3) 

2.7±1.9 
(0.8/8.6) 

3.2±2.2 
(2.2/14.9) 

3.8±2.3 
(4.7/18.8) 

2.6±2.0 
(0/11.4) 

3.4±2.2 
(3.3/14.9) 

4.0±2.3 
(4.8/23.8) 

2.7±1.8 
(1.7/5.2) 



116 
 

Note: M±SD: Mean ± standard deviation, I-C: Intervention-control group, C-I: Control-intervention group, % non-ow/ow-ob: % Non-
overweight/overweight-obese, %m/nm: % Mastery/near-mastery where mastery = correct performance of all skill criteria over two trials and near-
mastery = correct performance of all but one skill criteria over two trials H jump: Horizontal jump, FHS: Forehand strike, OHT: Overhand throw, 
UHT: Underhand throw, LM: Locomotor, BS: Ball skills

OHT n=254 (M±SD)   
(% m/nm) 

3.9±1.9 
(6.7/14.2) 

4.3±2.1 
(10.2/18.9) 

3.4±1.7 
(3.1/9.4) 

4.4±1.9 
(9.0/18.8) 

4.9±1.9 
(12.5/25.0) 

3.8±1.8 
(5.8/13.0) 

3.3±1.8 
(4.1/9.1) 

3.6±2.1 
(7.9/12.7) 

3.0±1.4 
(0/5.2) 

UHT n=254 (M±SD)   
(% m/nm) 

5.3±1.6 
(10.6/35.8) 

5.2±1.6 
(9.4/32.3) 

5.3±1.6 
(11.8/39.4) 

5.3±1.6 
(9.8/40.6) 

5.1±1.6 
(7.8/34.4) 

5.5±1.5 
(11.6/46.4) 

5.2±1.7 
(11.6/30.6) 

5.3±1.6 
(11.1/30.2) 

5.1±1.7 
(12.1/31.0) 

Kick n=255 (M±SD) 
(% m/nm) 

3.8±1.6 
(3.1/12.9) 

4.5±1.8 
(6.3/22.8) 

3.1±1.2 
(0/3.1) 

3.6±1.6 
(2.2/11.2) 

4.4±1.7 
(4.7/21.9) 

2.9±1.1 
(0/1.4) 

4.0±1.7 
(4.1/14.9) 

4.6±1.8 
(7.9/23.8) 

3.4±1.2 
(0/5.2) 

Dribble n=254 (M±SD)   
(% m/nm) 

3.3±1.7 
(11.0/33.5) 

3.5±1.7 
(15.0/34.6) 

3.0±1.7 
(7.1/32.3) 

3.2±1.7 
(12.0/28.6) 

3.6±1.7 
(18.8/29.7) 

2.8±1.8 
(5.8/27.5) 

3.3±1.7 
(9.9/38.8) 

3.4±1.7 
(11.1/39.7) 

3.2±1.6 
(8.6/37.9) 

Catch n=255 (M±SD)  
(% m/nm) 

4.0±1.4 
(18.0/42.7) 

3.9±1.3 
(15.0/48.0) 

4.0±1.4 
(21.1/37.5) 

4.0±1.3 
(15.7/46.3) 

4.0±1.3 
(17.2/48.4) 

3.9±1.3 
(14.3/44.3) 

4.0±1.4 
(20.7/38.8) 

3.9±1.3 
(12.7/47.6) 

4.2±1.5 
(29.3/29.3) 

LM subtest n=234 (M±SD) 24.3±5.6 23.8±5.5 24.8±5.6 24.6±5.4 24.3±5.7 24.8±5.3 24.1±5.7 23.4±5.4 24.7±6.0 

BS subtest n=252 (M±SD) 29.4±6.5 31.7±6.8 27.1±5.2 29.9±6.8 32.5±6.9 27.6±5.7 28.8±6.2 30.9±6.7 26.5±4.6 

Total FMS n=234 (M±SD) 53.6±9.8 55.6±10.6 51.7±8.7 54.5±9.9 57.4±10.7 52.1±8.5 52.8±9.7 54.2±10.3 51.3±8.9 
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Table 4.3 Raw and percentage of maximum possible (POMP) scores for locomotor 
subtest (n=234), ball skills subtest (n=252) and total FMS (n=234) across time  

Note: LM: Locomotor, BS: Ball skills, I-C: Intervention-control group, C-I: Control-
intervention group, M: Mean, SD: standard deviation, POMP: Percentage of maximum 
possible score, T1: Pre phase 1, T2: Post phase 1, T3: Pre phase 2, T4: Post phase 2, T5: 
13-month follow-up 

 

Phase 1 (T1 to T2) 

Linear Mixed Models revealed significant group by time interaction effects for the 

locomotor subtest (Figure 4.3), ball skills subtest (Figure 4.4) and total FMS scores (Figure 

4.5). Group I-C showed a medium significant improvement from T1 to T2 for the 

locomotor subtest (p<0.001, d=0.6), and a large significant improvement for the ball 

skills subtest and total FMS scores (both p<0.001, d=1.0). FMS scores did not change 

significantly for Group C-I during phase 1.  

Washout (T2 to T3) 

The 4-week washout phase was implemented between T2 and T3. The locomotor subtest 

[mean difference: 1.2, (95% CI: 0.2, 2.1) p=0.02], ball skills subtest [mean difference: 3.8, 

(95% CI: 2.8, 4.8), p<0.001] and total FMS [mean difference: 5.0, (95% CI: 3.5, 6.5), 

 
T1 T2 T3 T4 T5 

LM subtest (M±SD) 24.3±5.6 26.2±5.5 26.1±5.5 28.1±5.1 26.7±5.6 

Group I-C (M±SD) 

POMP (%) 

24.6±5.4 

53.4 

27.9±4.6 

60.7 

26.8±5.1 

58.3 

27.4±4.6 

59.5 

27.0±5.2 

58.7 

Group C-I (M±SD) 

POMP (%) 

24.0±5.7 

52.2 

24.5±5.9 

53.3 

25.5±5.7 

55.4 

28.8±5.5 

62.2 

26.4±5.9 

57.3 

BS subtest (M±SD) 29.4±6.5 32.5±7.6 32.1±6.9 33.8±6.9 35.0±6.4 

Group I-C (M±SD) 

POMP (%) 

29.9±6.8 

55.4 

36.3±6.5 

67.2 

32.3±7.1 

59.8 

32.9±6.4 

60.9 

34.8±6.7 

64.5 

Group C-I (M±SD) 

POMP (%) 

28.8±6.2 

53.3 

28.7±6.6 

53.2 

31.8±6.7 

58.9 

34.8±7.2 

64.4 

35.1±6.1 

65.0 

Total FMS (M±SD) 53.6±9.8 58.6±11.0 58.2±10.5 62.0±10.0 61.6±10.0 

Group I-C (M±SD) 

POMP (%) 

54.5±9.9 

54.5 

64.1±8.7 

64.1 

59.0±10.5 

59.0 

60.3±8.4 

60.3 

61.5±9.6 

61.5 

Group C-I (M±SD) 

POMP (%) 

52.8±9.7 

52.8 

53.0±10.2 

53.0 

57.4±10.5 

57.4 

63.8±11.2 

63.8 

61.7±10.3 

61.7 
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p<0.001] scores significantly decreased for Group I-C, however, all remained significantly 

higher than baseline scores. There was no significant change in the locomotor subtest 

score for Group C-I during the washout phase (p>0.05), but their ball skills subtest [mean 

difference: -2.9 (95% CI: -4.0, -1.9), p<0.001] and total FMS scores [mean difference: -

4.0 (95% CI: -5.5, -2.5), p<0.001] significantly increased. Locomotor subtest, ball skills 

subtest and total FMS scores for Group C-I were significantly higher than baseline values 

after the washout phase. Groups I-C and C-I had similar locomotor subtest, ball skills 

subtest and total FMS scores after the washout phase (all p>0.05).  

Phase 2 (T3 to T4) 

A medium significant improvement for the locomotor subtest and total FMS scores (both 

p<0.001, d=0.6), in addition to a small significant improvement in the ball skills subtest 

scores (p<0.001, d=0.4) was observed for Group C-I after the intervention (T4 vs T3). 

FMS scores for Group I-C did not change significantly from T3 to T4. 

13-month follow-up 

Compared to baseline scores, both groups maintained a significant improvement in their 

locomotor, ball skills and total FMS scores at 13-month follow-up. The effect size was 

small for both groups in the locomotor subtest scores (I-C: p=0.02, C-I: p<0.001, both 

d=0.4), whilst for the ball skills subtest and total FMS scores, Group I-C revealed medium 

effect sizes (both p<0.001, d=0.7) and Group C-I displayed large effect sizes (both 

p<0.001, d=1.0 and 0.9 respectively).  

Sex and weight status effects 

Linear mixed models revealed no significant sex-group-time interaction effects or sex-

time interaction effects for the locomotor subtest, ball skills subtest or total FMS scores 

(all p>0.05). There was however a significant main effect for sex, for the ball skills subtest 

[mean difference: 4.6, (95% CI: 3.4, 5.8), p<0.001] and total FMS scores [mean difference: 

3.8, (95% CI: 1.8, 5.9), p<0.001] with males outperforming females in both. There was 

no significant difference between males and females for the locomotor subtest scores 

(p>0.05).  

There were no significant weight status-group-time interaction effects for either subtest 

or total FMS scores. However, overweight/obese participants had significantly lower total 

FMS scores than non-overweight participants, which was consistent over time [mean 
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difference: 2.6, (95% CI: 0.8, 4.4), p=0.005]. Non-overweight participants had 

significantly higher locomotor subtest scores (p<0.001), however, there was also a 

significant time-weight status interaction effect (p=0.04). Pairwise comparison revealed 

that non-overweight participants had significantly higher locomotor subtest scores than 

overweight/obese participants at each time point apart from T2 where the difference was 

not significant, but still higher for the non-overweight participants. Overweight and non-

overweight participants did not differ significantly at any time point for the ball skills 

subtest scores (p>0.05). The percentage of participants in each group classified as 

overweight/obese at each time point is displayed in Figure 4.2. 

 

Figure 4.2 Percentage of participants classified as overweight/obese at each time point. 
Note: T1: Pre phase 1, T2: Post phase 1, T3: Pre phase 2, T4: Post phase 2, T5: 13 month 
follow-up 
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Figure 4.3 Within group and between group changes in locomotor subtest scores  
Note: a: Within group change for phase 1, b: Within group change for phase 2, c: Within group change from baseline to 13-month follow-up, d: Adjusted mean 
difference (AMD) and 95% CI; results from linear mixed model with random effect for class group, e: group-time interaction from mixed model with class group as 
random effect, f: Adjusted mean difference and 95% CI between each respective I-C and C-I group (I-C minus C-I); results from linear mixed model with random 
effect for class group, I-C: Intervention-control group, C-I: Control-intervention group, ES: Effect size (Cohen’s d), T1: Pre phase 1, T2: Post phase 1, T3: Pre 
phase 2, T4: Post phase 2, T5: 13-month follow-up 
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Figure 4.4 Within group and between group changes in ball skill subtest scores  
Note: a: Within group change for phase 1, b: Within group change for phase 2, c: Within group change from baseline to 13-month follow-up, d: Adjusted mean 
difference (AMD) and 95% CI; results from linear mixed model with random effect for class group, e: Group-time interaction from mixed model with class group 
as random effect, f: Adjusted mean difference and 95% CI between each respective I-C and C-I group (I-C minus C-I); results from linear mixed model with random 
effect for class group, I-C: Intervention-control group, C-I: Control-intervention group, ES: Effect size (Cohen’s d), T1: Pre phase 1, T2: Post phase 1, T3: Pre 
phase 2, T4: Post phase 2, T5: 13-month follow-up 

25

27

29

31

33

35

37

39

T1 T2 T3 T4 T5M
ea

n
 b

al
l s

ki
ll 

su
b

te
st

 s
co

re
 

(E
rr

o
r 

b
ar

s:
 9

5
%

C
I)

Time period

I-C

C-I

Group Phase 1: Within group change Phase 2: Within group change  Follow-up: Within group change from baseline  
T1 Mean 

(SD) 
T2 Mean 

(SD) 
P a AMD 

(95% CI)d 
ES T3 Mean 

(SD) 
T4 Mean 

(SD) 
P b AMD 

(95% CI)d 
ES T5 Mean 

(SD) 
P c AMD 

(95% CI)d 
ES 

I-C  29.9 
(6.8) 

36.3 
(6.5) 

<0.001 -6.4 
(-7.8, -5.0) 

1.0 32.3 
(7.1) 

32.9 
(6.4) 

1.0 -0.2 
(-1.7, 1.1) 

0.1 34.8 
(6.7) 

<0.001 -4.8 
(-6.3, -3.2) 

0.7 

C-I 28.8 
(6.2) 

28.7 
(6.6) 

1.00 -0.0 
(-1.4, 1.4) 

0.0 31.8 
(6.7) 

34.8 
(7.2) 

<0.001 -3.2 
(-4.6, -1.7) 

0.4 35.1 
(6.1) 

<0.001 -6.2 
(-7.8, -4.7) 

1.0 

Between group differences (I-C minus C-I) 

 T1 T2    T3 T4    T5    

P e 0.21 <0.001    0.44 0.01    0.59    

ES 0.2 1.2    0.1 0.3    0.1    

AMD  
(95% CI)f 

1.0 
(-0.6, 2.6) 

7.4 
(5.8, 9.1) 

   0.67 
(-1.0, 2.4) 

-2.2 
(-3.9, -0.5) 

   -0.4 
(-2.0, 1.2) 

   



122 
 

 

Figure 4.5 Within group and between group changes in total FMS scores  
Note: a: Within group change for phase 1, b: Within group change for phase 2, c: Within group change from baseline to 13-month follow-up, d: Adjusted mean 
difference (AMD) and 95% CI; results from linear mixed model with random effect for class group, e: Group-time interaction from mixed model with class group 
as random effect, f: Adjusted mean difference and 95% CI between each respective I-C and C-I group (I-C minus C-I); results from linear mixed model with random 
effect for class group, I-C: Intervention-control group, C-I: Control-intervention group, ES: Effect size (Cohen’s d), T1: Pre phase 1, T2: Post phase 1, T3: Pre 
phase 2, T4: Post phase 2, T5: 13-month follow-up
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Individual skill changes 

McNemars test indicated that mastery levels changed in the direction of poor mastery 

(PM) to mastery/near mastery (MNM) for eight skills from pre- to post-intervention 

(Table 4.4) and from baseline to 13-month follow-up (Table 4.5). Significant 

improvements were reported for the gallop, horizontal jump, forehand strike, overhand 

throw, dribble, kick, underhand throw and run for Group I-C in phase 1 and for the 

gallop, horizontal jump, forehand strike, overhand throw, dribble, hop, skip and slide for 

Group C-I in phase 2 (Table 4.4). A decrease in the proportion of participants achieving 

MNM was observed for the horizontal jump for Group C-I in phase 1, and for the 

overhand throw for Group I-C in phase 2 (Table 4.4). From baseline to 13-month follow-

up, mastery levels significantly changed in the direction of PM to MNM for the gallop, 

skip, two-hand strike, forehand strike, kick, underhand throw, catch and dribble (Table 

4.5).  
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Table 4.4 Percentage change and actual percentage achieving mastery/near mastery and poor mastery in each skill for phase 1 and phase 2 for each 
group 

Phase 1 Phase 2 

Skill 
Group 

n 
%MNM – 

PM a 
%PM –
MNM b 

%MNM 
T1/T2 c 

p† 
Chi- 

square 
OR N 

%MNM - 
PM a 

%PM – 
MNM b 

%MNM 
T3/T4 c 

p† 
Chi-

square 
OR 

Run 
I-C 
C-I 

 
116 
113 

 
11 
13 

 
23 

25.5 

 
26/37 
19/31 

 
0.04 
0.04 

 
4.20 
4.00 

 
2.09 
1.96 

 
110 
112 

 
21 
12 

 
15 
17 

 
42/32 
32/36 

 
0.43 
0.38 

 
0.62 
0.78 

 
0.71 
1.42 

Gallop 
I-C 
C-I 

 
112 
112 

 
4 
11 

 
23 
9 

 
11/26 
17/15 

 
<0.001 

0.83 

 
14.7 
0.04 

 
5.75 
0.82 

 
109 
110 

 
17 
11 

 
15 
27 

 
31/26 
20/35 

 
0.86 
0.009 

 
0.03 
6.88 

 
0.88 
2.45 

Hop 
I-C 
C-I 

 
114 
112 

 
10 
6 

 
5 
7 

 
10/7 
7/8 

 
0.33 

1 

 
0.16 
0.00 

 
0.50 
1.17 

 
111 
112 

 
10 
4 

 
5 
16 

 
11/7 
12/22 

 
0.33 
0.01 

 
0.94 
6.26 

 
0.50 
4.00 

Skip 
I-C 
C-I 

 
114 
113 

 
9 
9 

 
17 
13 

 
66/71 
64/64 

 
0.14 
0.42 

 
2.20 
0.64 

 
1.89 
1.45 

 
111 
113 

 
12 
8 

 
13 
23 

 
72/71 
66/80 

 
1 

0.007 

 
0.00 
7.31 

 
1.08 
2.87 

Slide 
I-C 
C-I 

 
114 
113 

 
20 
23 

 
28 
14 

 
45/53 
58/46 

 
0.28 
0.16 

 
1.16 
1.93 

 
1.40 
0.60 

 
108 
113 

 
11 
3 

 
16 
16 

 
58/58 
73/83 

 
0.46 
0.002 

 
0.55 
9.33 

 
1.45 
5.33 

H jump 
I-C 
C-I 

 
115 
111 

 
9 
23 

 
29 
10 

 
25/39 
33/17 

 
0.001 
0.02 

 
11.25 
5.29 

 
3.22 
0.43 

 
111 
112 

 
16 
10 

 
12 
25 

 
23/18 
25/38 

 
0.47 
0.01 

 
0.52 
6.56 

 
0.75 
2.50 

Strike 
I-C 
C-I 

 
119 
113 

 
14 
8 

 
17 
11 

 
26/27 
12/12 

 
0.74 
0.66 

 
0.11 
0.19 

 
1.21 
1.37 

 
108 
111 

 
12 
14 

 
19 
22 

 
16/24 
31/35 

 
0.23 
0.27 

 
1.44 
1.22 

 
1.58 
1.57 

FHS 
I-C 
C-I 

 
117 
113 

 
9 

11.5 

 
21 
4 

 
17/26 
18/9 

 
0.04 
0.05 

 
4.11 
3.76 

 
2.33 
0.35 

 
111 
112 

 
9 
5 

 
12 
21 

 
15/18 
12/27 

 
0.68 
0.002 

 
0.17 
9.63 

 
1.33 
4.20 

Kick 
I-C 
C-I 

 
116 
113 

 
2 
4 

 
19 
8 

 
13/26 
19/22 

 
<0.001 

0.42 

 
15.04 
0.64 

 
9.50 
2.00 

 
111 
111 

 
10 
4.5 

 
13.5 

9 

 
25/28 
26/29 

 
0.56 
0.3 

 
0.35 
1.07 

 
1.35 
2.00 
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OHT 
I-C 
C-I 

 
115 
112 

 
3 
8 

 
28 
3 

 
27/44 
13/7 

 
<0.001 

0.15 

 
20.25 
2.08 

 
9.33 
0.37 

 
111 
112 

 
22 
5 

 
4.5 
16 

 
35/17 
14/24 

 
0.001 
0.02 

 
11.17 
5.04 

 
0.20 
3.20 

UHT 
I-C 
C-I 

 
115 
112 

 
4 
21 

 
35 
26 

 
50/70 
42/45 

 
<0.001 

0.49 

 
25.69 
0.48 

 
8.75 
1.24 

 
111 
111 

 
22 
16 

 
22.5 
20 

 
45/43 
59/62 

 
1 

0.63 

 
0.00 
0.22 

 
1.02 
1.25 

Dribble 
I-C 
C-I 

 
118 
113 

 
6 
13 

 
35 
19 

 
40/61 
49/50 

 
<0.001 

0.4 

 
22.69 
0.69 

 
5.83 
1.46 

 
110 
110 

 
15 
5 

 
21 
21 

 
61/65 
53/65 

 
0.31 
0.003 

 
0.62 
8.83 

 
1.40 
4.20 

Catch 
I-C 
C-I 

 
116 
112 

 
16 
25 

 
13 
18 

 
62/52 
60/48 

 
0.73 
0.31 

 
0.12 
1.02 

 
0.81 
0.72 

 
110 
112 

 
15 
14 

 
21 

14.5 

 
49/51 
60/60 

 
0.43 

1 

 
0.62 
0.00 

 
1.40 
1.03 

Note: I-C: Intervention-control group, C-I: Control-intervention group, MNM: Mastery/near mastery, PM: Poor mastery, a: Proportion of participants 
who change from MNM to PM, b: Proportion of participants who change from PM to MNM c: Actual % of participants who display MNM, T1: Pre 
phase 1, T2: Post phase 1, T3: Pre phase 2, T4: Post phase 2, † Represents percentage change from McNemar test, OR: Odds Ratio, H jump: Horizontal 
jump, FHS: Forehand strike, OHT: Overhand throw, UHT: Underhand throw
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Table 4.5 Percentage change and actual percentage achieving mastery/near mastery and 
poor mastery for all participants from baseline to 13-month follow-up 

Note: MNM: Mastery/near mastery, PM: Poor mastery, a: Proportion of participants 
who change from MNM to PM from baseline to follow-up, b: Proportion of participants 
who change from PM to MNM from baseline to follow-up, c: Actual % of participants 
who display MNM at baseline/follow-up, †represents percentage change from McNemar 
test, OR: Odds Ratio, BL: Baseline, FU: Follow-up, H jump: Horizontal jump, FHS: 
Forehand strike, OHT: Overhand throw, UHT: Underhand throw 
 

 

 

 

 

 

 

 

Baseline to 13-month follow-up 

Skill N %MNM
-PM a  

%PM-
MNM b 

%MNM 
BL/FU c 

p †  Chi-
Square 

OR 

Run 219 12 20 23/29 0.07 3.21 1.67 

Gallop 228 11 23 14/26 0.001 10.18 2.09 

Hop 220 8 9 9/10 0.87 0.03 1.12 

Skip 220 11 23 65/73 0.004 8.22 2.09 

Slide 220 14 22 51/60 0.07 3.24 1.57 

H jump 229 16 24 29/35 0.05 3.92 1.50 

Strike 232 12 29 19/32 <0.001 15.20 2.42 

FHS 232 9 22 18/26 0.001 10.12 2.44 

Kick 232 4 22 16/31 <0.001 26.23 5.50 

OHT 231 14 16 21/21 0.72 0.13 1.14 

UHT 231 13 30 46/58 <0.001 14.30 2.31 

Dribble 231 6 32 44/65 <0.001 41.38 5.33 

Catch 232 14 25 61/68 0.008 6.94 1.78 
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4.5 Discussion 

This is the first study to examine if a short-duration FMS intervention programme can 

provide immediate and long-term improvements in Irish primary school children’s FMS 

proficiency levels, and internationally is among the first of its kind to include older 

children who are attending primary school rather than pre-school. The findings support 

the hypothesis that an FMS intervention programme, delivered by a specialist over 8 

weeks, can improve FMS proficiency immediately post-intervention for children with 

varying levels of ability. However, further studies are needed to clarify if improvements 

can be maintained over time.  

Similar to previous research (Gallahue et al., 2012; Palmer et al. 2017; Logan et al. 2012; 

Morgan et al. 2013; Chan et al. 2016; Robinson and Goodway, 2009; Robinson et al. 

2012), the current study suggests that children may be more likely to master FMS if they 

receive developmentally appropriate specialist instruction and practice opportunities. 

Large and medium effect sizes were reported for the within-group change in total FMS 

scores following engagement in the intervention in phase 1 and 2, respectively. Despite 

the difference in the magnitude of improvement, both groups had similar mean FMS 

scores after their respective intervention phases (Group I-C at T2: 64.1 vs Group C-I at 

T4: 63.4). The difference in effect sizes were likely due to Group C-I having a higher FMS 

score before starting their intervention (57.4 at T3) compared to that of Group I-C prior 

to their intervention (54.5 at T1). Logan et al. (2013) similarly found that lower skilled 

children improved more than higher skilled children following a 9-week object-control 

skill intervention indicating that improvements are more difficult to obtain as skill levels 

improve. Although a ceiling effect is possible when assessing FMS using the TGMD 

(Logan et al. 2018), this was unlikely in the current study as no child achieved a maximum 

FMS score at any time point.  

In contrast, 8 weeks of routine PE lessons did not lead to any significant change in FMS 

scores in either phase 1 or 2 in the current study. Although the content of the PE lessons 

is unknown, previous research in both Ireland (Bolger et al. 2019) and Australia (Cohen 

et al. 2015) similarly found no improvements in FMS proficiency levels following 8 

months of usual PE. In many countries, PE is delivered by generalist teachers, most of 

whom have limited PE specific training (Hardman 2007). Consequently, generalist 

teachers tend to revert to their own experiences of PE as a child to guide their teaching 

(Morgan and Hansen 2008) with many overemphasising the games strand of the PE 
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curriculum (Woods et al. 2018; Hardman 2007). Games based PE lessons can be 

beneficial if delivered in a non-competitive setting (Smith 2016), however, they are 

traditionally associated with competition and winning. Overemphasis on competition and 

winning facilitates an ego-based motivational climate (Ames 1992) which can lead to 

disengagement, amotivation and negative emotional experiences among lower skilled 

children (Garcia-Gonzales et al., 2019; Braithwaite, Spray and Warburton, 2011). 

Although speculative, this may be a reason why Irish primary school children struggle to 

develop their FMS proficiency during typical PE lessons. Further research is needed to 

clarify what is taught in PE and how it is taught, but perhaps teachers require upskilling 

on how to deliver lessons through a mastery-oriented climate (i.e. encouraging children 

to focus on self-improvement, rewarding individual effort and progress and avoiding 

social comparison and overly competitive environments) in order to facilitate FMS 

improvements.  

Following the 4-week washout phase (at T3), FMS scores were not significantly different 

between the two groups. Compared to T2, FMS scores at T3 significantly decreased for 

Group I-C. Regular practice is essential to learning (Wulf, Shea and Lewthwaite 2010; 

Wulf 1991), thus, this decrease may be due to an absence of practice opportunities. The 

4-week washout coincided with Christmas school holidays, during which time 

participants were not engaging in any PE or FMS intervention, and non-school based 

sport and PA opportunities were likely low. Despite also being on school holidays and 

having not yet received the intervention, FMS scores for Group C-I significantly 

increased from T2 to T3 which may suggest the presence of a learning effect from 

repeatedly using the TGMD-3 assessment tool. FMS scores were not assessed 4 weeks 

after Group C-I completed the intervention. Thus, it is unknown if FMS proficiency 

levels decreased similar to that of Group I-C after the 4-week washout period. This may 

be worth considering in future studies to gain further insight into the potential non-linear 

nature of skill development.  

During assessment sessions, children observed both expert (from the demonstrator) and 

novice (from peers) demonstrations of each skill. Individually, each strategy can support 

learning (Martens, Burwitz and Zuckerman 1976; Sigmundsson et al. 2017; McMorris 

2004); however, combined expert and novice observation has been shown to significantly 

enhance motor learning compared to observing either an expert or novice alone 

(Rohbanfard and Proteau 2011). Observational learning can engage similar cognitive 
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processes that occur during physical practice (Blandin, Lhuisset and Proteau 1999). The 

learner can formulate an ideal movement pattern in their mind from observing an expert, 

whilst observing a novice performer helps the learner to detect and correct errors in the 

movement patterns prior to physically attempting the skill him-/herself (Adams 1986). 

This may explain why Group C-I improved their FMS during the washout period (i.e. 

from T2 to T3). Future intervention studies may consider using a familiarisation session 

for the FMS assessment procedure, particularly when assessments are conducted over a 

short period of time.  

A limitation of many FMS intervention studies is the absence of follow-up assessments 

to determine their long-term effectiveness (Lai et al. 2014). Although a follow-up was 

included in the current study, the lack of a true control group limits the interpretation of 

the findings. Both groups had higher FMS scores at follow-up compared to baseline, but 

the improvements cannot be definitively attributed to the intervention programme. 

Cross-sectional studies looking at differences in FMS proficiency across age give mixed 

results. Behan et al. (2019) found improvements in FMS scores up to age 10 among Irish 

primary school children, which might suggest that the follow-up scores observed in the 

current study may have occurred as part of normal growth and development. In contrast, 

plateaus in total FMS scores were reported at approximately age 7 and 8 among Belgian 

(Bardid et al. 2016) and Irish (Kelly et al. 2019) primary school children, respectively. The 

current sample were 7- to 8-years old at baseline and aged 8- to 9-years old at follow-up, 

thus the findings of Kelly et al. (2019) and Bardid et al. (2016) suggest that the 

improvements may not have occurred in the absence of specialist instruction and practice 

opportunities provided during the FMS intervention. Furthermore, studies by Robinson 

and Goodway (2009), Valentini and Rudisill (2004) and Robinson et al. (2017) previously 

noted how mastery-oriented instructional climates that aimed to improve FMS 

proficiency among pre-school aged children consistently facilitated immediate 

improvements in FMS proficiency, but evidence for sustained improvements were mixed. 

Whilst Valentini and Rudisill (2004) reported sustained improvements at 6-month follow-

up compared to post-intervention scores, children in the other two studies had 

significantly lower FMS scores at 9-week follow-up compared to their post-intervention 

scores. The inconsistent results may be due to the varying characteristics of the 

participants (i.e. children in two studies were classed as developmentally delayed and were 

also younger than children in the current sample), and the length of time between post-
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intervention and follow-up assessments (i.e. 9-weeks and 6-months post-intervention 

compared to 13-months in the current study).  

The concept of assessing FMS learning is difficult due to the non-linear nature of skill 

acquisition and the multiple personal, environmental and task related factors that may 

impact a performance at a given moment (Newell 1986). The changes in mastery/near 

mastery levels for the individual skills highlights this difficulty. Despite each class group 

receiving the same intervention over the two 8-week intervention phases, differences 

were observed in relation to the specific skills that improved over time. It also provides 

evidence for the individual nature of motor learning (Clarke and Metcalfe, 2002) and the 

fact that there is no one size fits all approach to teaching FMS. The variation in skill 

improvements could be interpreted as one of the strengths of adopting a mastery-oriented 

instructional climate, as it allows each individual to take control of his/her learning 

experience (Ames 1992). Perhaps the skills that improved were perceived as being more 

important to one group compared to another. Future studies should aim to understand 

the factors that contribute to variations in skill improvements by including the learner’s 

perception of what skills they perceive to be important and why. 

Previous research highlights that overweight children (Rodrigues et al., 2016; Lima et al. 

2018; D’Hondt et al. 2013) and females (Coppens et al. 2019) are less likely to improve 

their motor competence over time compared to non-overweight children and males, 

respectively. FMS proficiency is a sub-component of motor competence; thus, it was 

important to determine if those ‘at risk’ children benefited from participating in the 

current intervention programme. Similar rates of improvement were observed for 

participants regardless of weight status or sex; however, consistent with previous 

research, we found that males remained significantly better than females in performing 

object-control skills (Bolger et al. 2018; Kelly et al. 2019; Behan et al. 2019) whilst non-

overweight children were consistently more proficient than overweight children at 

locomotor skills (Kelly et al. 2019; Cliff et al. 2012).  

The current results suggest that delivering interventions through a mastery-oriented 

climate as opposed to an ego-oriented climate may support children of all abilities to 

experience success and to improve their skill levels at an individualistic and 

developmentally appropriate rate (García-González et al. 2019). Given that females 

continued to demonstrate poorer object-control skill proficiency than males across all 

five time points, future research may consider whether a gender-specific approach to FMS 
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instruction could eliminate this divide. Additionally, low levels of perceived competence 

is often mentioned as a barrier to PA and sport participation among females (Woods et 

al. 2010; Mitchell, Gray and Inchley 2015) and overweight children (Morrison et al. 2018), 

thus, the inclusion of measures of perceived competence would offer valuable insight into 

the effectiveness of future intervention programmes. Finally, it is important to mention 

that although the participants had better FMS proficiency at follow-up compared to 

baseline, the proportion of children classified as overweight or obese at follow-up 

increased by 7% (i.e. 28% at follow-up vs 21% at baseline). Obesity is a complex issue 

and can be affected by diet, genetics, activity levels, socio-cultural factors and 

psychological factors (Sahoo et al. 2015). Thus, although both overweight and non-

overweight participants significantly improved their FMS following the intervention, 

when weight-maintenance or weight-loss is the goal, additional measures to those that 

facilitate FMS development must be considered.  

Raw scores for the locomotor subtest cannot be directly compared to the ball skills 

subtest due to the different number of skills and maximum possible scores that can be 

achieved for each subtest (i.e. 46 for locomotor subtest vs 54 for ball skills subtest). 

Consequently, the POMP scores were calculated and revealed that from baseline (T1) to 

follow-up (T5), locomotor skills improved by on average 5% (52.5% to 57.5%) whereas 

ball skills improved by on average 10.5% (54.5% to 65%). Whilst these findings may 

suggest that the intervention was more effective for ball skills and less effective for 

locomotor skills, it is important to consider the presence of potential issues with scoring 

the skills. Process oriented measures of FMS assign scores based only on the presence or 

absence of specific performance criteria and subtle improvements in performances may 

not be identified using this form of assessment. In some cases, children may have 

improved their execution of specific performance criteria which could have resulted in 

greater power output allowing them to run faster or jump further. However, such 

improvements can only be identified using product-oriented assessments that measure 

for example, the speed of a run and distance of a jump. Recent systematic reviews 

therefore recommend the use of both process and product-oriented assessments to more 

accurately assess FMS proficiency levels (Hulteen et al., 2020; Bardid et al., 2019).  

This intervention was delivered in an ideal situation where the instructor had specialist 

FMS knowledge and an understanding of mastery-motivational theory. However, many 

primary school teachers in Ireland have received limited training for teaching PE (Fletcher 
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and Mandigo 2012) and therefore, may not have the pre-requisite theoretical knowledge 

that was used to inform this intervention. Previous studies indicate that teachers can be 

upskilled to improve the quality of their PE lessons and consequently FMS proficiency 

levels of their class group (Rudisill and Johnson, 2018). The aim of this study was to 

determine the role of specialist instruction on FMS proficiency levels and acts as a 

steppingstone to identifying the most appropriate strategies that should be undertaken to 

improve the quality of PE teaching within the primary school setting. The findings 

suggest that specialist knowledge is important to support FMS development. However, it 

is unknown if generalist teachers are willing to upskill to improve the quality of their PE 

lessons or if they would prefer to employ PE specialists to either solely teach PE or work 

alongside them as a means of improving their PE teaching ability. These factors and their 

feasibility should be addressed in future studies.  

4.6 Strengths and limitations 

This study has some strengths and limitations. The inclusion of older children (age 7-8 

yrs. at baseline) is novel and fills a gap in the literature as to the authors knowledge, 

previous studies with similar aims were conducted in pre-school settings (age 3-5 yrs.) 

(Wick et al., 2017; Robinson and Goodway 2009; Valentini and Rudishill, 2004). As all 

groups received the intervention, it helped to avoid bleed-over and contamination. 

Additionally, the longitudinal design and inclusion of a 13-month follow-up provided a 

more comprehensive analysis of FMS development over time. However, limitations 

include the lack of a true control group at follow-up and the absence of information about 

what was covered in typical PE lessons, which prevents an accurate interpretation of the 

long-term effectiveness of the intervention. Although a large number of skills were 

assessed, none specifically assessed the stability division of FMS. Balance is an underlying 

requirement to efficiently execute many locomotor and object-control skills, however, 

future studies could be strengthened by assessing balance skills separately. Additionally, 

there was a risk of bias in scoring the FMS, as the principal investigator was not blinded 

to participant allocation. The number of children with mild learning disabilities was not 

recorded and may also be seen as a limitation. Lesson fidelity was not recorded during 

the study; however, the principal investigator delivered all lessons to all class groups 

allowing for consistency throughout the study. The findings may not be generalisable to 

the national and international primary education settings as the intervention was delivered 

in ideal circumstances by an instructor with specialist FMS knowledge and an 

understanding of how to facilitate a mastery-motivational climate. Future research should 
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aim to determine the fidelity and feasibility of upskilling teachers to deliver PE lessons 

using the concepts undertaken in the current study. The inclusion of additional measures 

such as children’s enjoyment of and motivation to participate in PE, and teacher’s 

experiences of adopting mastery-motivation pedagogy to teach PE in terms of ease of 

administration and the impact on student learning outcomes would increase the strength 

of conclusions in future studies.   

4.7 Conclusion 

The results of this study suggest that a short-duration FMS intervention, focusing on 

specialist FMS instruction, can significantly improve locomotor and ball skills at post-

intervention. The long-term effectiveness is inconclusive and warrants further 

investigation. Typical primary school PE classes include children with a range of skill 

levels, interests and abilities, thus maximising engagement by all children is essential to 

ensure each child is provided with an equal opportunity to experience success. This may 

be possible where PE lessons are taught by teachers with both specialist FMS knowledge 

and an understanding of how to create a mastery-motivational climate as regular incentive 

may be needed for children to attain adequate long-term skill improvements. 

4.8 Summary 

This chapter identified the potential positive impact that specialist FMS instruction and 

practice opportunities can have on FMS proficiency levels. Even after a short duration of 

eight weeks, children significantly improved locomotor subtest, ball skills subtest and 

total FMS scores. The improvements were similar for males and females and for 

overweight and non-overweight children. In both phases of the intervention, the PE 

group failed to display significant improvements in FMS proficiency levels, which may 

suggest that PE teachers do not possess the skills required to sufficiently improve FMS 

during their usual PE routines. However, there is a significant dearth of research regarding 

teachers’ perceptions, attitudes and perceived confidence to teach PE in Irish primary 

schools. Previous studies have recommended that teachers should be upskilled on how 

to teach FMS during PE, and that those with FMS knowledge feel more confident in their 

ability to teach PE (Tompsett et al., 2017; Breslin et al., 2012; Lander et al., 2017; Lander 

et al., 2015). As PE in Irish primary schools is taught by the non-specialist teacher, many 

of whom have limited training in PE, it would be useful to know what characteristics may 

or may not contribute to differences in attitudes and perceptions around PE teaching. 

Such factors may include gender and type of training or upskilling undertaken by the 
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teacher (e.g. whether they received training in FMS or not). Chapter 5 will address this 

gap in the literature and aims to identify specific areas that could be targeted to enhance 

the quality of PE lessons in Irish primary schools. 
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5.1 Abstract 

Introduction: In Ireland, generalist teachers are responsible for teaching PE to primary 

school children. A child’s experience of PE may shape their lifelong attitudes and 

motivation for physical activity engagement. Despite the important role the teacher plays 

in shaping the child’s PE experience, very little is known about teacher’s perceptions, 

attitudes and perceived confidence to teach the primary PE curriculum in Ireland.  

Methods: A questionnaire to investigate teachers’ perceptions, attitudes and perceived 

confidence to teach PE in Irish primary schools was developed and validated using a 

modified Delphi technique. Four hundred and six teachers completed the online 

questionnaire which consisted of 41 questions pertaining to background information, 

feelings about teaching PE, perceived confidence to teach PE, perceptions of teacher 

training for PE and barriers to teaching PE. 

Results: Teachers had generally positive attitudes towards teaching PE with 98.5% 

agreeing that PE is an important component of the curriculum. However, only 4% felt 

confident to teach all aspects of the PE curriculum without any external assistance with 

teachers feeling most confident to teach games and least confident to teach aquatics, 

gymnastics and dance. Seventy-six percent would welcome assistance from a PE specialist 

either full-time (17%), part-time (30%) or on an occasional consultative basis (29%). Only 

20% agreed or strongly agreed that their pre-service teacher training prepared them to 

teach PE effectively and 65% completed at least one form of in-service training for PE. 

Forty percent of teachers completed FMS-based in-service training and were more likely 

to agree or strongly agree that the training improved their ability to teach PE compared 

to non-FMS trained teachers. FMS-trained teachers had significantly better attitudes 

towards teaching PE and were more likely to feel that students experienced a sense of 

achievement in their PE lessons. The largest perceived barriers to the delivery of PE were 

demands to teach other subject areas, lack of time, inadequate pre-service teacher training 

and large class sizes.  

Conclusion: Irish primary school teachers do not feel confident to teach all strand areas 

of the primary PE curriculum equally, which may be limiting children’s opportunities to 

develop their FMS. Different strategies may need to be investigated to determine the best 

way to improve teacher confidence to teach PE and consequently the quality of PE 

lessons. This may require changes to pre-service and in-service teacher training and/or 

the employment of specialist PE teachers to assist teachers on a needs specific basis. 
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5.2 Introduction 

The PE curriculum in Irish primary schools consists of six strand areas (athletics, dance, 

games, gymnastics, outdoor and adventure and aquatics) and is taught by a generalist 

teacher. The current guidelines, published 11 years ago in 1999, recommend the provision 

of 60 minutes of PE time per week where each strand area should be given equal attention 

so that children are afforded the opportunity to develop a broad range of FMS (NCCA, 

1999). However, the delivery of PE is unregulated and actual implementation varies by 

school and teacher. Many Irish primary school teachers dedicate more time to teaching 

games at the expense of other strand areas (Woods et al., 2018, Hardmann, 2008). In 

2018, the CSPPA study revealed that while 98% of primary school children had exposure 

to the games strand,  only 56%, 43% 41%, 25% and 20% had access to athletics, aquatics, 

dance, gymnastics and outdoor and adventure strands, respectively (Woods et al., 2018). 

Furthermore, 18% of Irish primary school children receive a maximum of only 30 

minutes of PE per week (Woods et al., 2018). These inconsistencies may limit children’s 

opportunities to practice and learn a broad range of FMS and therefore contribute to 

inadequate FMS proficiency, low levels of perceived competence and consequently, 

decreased motivation for PE (Sallis, 2000). 

Given that physical inactivity is now the fourth leading risk factor for global deaths 

(WHO, 2010), and that PE provides an opportunity for all children in primary school to 

engage in structured PA (NASPE, 2012), the quality of PE lessons is more important 

than ever before. However, PE lessons are more likely to be dropped before other more 

academic subjects like languages and mathematics (Harris, Cale and Musson, 2012; 

MacPhail and Halbert, 2005) thus highlighting a potential inferior view given to the 

subject in schools. This may be detrimental to the future health and wellbeing of children 

and may also negatively impact academic performance (NASPE 2004). Teachers are often 

regarded as role models by children (Spencer 1998) and can influence children’s 

experiences of and motivation for PE and PA (Bandura 1977; Bandura 1986; Sandholtz 

2002). These early experiences have the potential to carry through to adulthood 

(Whitehead 2013; Carslon 1995) and should therefore be considered an optimal 

opportunity to support children in developing a lifelong love for PA. 

Generalist teachers tend to report low levels of confidence for teaching PE (Fletcher and 

Mandigo 2012; Morgan and Bourke, 2008). This can be due to negative experiences 

developed from personal PE experiences as a child (Morgan and Bourke, 2008) and 
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insufficient training for PE during their initial teacher training courses (McGuinness and 

Shelly, 1995; Deenihan, 2007; Irish National Teachers’ Organisation, 2007). In Ireland, 

PE is typically taught by a generalist teacher and the amount of PE specific training 

received varies depending on what training route they opted for. The undergraduate 

Bachelor in Primary Education increased from a 3- to a 4-year programme in 2012. 

Trainee teachers on the 4-year programme complete a minimum of two core modules 

(i.e. 48 hours) for PE (Marron et al., 2018; Crawford et al., 2016). The first module focuses 

on content related to games, athletics and dance, introduces FMS and PA promotion and 

helps teachers to prepare for teaching PE on school placement. Module two builds on 

the learnings related to games, athletics and dance for more senior classes and introduces 

content related to aquatics, outdoor and adventure and gymnastics. Teachers are also 

introduced to concepts of skill acquisition, differentiation and inclusion and assessment 

in PE (Marron et al., 2018). 

Since 2013, approximately 25 teachers from each teacher training college can opt to 

specialise in PE by completing an additional 120 hours (five modules) of PE specific 

training on top of the compulsory 48 hours (two modules) that are completed by all 

teachers (Marron et al., 2018). Teachers on the PE specialism programme, further develop 

their pedagogical practices, cover each strand area in more depth, develop a deeper 

understanding of FMS and learn how to become subject leaders and advocates for PE in 

their schools. While it is promising to see these developments being made for PE specific 

training, teachers who have completed the three year bachelor of education prior to 2012, 

or a postgraduate teacher training course are likely to have received at most 30 to 50 hours 

of PE specific training (Murphy, 2012), much less than 1200 hours completed by second 

level PE teachers (Murphy, 2007). Despite the differences in the level of PE specific 

training that any teacher has completed, all are expected to teach children the entire PE 

curriculum once employed in a mainstream setting (NCCA, 1999). Consequently, there is 

large heterogeneity in relation to the quality of PE lessons experienced by Irish school 

children (Kirk et al., 2009).  

Nationally and internationally, PE curricula delivered by generalist teachers tend to be 

dominated by sports and competitive games (Alfrey et al., 2012; Woods et al., 2018; 

Griggs and Ward, 2013). The competitive nature of these activities can lead to dis-

engagement and negative emotional experiences for children who are less skilled (Coulter 

et al., 2020; Hardmann, 2008). This is especially true for females who repeatedly 



139 
 

demonstrate poorer levels of FMS proficiency (Kelly et al., 2019; Bolger et al., 2018; 

Behan et al., 2019; O’Brien et al., 2016b), are more likely to drop out of sport during 

adolescence (Woods et al., 2018; Lunn et al., 2013) and report lower levels of perceived 

ability for PE compared to males (Flintof and Scraton, 2006; Telford et al., 2016). Some 

evidence suggests that PE lessons delivered by specialist PE teachers are better structured 

and of higher quality compared to lessons by generalist teachers (Gordon and Inder 2000; 

McKenzie et al. 2001). However, others argue that generalist teachers are best positioned 

to teach PE as they have a better understanding of the individual needs of each child and 

can facilitate curriculum integration based on what is being taught in other subject areas 

(Coulter et al., 2009; Fletcher and Mandigo, 2012). These factors along with financial and 

feasibility issues means there is hesitancy to employ specialist PE teachers (Coulter, 2012) 

to take responsibility for teaching PE in the primary school setting. Instead, generalist 

teachers who wish to improve their confidence to teach PE rely on in-service training 

opportunities.  

Efforts are being made to upskill Irish teachers in PE, with particular emphasis given to 

the development of FMS throughout the different strand areas (PDST, 2017). As part of 

the National Physical Activity Plan (Healthy Ireland, 2016), the Move Well Move Often 

initiative was implemented in 2017 (PDST, 2017). The initiative includes national 

seminars, workshops, summer courses and free online resources to upskill teachers on 

how to deliver PE lessons through the lens of FMS (Scoilnet, 2019). The number of 

teachers who have availed of these opportunities and whether or not they find them 

beneficial remains unclear. However, previous research suggests that training teachers in 

FMS can significantly improve their instruction and assessment practices (Lander et al. 

2015; Breslin et al., 2012) and can also enhance their students’ physical self-perceptions 

compared to students who were taught by teachers with no FMS based teacher training 

(Breslin et al. 2012). Therefore, training teachers to teach PE through the lens of FMS 

may increase the uptake of PA and reduce the high drop-out rates that are currently 

prevalent as children get older (Woods et al. 2010; 2018; Lunn et al. 2013). 

The way in which individuals perceive and interpret different events are influenced by 

their attitudes, which will consequently affect their actions (Branch et al., 1984, p. 117). 

As such, teachers’ attitudes and perceptions of PE will influence their behaviours and 

subsequent ability to motivate and create meaningful experiences for students in PE (Beni 

et al., 2017). Students are more likely to enjoy PE (Silverman and Subramaniam, 1999) 
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and feel intrinsically motivated to participate in PE when the teacher is enthusiastic, 

confident and caring (Whittle et al., 2018; Pan, 2014; Larson, 2006). Previous research 

suggests that a child’s experience of PE can shape their attitudes towards and perceptions 

of PA and health behaviours as adults (Morgan and Bourke, 2008; Carlson, 1995) and can 

also influence their future intentions to remain physically active (MacPhail et al., 2019). It 

is therefore important that generalist teachers portray positive attitudes and behaviours 

when teaching PE.  

To the author’s knowledge, there is currently no published research about Irish primary 

school teachers attitudes towards and perceived confidence to teach PE, in addition to 

their perceptions regarding the adequacy of their pre-service training in preparing them 

to teach all strand areas of the PE curriculum. Although PE related professional 

development opportunities are being offered to teachers as part of the Healthy Ireland 

National Physical Activity Plan, it is unknown what proportion of primary school teachers 

avail of these opportunities and whether or not they are beneficial. Furthermore, there 

are conflicting opinions and reports about whether the mainstream teacher or a PE 

specialist is best positioned to teach PE (Fletcher and Mandigo, 2012), however, the 

opinions of those currently responsible for teaching PE (i.e. the mainstream teacher) have 

not yet been considered in the Irish context. Therefore, the aim of this study was to 

evaluate teachers’ perceptions, attitudes and perceived confidence to teach PE within the 

Irish primary school setting. The secondary aims were to assess differences between male 

and female teachers and between teachers who completed FMS based in-service training 

and non-FMS based in-service training.  

5.3 Methods 

5.3.1 Questionnaire selection 

Ethical approval for this study was granted by the Institute’s Research Ethics Board. An 

extensive literature search revealed no suitable questionnaire for assessing the 

perceptions, attitudes and perceived confidence to teach PE in Irish primary schools. 

However, Morgan (2003) developed and validated a questionnaire for use in an Australian 

setting. Permission was granted from the authors to utilise and adapt the survey to suit 

an Irish population. The principal investigator modified the questionnaire in line with the 

current PE curriculum in Irish primary schools and refined it using a Modified Delphi 

technique. The principal investigator was not formally trained in using the Modified 

Delphi Technique. However, relevant published literature and a supervisor with previous 
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experience in using the Delphi technique were consulted to ensure the process was 

appropriately adhered to. 

The Delphi method is an iterative process whereby feedback/opinions are gathered from 

a panel of experts through a series of structured questionnaires. The questionnaire is 

amended after each round based on the feedback and is anonymously reported back to 

the panel. This continues until consensus is reached (Hasson et al., 2000). The pre-defined 

target for reaching consensus was set as ≥ 80% agreement between the panel members 

(Green et al., 1999).  

5.3.2 Delphi process 

Seventeen experts were purposively sampled to contribute to the development of the 

questionnaire. Experts included published researchers, experienced PE teachers and PE 

teacher educators with knowledge in areas of PE teacher education, motor learning and 

development, FMS development and/or PE pedagogy. After initial contact, eight experts 

agreed to contribute, two did not respond and seven were not able to fully engage with 

the project. Therefore, eight experts were emailed a copy of the modified questionnaire 

and instructions on how to complete the Delphi procedure. Table 5.1 outlines the areas 

of expertise for each of the panel members and the response rates for both rounds. For 

each item, experts were asked to rate on two 11-point Likert scales from 0 (disagree) to 

10 (agree) whether 1) they believe the item should be included in the final tool and 2) the 

degree of agreement with the formulation of the item (Benhamou et al., 2013). Qualitative 

feedback was encouraged, especially where there was disagreement with 

wording/formulation of a question. Suggestions for new questions were also welcome. 

With the aim of gaining consensus in the next round, items were either kept, eliminated, 

modified or added based on scores and qualitative feedback from round 1. Any item with 

a median relevance score of ≤7 was eliminated after round 1. For round 2, feedback was 

provided to the experts through an anonymous summary of results, and a modified 

questionnaire which needed to be re-rated. 
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Table 5.1 Expertise and responses from the Delphi panel 
Expert  Area of expertise R1  R2  

1  Motor learning and development ✓ ✓ 

2  Motor learning and development ✓ ✓ 

3  FMS development ✓ ✓ 

4  PE Pedagogy ✓ ✓ 

5  Motor learning and development X X 

6  PE Pedagogy X X 

7  PE Pedagogy, PE curriculum development ✓ ✓ 

8  Research in students’ experiences of PE/External providers for PE ✓ X 

Note: R1: Round 1, R2: Round 2, X: No response received, ✓: Response received 

Consensus was reached after round 2 with greater than 80% agreement between panel 

members (Green et al., 1999). All panel members rated each question as 10 (agree) for 

inclusion in the final tool, while slight word changes were recommended for 10 questions. 

Following the recommendations from the Delphi process, an online survey was created 

using SurveyMonkey (SurveyMonkey Inc) and piloted on a convenience sample of 11 

primary school teachers. It took on average 30 minutes to complete the survey. Small 

modifications to the wording of some questions to ensure they were understandable in 

the Irish context were made based on feedback from the pilot study. Table 5.2 outlines 

the sections and number of items included in each version of the questionnaire. The final 

questionnaire (Appendix G) included open- and closed-ended questions. 
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Table 5.2 Number of items per section included in each phase of the questionnaire 

Original 

Section  

Final 

Section 

Topic N of 

items R1 

N of 

items R2 

Final 

questionnaire 

1 1 Informed consent 1 1 1 

2 2 Background information  10 9 10 

3 n/a Previous PE experiences 7 Removed 0 

4 3 Feelings about PE and PE teaching 1 1 1 

5 4 Perceptions of PE teaching 5 5 5 

6 5 Perceptions of PE content in pre-service and in-service teacher training 8 9 11 

7 6 Perceptions of PE teaching experiences 16 12 12 

8 7 Factors influencing the delivery of PE 1 1 1 

9 8 Final comments 1 1 1 

  Total number of items 50 39 42 

Note: R1: Round 1, R2: Round 2, n/a: not applicable (items deleted) 
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5.3.3 Questionnaire content, questions and administration 

The questionnaire was created on Survey Monkey and the link emailed to all teachers for 

completion. Hardcopies were posted to teachers if requested and manually inputted by 

the principal investigator into Survey Monkey prior to downloading the data. Only five 

teachers completed hardcopies of the questionnaire.  

Section 1 of the questionnaire provided participants with study information and requested 

informed consent in order to continue. Section 2 collected background information from 

the teachers and included 10 main questions regarding teacher gender, age, years of 

teaching experience, what class group they teach, the number of children in their 

classroom, school characteristics such as location, facilities, ethos and disadvantaged 

status, people responsible for teaching PE to their class, whether or not external providers 

teach PE, the number of external providers and the level of education completed by the 

teachers (Table 5.3). Following Round 1 of the Delphi process, only one question was 

deleted from the background information section. The question included 7 items from 

which teachers could tick as many that they felt applied to them. However, the statements 

were regarded as being more relevant to explaining their feelings around teaching PE and 

were consequently added as statements in question 12 of the questionnaire.    

Table 5.3 Questions on background information 

Section 2: Background information 

Question  Questions type 

2: Gender Tick one option 

3: Age Tick one option 

4: Years of teaching experience 
a. Overall  
b. In current school 

Open text boxes 

5: What class group(s) are you currently 
teaching?  

Open text box 

6: How many children are in your classroom? 
a. Males  
b. Females  

Open text boxes 

7: Please answer the following in relation to your 
school 

a. Location 
b. School ethos 
c. Number of mainstream teachers 
d. Are your PE facilities adequate? 
e. PE facilities 
f. DEIS status 

Drop down menus for items a, 
b, c and e. Teachers were asked 
to select one option for each. 
 
Part d: Open text box 

8: Please describe your current school PE 
context by indicating who is responsible for 
teaching PE to your current class. 

Likert scale question: 
1: Never 
2: Now & Then 
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Teachers asked to give an answer to 5 separate 
options.  

3: Sometimes 
4: Quite Often 
5: Often 
6: Always 
 
Open text box provided to 
allow teachers to offer further 
information about each option. 

9: Number of external providers that teach class 
in a typical school year 

Enter numeric value 

10: Information about external providers 
a. Activities taught 
b. Qualification if known 
c. Number of weeks spent teaching the class 

Open text boxes 

11: What level of education have you completed 
 
11 options provided  
 

Tick all that apply  
 
Open comment field also to 
allow more information to be 
provided. 

 

Section 3 of the questionnaire focused on teacher’s feelings towards teaching PE and 

included a 6-point Likert scale question asking teachers to indicate to what extent they 

agreed or disagreed with 8 different statements (Table 5.4). In the original version of the 

questionnaire, section 3 included 7 questions related to teacher’s previous PE experiences. 

However, due to concerns about the length of the questionnaire, these questions were 

deleted after Round 1 of the Delphi process. Although a potentially important construct 

in shaping teacher’s current perceptions and attitudes towards teaching PE, the questions 

were deemed less relevant to the overall aims of the study. Furthermore, the statement 

included in question 12, ‘I tend to revert back to my own experiences of PE as a child to 

guide my current approach to teaching’, provided some insight into the potential 

influence of past PE experiences on teacher’s current practices.  

Table 5.4 Questions on feelings towards teaching PE 

Section 3: Feelings about teaching PE 

Question Questions type 

12: As a teacher, please indicate the degree to 
which you AGREE or DISAGREE with the 
following statements concerning your feelings 
about PE 
 
8 statements related to feelings around teaching PE 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 
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Section 4 of the questionnaire included 5 items to determine teachers’ perceptions of PE 

teaching. Questions related to confidence to teach each strand area, competence to 

execute various tasks associated with teaching PE (e.g. lesson planning, class 

management) and whether they felt a PE specialist should teach PE, were asked in this 

section (Table 5.5). 

Table 5.5 Questions on teacher’s perceptions around teaching PE 

Section 4: Perceptions about teaching PE 

Question Questions type 

13: I feel confident teaching: 
 
Teachers asked to provide an answer for each 
of the 6 strand areas. 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 
 

14: For each aspect of teaching listed in 
the table below, indicate how you perceive 
your level of competence in relation to PE:  
 
9 statements related to teaching PE 

Likert scale question 
1: Very incompetent 
2: Incompetent 
3: Slightly incompetent 
4: Slightly competent 
5: Competent 
6: Very competent 

15: Would you prefer a PE specialist to 
teach your class? 
 
5 options provided  

Tick one option. In addition, teachers 
could provide further details in an 
open text box.  

16: Please outline any other subjects you 
would like a specialist to teach. 

Open text box 

17: To what extent do you agree or 
disagree with the following statements. 
 
5 statements related to potential important 
considerations when teaching PE 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 
 

 

Section 5 included 11 questions concerning teacher’s perceptions of their pre-service and 

in-service teacher training (Table 5.6). The original questionnaire included 8 questions. 

However, after Round 1 it was suggested to add the questions ‘Do you use the physical 

literacy (Move Well, Move Often) resources on the PDST.ie website?’. Following Round 
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2 of the Delphi process, the question ‘What is your understanding of fundamental 

movement skills?’ was added to determine if teachers understood what FMS are. A final 

question was added following the pilot questionnaire as it became clear that some teachers 

were not responsible for teaching PE in the previous schoolyear and were therefore 

unable to accurately answer the remaining questions. This question asked teachers if they 

had input into the delivery of PE in the past year. Those who did not have any input into 

teaching PE finished the questionnaire at this point.  

Table 5.6 Questions on teacher’s perceptions of their pre-service and in-service teacher 
training 

Section 5: Perceptions of PE content within your pre-service and in-service 
teacher training 

Question Question type 

18: Please rate the quality of your pre-
service teacher education as it relates to 
the following PE content areas 
 
6 strand areas outlined 

Likert scale question 
1: Very poor 
2: Poor 
3: Fair 
4: Average 
5: Good 
6: Excellent 

19: "My pre-service teacher education 
prepared me to teach PE effectively" 
 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 

20: Have you undertaken any in-service 
upskilling/ teacher education courses or 
workshops for PE? 
 

Tick one option 
1: Yes 
2: No 

21: If you answered yes to Q20 please 
specify the course(s) undertaken and 
duration of each. 

Open text boxes 

22: "In general, the in-service upskilling/ 
teacher education courses or workshops 
for PE, improved my ability to teach PE" 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 
7: N/A 

23: In response to Q22, please comment 
on how and why the course did/did not 
improve your ability to teach PE 

Open text box 

24: What is your understanding of 
fundamental movement skills? 

Open text box 
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25: Did any in-service teacher education 
courses/workshops focus primarily on 
fundamental movement skills (e.g. basic 
skills like running, skipping, catching, 
throwing, striking, balancing etc.)? 

Tick one option 
1: Yes 
2: No 
3: N/A 

26: If you answered yes to Q25, please 
state the name of the course and if it was 
effective/ineffective 

Open text box 

27: Do you use the physical literacy (Move 
Well, Move Often) resources on the 
PDST.ie website? 

Likert scale question 
1: Never 
2: Now & then 
3: Sometimes 
4: Quite often 
5: Often 
6: Always 
 

28: If you have had no input to the 
delivery of PE for your class in the past 
year, please tick the 'no input' box, 
otherwise, click 'continue'. 

Tick one option 
1: No input 
2: Continue 

 

Section 6 of the questionnaire asked about teachers experiences of teaching PE (Table 

5.7). The final version included 12 questions related to the type of activities taught in PE, 

level of commitment to teaching PE, differentiation in PE, in addition to planning, 

assessment, reporting and evaluation in PE. Following round 1 of the Delphi process, 4 

questions were deleted from this section. Three were deleted due to some overlap and 

repetition from other questions. One question, which asked teachers about their 

understanding of theoretical models related to teaching PE was deleted as the experts felt 

it would not be readily understood by most generalist teachers, and that it was beyond 

the scope of this study.  

Table 5.7 Questions on teacher’s perceptions of their PE teaching experiences 

Section 6: Perceptions of your PE teaching experiences 

Question Question type 

29: When you have taught PE lessons (in 
the last 12 months or so), please indicate 
how often your class participated in the 
following activities 
 
6 strand areas outlined 

Likert scale question 
1: Never 
2: Now & then 
3: Sometimes 
4: Quite often 
5: Often 
6: Always 
 

30: How do you currently rate your level of 
commitment to teaching PE? 

Likert scale question 
1: Very low 
2: Low 
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3: Somewhat low 
4: Somewhat high 
5: High 
6: Very high 

31: List 3 specific activities you seem to 
spend most time teaching during PE 
lessons 

Open text box 

32. How successful do you feel your PE 
programmes have been in achieving 
student learning outcomes for the 
following PE strands (think about PE 
lessons taught in the last 12 months)? 
 
6 strand areas outlined 

1: Very unsuccessful 
2: Unsuccessful 
3: Somewhat unsuccessful 
4: Somewhat successful 
5: Successful 
6: Very successful 

33: On average, how many minutes per 
week do you teach PE? (if below 60 
minutes, give a reason why) 

Open text box 

34: During your PE lessons, how would 
you most accurately describe the 
following statements? 
 
8 statements related to teaching PE 

Likert scale question 
1: Never 
2: Now & then 
3: Sometimes 
4: Quite often 
5: Often 
6: Always 

35: To what extent do you agree/disagree 
with the following statements? 
 
6 statements related to confidence to 
differentiate PE lessons for children 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 

36: To what extent do you reinforce the 
seven key considerations when planning a 
programme of PE 
 
7 statements related to the key considerations 
outlined in the primary PE curriculum 

Likert scale question 
1: Never 
2: Now & then 
3: Sometimes 
4: Quite often 
5: Often 
6: Always 

37: Please indicate the degree to which 
you agree or disagree with the following 
statements with reference to planning 
your PE programme: 
 
6 statements related to planning PE 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 

38: Please indicate the degree to which 
you agree or disagree with the following 
statements with reference to assessment 
(i.e. monitoring the effectiveness of the 
PE lessons in achieving student learning 
outcomes) in your pe programme: 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
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9 statements related to assessment in PE 6: Strongly agree 

39: Please indicate the degree to which 
you agree or disagree with the following 
statements with reference to reporting in 
your PE programme: 
 
2 statements related to reporting in PE 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 

40: Please indicate the degree to which 
you agree or disagree with the following 
statements with reference to evaluation in 
your PE programme (i.e. judging the 
effectiveness of your overall PE 
programme): 
 
3 statements related to evaluation in PE 

Likert scale question 
1: Strongly disagree 
2: Disagree 
3: Disagree slightly 
4: Agree slightly 
5: Agree 
6: Strongly agree 

 

Section 7 outlined 18 factors that may act as barriers to the delivery of PE in schools 

(Table 5.8). Teachers were asked to rate from 1 (no barrier) to 6 (major barrier), the extent 

to which they felt each option prevented adequate delivery of their PE programmes. 

Options related to personal (e.g. low levels of personal interest in PE), administrative (e.g. 

lack of departmental assistance, i.e. in-service training opportunities), financial (e.g. lack 

of money budgeted to programmes) and environmental factors (e.g. inadequate facilities) 

were included.  

Table 5.8 Questions on potential factors that influence the delivery of PE 

Section 7: Factors influencing the delivery of PE 

Question Questions type 

41: Please indicate the degree to which the 
following act as barriers to the delivery of your 
class PE programmes: 
 
18 options outlined 

Likert scale question 
Teachers asked to rate each 
option from 1 (no barrier) to 6 
(major barrier). An option for 
‘not applicable’ was also 
provided.  

 

The final section included one open-ended question to encourage teachers to offer any 

final comments regarding their experiences in PE as a teacher.  

5.3.4 Sampling strategy and data collection  

Similar to the Growing up in Ireland study (ESRI, 2010) and the New Zealand Council 

for Educational Research (NZCER), a two-stage sampling design was adopted where 

schools were the primary sampling unit and teachers in the schools the secondary 
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sampling unit. A list of all mainstream primary schools was retrieved from the 

Department of Education and Skills for the 2017/2018 schoolyear which included 3111 

primary schools. At the time of recruitment, two schools had amalgamated with another 

two schools, leaving a total of 3109 primary schools. A sample size was calculated for 

schools and teachers, where the population of schools was N=3109 and teachers 

N=22,430. With an estimated margin of error of 5% and confidence interval of 95% the 

required sample size was 370 schools or 383 teachers (Krejcie and Morgan, 1970). Survey 

response rates are typically low, however, response rates less than 85% may provide 

results that are non-representative of the target population. With a target response rate of 

85%, a minimum of 436 schools were included in the first target sample of schools. Only 

mainstream schools in the Republic of Ireland were included in the target population. 

Special schools and private schools were excluded. Mainstream class teachers with a 

minimum of 1-year of PE teaching experience in Ireland were included. Learning support 

teachers and administrative principals were excluded.  

5.3.5 Stratified sampling procedure 

Schools were divided by region and disadvantaged (DEIS) status. DEIS (Delivering 

Equality of Opportunity in Schools) was introduced by the Department of Education and 

Skills in 2005 to address the educational needs of children from disadvantaged 

communities. Schools under the DEIS scheme receive additional supports including extra 

staffing, funding and access to literacy and numeracy programmes. Criteria for inclusion 

in the scheme include, level of unemployment, public housing and eligibility for the free 

book grant scheme (McCoy, Quail and Smyth, 2012). With 8 regions (Border, Dublin, 

Mideast, Midwest, Southwest, Midlands, West and Southeast) and 4 levels of 

disadvantaged status (DEIS urban band-1, DEIS urban band-2, DEIS rural, Non-DEIS), 

the sample frame was divided into 32 mutually exclusive groups/strata from which an 

independent sample was drawn e.g. group 1 included schools in the border region with 

DEIS urban band 1 status, group 2 included schools in the border region with DEIS 

urban band 2 status etc. A school residing in a settlement area with a population of over 

1500 was classified as urban (Central Statistics Office, 2012). The proportion of schools 

required by region and disadvantaged status was calculated (Appendix H) and is 

summarised in Table 5.9. Schools were randomly selected from each stratum using the 

random number generator in excel.  
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Table 5.9 Proportion of schools recruited by region and disadvantaged status. Data 
presented as n (%) 

Region  n (%) a DEIS-UB1  DEIS-UB2 DEIS-R Non-DEIS Total b 

Border  484 (16) 3 (3.5) 2 (3) 20 (28) 46 (65) 71  

Dublin  445 (14) 20 (31) 4 (6) 0 (0) 39 (63) 63  

Mideast  294 (9.5) 1 (1) 2 (3.5) 2 (2.5) 39 (93) 44 

Midwest  400 (13) 3 (5) 2 (2) 3 (5.5) 50 (87.5) 58 

West  481 (15.5) 2 (2) 2 (2) 18 (26) 48 (78) 70 

Midlands  241 (8) 2 (6) 2 (4) 3 (8) 29 (82) 36 

Southwest  474 (15) 3 (4.5) 2 (3) 5 (7) 57 (85.5) 67 

Southeast  290 (9) 2 (3) 2 (5) 3 (7) 34 (84) 41 

Total  3109 (100) 36 (8) 18 (4) 54 (12) 342 (76) 450  

Note: a: Total in overall population, b: Total number of schools recruited, UB1: Urban 
band 1, UB2: Urban band 2, R: Rural 

 

5.3.6 Contacting schools 

An invitation email (Appendix I) was initially sent to 450 school email addresses provided 

by the Department of Education and Skills seeking the permission of the principal to 

distribute the questionnaire to the teachers in the school. Schools willing to participate, 

were sent the link to the survey in a follow-up email (n=440) (Appendix J). Due to privacy 

laws, the direct email addresses for individual teachers were not obtained, and therefore 

it was not possible to determine the number of teachers per school who completed the 

questionnaire.  

Although approximately 3267 mainstream teachers should have received the study 

information, the exact number could not be determined as recipients may have 

disregarded or deleted the email without circulating it to all teachers in the school. Budget 

and time constraints limited options such as travelling to each school and offering 

incentives to complete the survey. Three reminder emails were sent to the schools to 

encourage administrators/principals to remind any teachers who had not yet completed 

the questionnaire to consider doing so, and to thank those that had already completed it. 

However, following low response rates after 4 weeks, a decision was made to invite all 

schools to participate. A link to the survey was emailed to all mainstream primary schools 
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in Ireland and shared on social media platforms Twitter, Facebook and LinkedIn. Post-

stratification was conducted to ensure the sample was representative of the Irish primary 

school population. Teachers were asked about background characteristics of their 

schools, including the region where their school resides and the DEIS status. The 

proportions from the completed questionnaires as outlined in Table 5.10 were compared 

to the pre-calculated targets outlined in Table 5.9.  

5.3.7 Data analysis 

Data was downloaded to and screened using Microsoft Excel and then analysed using 

SPSS version 24. Statistical significance was set at p<0.05. Teachers were required to 

complete all questions in a section before they could move to the next section. 

Furthermore, to ensure consistency in numbers when looking at differences between 

FMS trained and non-FMS trained teachers, only teachers who completed the full 

questionnaire were to be included in the final analysis. However, the final section only 

included one question (Question 41). Thus, to maximise the number of participants for 

analysis, data from teachers who completed all questions up to Question 40 were included 

for analysis.  

Descriptive statistics (means, standard deviation, frequencies and percentages) were used 

to summarise demographic information, independent variables and the proportion of 

responses to Likert scale questions. Dichotomous variables were created for responses to 

feelings about PE (1=Disagree, 2=Agree) and confidence to teach PE (1=Not confident, 

2=Confident). Chi squared tests were run to identify differences in outcome variables by 

gender and status of FMS in-service training.  

A dichotomous variable was also created for the frequency of using the online Move Well 

Move Often physical literacy resources (1=Never/Now&Then/Sometimes, 

2=Often/Quite Often/Always). Chi squared analysis were run to determine if teachers 

who used the resources more frequently had better attitudes towards teaching PE and if 

they felt more confident in their ability to teach each strand area of the PE curriculum. 

Phi (φ) values of 0.1, 0.3 and 0.5 represent small, medium and large effect sizes, 

respectively (Cohen, 1988). Chi square tests assume that 80% of cells have expected 

counts of 5 or more, thus where this assumption was violated, significance values for 

Fishers Exact Test were reported.  
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Independent samples t-tests were used to identify if approaches to teaching PE and 

perceived barriers to the delivery of PE were significantly different for male and female 

teachers and for teachers with or without FMS based in-service training. Cohen’s d values 

of 0.2, 0.5 and 0.8 represented small, medium and large effect sizes respectively (Cohen, 

1988).  

5.4 Results 

5.4.1 Background information 

Background information was completed by 629 teachers, however, only 406 (65%) 

completed all sections of the questionnaire up to question 40 and 397 (63%) teachers 

completed question 41. Demographic information for the 406 teachers is presented in 

Table 5.10. Teachers taught on average 66 minutes of PE per week. Male teachers spent 

on average 7 minutes more time teaching PE than female teachers (71.3±19.0 vs 

64.7±21.2, p=0.01, d=0.3). 

Table 5.10 Demographic information for teachers with full questionnaire data (n=406) 
Variable 

 
N % 

Sex Male 86 21.2 

 Female 320 78.8 

Age (yrs.) 21-25 19 4.7 

 26-30 58 14.3 

 31-35 68 16.7 

 36-40 71 17.5 

 41-45 58 14.3 

 46-50 46 11.3 

 51+ 86 21.2 

Teaching experience  
(yrs.) 

Overall 17.3±10.6 R: 1-42 

In current school 11.8±9.0 R: 0.5-39 

Weekly PE (minutes) 
30 minutes or less 
31-60 minutes 
More than 60 minutes 

 66.1±20.9 
19 
265 
122 

R: 20-180 
4.7 
65.3 
30.0 

Children in class (n) Total 24.2±5.9 R: 6-38 

School details 
Location 

Rural 189 46.6 

Small town 69 17.0 

 Large town 77 19.0 

 City 71 17.5 

Region Border 57 14.0 

 Dublin 69 17.0 

 Mideast 40 9.9 

 Midwest 60 14.8 

 Southwest 38 9.4 

 Midlands 46 11.3 
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 West 53 13.1 

 Southeast 43 10.6 

Teachers in the school  
(n) 

1 1 0.2 

2 44 10.8 

3 34 8.4 

4 43 10.6 

5 20 4.9 

6 19 4.7 

7 24 5.9 

 8 33 8.1 

 9 12 3.0 

 10+ 176 43.3 

Disadvantaged Status DEIS Urban band 1 28 6.9 

 DEIS Urban band 2 14 3.4 

 Rural DEIS 40 9.9 

 Non-DEIS  324 79.8 

Qualification BEd Primary Teaching (3-yrs) 199 49.0 

 BEd Primary Teaching (4-yrs) 34 8.4 

 PG Dip in Primary Education 126 31.0 

 PG Master’s in Education Primary 23 5.7 

 Cert in Primary PE 4 1.0 

 Dip in Primary PE 4 1.0 

 Master’s in Education 57 14.0 

 PhD  3 0.7 

 Training outside Ireland  10 2.5 

 Other  29 7.1 

Note: R: Range, yrs.: Years, BEd: Bachelor of Education, PG: Postgraduate, Cert: 
Certificate, Dip: Diploma, PE: Physical Education 

 

 

5.4.2 Feelings about teaching PE 

Table 5.11 displays the proportion of teachers who agree or disagree with a number of 

statements related to teaching PE. Teachers had mostly positive feelings towards teaching 

PE as 89% enjoy teaching PE and 98.5% perceive it to be an important subject within 

the primary school curriculum. However, significant differences were observed between 

male and female teachers and between teachers who completed FMS based in-service 

training compared to teachers with non-FMS based in-service training. Compared to 

female teachers, a significantly higher proportion of male teachers would like to teach PE 

every day (P<0.001, φ=-0.2), enjoyed teaching PE (P<0.001, φ=-0.2), were enthusiastic 

about teaching PE (p=0.002, φ=-0.2) and felt confident to teach PE (P<0.001, φ=-0.2). 

However, male teachers were also more likely to agree that their PE teaching expertise 
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comes from their personal interest in sport and exercise (p<0.001, φ=-0.2). Additionally, 

compared to teachers with non-FMS based in-service training, a significantly higher 

proportion of teachers with FMS based in-service training would like to teach PE every 

day (P=0.001, φ=-0.2), enjoyed teaching PE (P=0.002, φ=-0.2), were enthusiastic about 

teaching PE (p=0.006, φ=-0.2) and felt confident to teach PE (P=0.007, φ=-0.2). 
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Table 5.11 Teacher’s (n=406) attitudes towards teaching PE, overall perspectives (total), differences between male (n=86) and female (n=320) 
teachers and differences between FMS (n=163) and non-FMS (n=102) trained teachers 

Survey statement   M±SD Agree (%) Disagree (%) P ꭕ2 (φ) 95% CI 

I would like to 
teach PE everyday 
  
  

Total 3.6±1.5 58.4 41.6 
  

0.54, 0.63 

Male  4.5±1.3 80.2 19.8 
<0.001  

20.3 
(-0.2) 

0.72, 0.89 

Female  3.4±1.5 52.5 47.5 0.47, 0.58 

FMS-Yes 4.1±1.4 73.6 26.4 
0.001  

10.8 
(-0.2) 

0.67, 0.80 

FMS-No  3.5±1.5 53.9 46.1 0.44, 0.64 

I enjoy teaching PE 
  
  

Total 4.8±1.1 89.2 10.8 
  

0.86, 0.92 

Male  5.4±0.6 100.0 0.0 
<0.001  

11.9 
(-0.2) 

1.00, 1.00 

Female  4.6±1.2 86.3 13.8 0.82, 0.90 

FMS-Yes 5.1±0.9 96.9 3.1 
0.002 

9.3 
(-0.2) 

0.94, 0.99 

FMS-No  4.7±1.2 87.3 12.7 0.80, 0.94 

I am generally enthusiastic  
about teaching PE 
  
  

Total 4.8±1.1 88.9 11.1 
  

0.86, 0.92 

Male  5.5±07 98.8 1.2 
0.002  

9.6 
(-0.2) 

0.96, 1.00 

Female  4.6±1.1 86.3 13.8 0.82, 0.90 

FMS-Yes 5.1±0.9 95.7 4.3 
0.006 

7.6 0.93, 0.99 

FMS-No  4.7±1.1 86.3 13.7 (-0.2) 0.80, 0.93 

PE is an important component  
of the curriculum 
 
  

Total 5.6±0.7 98.5 1.5 
  

0.97, 0.99 

Male  5.7±0.8 97.7 2.3 
0.61  

0.5 
0.04 

0.94, 1.00 

Female  5.6±0.7 98.8 1.3 0.97, 1.00 

FMS-Yes 5.7±0.6 99.4 0.6 
0.16 

n/a 
(-0.1)  

0.98, 1.00 

FMS-No  5.6±0.8 97.1 2.9 0.94, 1.00 

I am very confident in  
my ability to teach PE 

Total 4.4±1.3 79.3 20.7 
  

0.75, 0.83 

Male  5.1±1.0 94.2 5.8 
<0.001  

13.6 
(-0.2) 

0.89, 0.99 

Female  4.3±1.2 75.3 24.7 0.71, 0.80 

FMS-Yes 4.8±1.1 89.6 10.4 
0.007 

7.2 
(-0.2) 

0.85, 0.94 

FMS-No  4.4±1.2 77.5 22.5 0.69, 0.86 
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I have limited knowledge  
for teaching PE 
  
  

Total 2.6±1.4 30.3 69.7 0.26, 0.35 

Male  1.9±1.1 12.8 87.2 
<0.001  

14.8 
(0.2) 

0.06, 0.20 

Female  2.8±1.4 35 65 0.30, 0.40 

FMS-Yes 2.2±1.3 20.2 79.8 
0.06 

3.5 
(0.1) 

0.14, 0.26 

FMS-No  2.7±1.4 30.4 69.6 0.21, 0.39 

My PE teaching expertise comes  
from my personal interest in sport  
and exercise 

Total 4.3±1.4 72.7 27.3 
  

0.68, 0.77 

Male  5.1±1.0 93.0 7.0 
<0.001  

21.4 
(-0.2) 

0.88, 0.98 

Female  4.1±1.4 67.2 32.8 0.62, 0.72 

FMS-Yes 4.5±1.4 77.9 22.1 
0.09 

2.8 
(0.1) 

0.72, 0.84 

FMS-No  4.1±1.5 68.6 31.4 0.60, 0.78 

I tend to revert back to my  
experiences of PE as a child  
to guide my current teaching 

Total 2.4±1.3 20.9 79.1 
  

0.17, 0.25 

Male  2.5±1.4 29.1 70.9 
0.04  

3.8 
(-0.1) 

0.19, 0.39 

Female  2.4±1.3 18.8 81.3 0.14, 0.23 

FMS-Yes 2.2±1.3 19.0 81.0 
0.63 

0.0 
(-0.1) 

0.13, 0.25 

FMS-No  2.3±1.3 16.7 83.3 0.09, 0.24 

Note: M: Mean (Statements ranked on a 6-point Likert scale with 1 = Strongly disagree and 6 = Strongly agree), ꭕ2: chi square, φ: phi, 95% CI: 
95% Confidence interval for the proportion who agree with each statement, FMS-Yes: Completed in-service training with FMS focus, FMS-
No: Completed in-service training with no FMS focus, n/a: Not applicable as more than 80% of cells had expected counts <5 meaning Fishers 
Exact Test had to be used instead
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Teachers felt most confident to teach the games strand of the PE curriculum and least 

confident to teach aquatics (Table 5.12). Male teachers felt more confident than female 

teachers to teach games (p=0.03, φ=0.1) while female teachers felt more confident than 

male teachers to teach dance (p<0.001, φ=0.2). There was no significant difference in 

confidence to teach PE between teachers with FMS in-service training and teachers 

without FMS in-service training. Additionally, male teachers spent more time teaching 

games compared to females (5.0±0.8 v 4.8±0.8: p=0.02, d=0.3, 95% CI: 0.03, 0.41) 

whereas females spent more time teaching dance compared to males (3.6±1.3 v 3.0±1.6, 

p=0.001, d=0.4, 95% CI: -1.0, -0.3).  

Table 5.12 Confidence to teach PE 

Note: n: Refers to the number of teachers who have some responsibility for teaching the 
strand area as some teachers report having no responsibility for teaching certain strands. 
M: Mean (ranked on a 6-point Likert scale with 1 = Strongly disagree and 6 = Strongly 
agree), OA: Outdoor and adventure, Not confident: (strongly disagree, disagree, disagree 

slightly), Confident: (slightly agree, agree, agree strongly), ꭕ2: Chi square, φ: Phi, 95% CI: 
95% Confidence interval for the proportion who felt confident to teach each strand area, 
bold text indicates statistical significance 
 

 

I feel confident  
teaching: 

M±SD Confident  
(%) 

Not  
Confident (%) 

P ꭕ2  
(φ) 

95% CI 

Games (n=405) 5.1±1.1 92.8 7.2 
  

0.90, 0.95 

Male (86) 5.6±0.6 98.8 1.2 
0.03 

4.8  0.96, 1.00 

Female (319) 4.9±1.1 91.2 8.8 (0.1) 0.88, 0.94 

Athletics (n=405) 4.8±1.2 88.9 11.1 
  

0.86, 0.92 

Male (86) 5.1±1.1 95.3 4.7 
0.05 

3.7  0.91, 0.99 

Female (319) 4.7±1.2 87.2 12.8 (0.1) 0.83, 0.91 

OA (n=405) 4.1±1.3 71.2 28.6 
  

0.67, 0.76 

Male (86) 4.3±1.4  75.3 24.7 
0.44 

0.8  0.67, 0.84 

Female (319) 4.0±1.3 70.3 29.7 (0.04) 0.65, 0.75 

Gymnastics (n=404) 3.2±1.6 45.8 54.2 
  

0.41, 0.51 

Male (85) 3.5±1.6 54.1 45.9 
0.11 

2.6  0.43, 0.65 

Female (319) 3.1±1.6 43.6 56.4 (0.1) 0.38, 0.49 

Aquatics (n=366) 2.3±1.7 29.2 70.8 
  

0.24, 0.34 

Male (79) 2.6±1.8 36.7 63.3 
0.13 

2.3  0.26, 0.47 

Female (287) 2.2±1.7 27.2 72.8 (0.1) 0.22, 0.32 

Dance (n=403) 3.8±1.5 66.0 34.0 
  

0.61, 0.71 

Male (85) 3.1±1.6 48.2 51.8 
<0.001 

14.2  0.37, 0.59 

Female (318) 4.0±1.4 70.8 29.2 (0.2) 0.66, 0.76 
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5.4.3 Perceptions of who should teach PE 

Of the current sample, 93% of teachers said they themselves were responsible for 

teaching PE to their class (quite often, often or always). However, only 4% of teachers 

felt happy to cover all aspects of the PE curriculum without any external assistance. 

Seventy six percent of teachers would welcome assistance from a PE specialist either full-

time, part-time or occasionally and 24% said the teacher should cover PE but would 

welcome assistance from external providers for extra-curricular activities outside of PE 

time (Table 5.13). Teachers would mostly welcome assistance in gymnastics, aquatics and 

dance (Figure 5.1). 

 

Table 5.13 Percentage of teachers (n=406) who feel PE should be taught by a specialist 
teacher and differences between male (n=86) and female (n=320) teachers  

Should PE be taught by a specialist teacher? % P ꭕ2 (φ) 95% CI 

Yes- full-time basis 

Total 

 

16.7 

  
 

0.13, 0.20 

Male 7.0 
0.01 6.6 (-0.1) 

0.02, 0.12 

Female 19.4 0.15, 0.24 

Yes-Part-time basis 

Total 

 

29.8 

  
 

0.25, 0.34 

Male 20.9 
0.06 3.6 (-0.1) 

0.12, 0.29 

Female 32.2 0.27, 0.37 

Yes-Occasional consultative basis 

Total 

 

29.3 

  
 

0.25, 0.34 

Male 33.7 
0.38 0.7 (0.1) 

0.24, 0.44 

Female 28.1 0.23, 0.33 

No-I am happy to cover the full PE curriculum 

Total 

 

4.2 

  
 

0.02, 0.06 

Male 9.3 
0.02 5.6 (0.1) 

0.03, 0.15 

Female 2.8 0.01, 0.05 

No-but welcome EP’s for extracurricular activities 

Total 

 

24.1 

  
 

0.20, 0.28 

Male 34.9 
0.01 6.2 (0.1) 

0.25, 0.45 

Female 21.3 0.17, 0.26 

Note: p values represent differences between male and female teachers, EP’s: External 

providers, ꭕ2: Chi square, φ: Phi, 95% CI: 95% Confidence interval, bold text indicates 
statistical significance  
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Figure 5.1 Teachers responses to what strand areas they would like assistance with from 
a part-time specialist  
Note: Data presented as percentages based on the number of teachers who selected “yes-
part time basis” in Table 5.13 (n=121) 

 

5.4.4 Perceptions of pre-service and in-service teacher training 

Only 20% of teachers agreed or strongly agreed that their pre-service teacher education 

prepared them to teach PE effectively. Forty-three percent rated their pre-service teacher 

education as good or excellent for games but only 10% rated it good or excellent for the 

aquatics strand. Differences between male and female teachers were not significant 

(p>0.05).  

Overall, 65% of teachers reported completing at least one form of in-service training for 

PE. This included 71% of males in the sample and 64% of females. Of the teachers who 

completed in-service upskilling for PE, 96% at least slightly agreed that the course 

improved their ability to teach PE, however only 5% felt happy to cover all aspects of the 

PE curriculum without any external assistance. Positive aspects of in-service training 

included exposure to new content and ideas that enhance teaching confidence, practical 

experience and access to good quality resources (Figure 5.2). 
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Figure 5.2 Positive aspects of in-service teacher training for PE 
 

Of those that completed in-service training, 61.5% completed at least one course where 

FMS was a focus. Approximately 25% completed at least one of the Move Well Move 

Often courses provided by the Professional Development Service for Teachers (PDST) 

(PDST, 2017). Eighty-three percent of teachers who completed FMS based in-service 

training agreed or strongly agreed that it improved their ability to teach PE compared to 

70% of teachers who completed in-service training without an FMS focus (p=0.01, 

ꭕ2=6.3, φ=0.2). Forty-one percent of teachers that completed FMS based in-service 

training used the physical literacy resources on the PDST website quite often, often or 

always, compared to only 19% of teachers who completed non-FMS based in-service 

training (p<0.001, ꭕ2=33.3, φ=0.3).  

Overall, 26% of teachers used the online Move Well Move Often physical literacy 

resources quite often, often or always, 43% never used them and 31% used them only 

now and then or sometimes. Compared to teachers who used the resources never, now 

and then or sometimes, teachers who used them quite often, often or always felt more 

confident in their ability to teach PE (91% vs 75%, p=0.001, ꭕ2=11.4, φ=0.2), were more 

likely to want to teach PE everyday (70% vs 54%, p=0.004 ꭕ2=8.2, φ=0.1), were more 
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likely to enjoy teaching PE (95% vs 87%, p=0.02, ꭕ2=5.7, φ=0.1) and were more likely to 

feel enthusiastic about teaching PE (96% vs 86%, p=0.005, ꭕ2=7.9, φ=0.1).  

Additionally, compared to teachers who used the resources never, now and then or 

sometimes, teachers who used the resources quite often, often or always were more likely 

to feel confident in their ability to teach five of the six strand areas including games (99% 

vs 91%, p=0.004, ꭕ2=8.5, φ=0.1), athletics (94% vs 87%, p=0.03, ꭕ2=4.5, φ=0.1), 

gymnastics (60% vs 41%, p=0.001, ꭕ2=11.5, φ=0.2), aquatics (38% vs 26%, p=0.02, 

ꭕ2=5.0, φ=0.1) and dance (75% vs 63%, p=0.02, ꭕ2=5.4, φ=0.1). The difference for the 

outdoor and adventure strand did not reach significance but was also higher for teachers 

who used the Move Well Move Often resources more frequently (78% vs 69%, p=0.057, 

ꭕ2=3.6, φ=0.1).  

5.4.5 Approaches to teaching PE 

Table 5.14 describes how often teachers use various approaches to teach their PE lessons. 

Compared to non-FMS trained teachers, FMS trained teachers were more likely to make 

FMS an important focus of their lessons (p<0.001, d=0.4) and were more likely to feel 

that all students in their class experience a sense of achievement from their PE lessons 

(p=0.01, d=0.3). Male and female teachers had mostly similar approaches to how they 

structured PE, however, males were more likely than females to focus on competition 

and winning (p=0.03, d=0.2).  
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Table 5.14 Approaches adopted by teachers (n=406) when teaching PE, differences between male (n=86) and female (n=320) teachers and differences 
between FMS trained (n=163) and non-FMS trained (n=102) teachers. Data presented as frequencies (%) 

Statement N 
(%) 

N&T 
(%) 

S 
(%) 

QO 
(%) 

O 
(%) 

A 
(%) 

M±SD P 95% CI Cohens d 

I focus mostly on competition and winning 36.9 39.4 19.5 13.2 1.0 0 1.9±0.9 
  

 

Male  
      

2.1±0.9 
  

 

Female  
      

1.9±0.9 0.03 0.0, 0.4 0.2 

FMS trained  
      

1.9±0.9 
  

 

Non-FMS trained  
      

1.9±0.9 0.74 -0.2, 0.2 0.0 

I use skill practices to teach FMS 1.0 1.7 39.6 29.8 36.5 21.4 4.6±1.0 
  

 

Male  
      

4.7±0.8 
  

 

Female 
      

4.6±1.1 0.45 -0.1, 0.3 0.1 

FMS trained 
      

4.8±0.9 
  

 

Non-FMS trained 
      

4.6±0.9 0.24 -0.1, 0.5 0.2 

I use small sided games to teach FMS 0.5 6.4 14.3 32.0 32.5 14.3 4.3±1.1 
  

 

Male  
      

4.5±1.1 
  

 

Female 
      

4.3±1.1 0.12 -0.1, 0.5 0.2 

FMS trained 
      

4.5±1.1 
  

 

Non-FMS trained 
      

4.3±1.1 0.14 -0.1, 0.5 0.2 

I let children in the class choose the activities for PE 21.2 41.4 31.0 4.9 1.2 0.2 2.2±0.9 
  

 

Male  
      

2.1±0.9 
  

 

Female 
      

2.3±0.9 0.14 -0.4, 0.0 0.2 

FMS trained 
      

2.2±0.9 
  

 

Non-FMS trained 
      

2.3±0.8 0.78 -0.2, 0.2 0.1 
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I use a combination of skill practices and games 0.2 2.2 12.6 32.8 36.2 16.0 4.5±1.0 

Male  
      

4.5±0.9 
  

 

Female 
      

4.5±1.0 0.58 -0.2, 0.3 0.0 

FMS trained 
      

4.6±0.9 
  

 

Non-FMS trained 
      

4.5±1.0 0.67 -0.2, 0.3 0.1 

FMS are an important focus of the lesson 2.0 4.2 11.8 28.3 32.0 21.7 4.5±1.2 
  

 

Male  
      

4.5±1.1 
  

 

Female 
      

4.5±1.2 0.71 -0.2, 0.3 0.0 

FMS trained 
      

4.7±1.0 
  

 

Non-FMS trained 
      

4.2±1.2 0.001 0.1, 0.7 0.4 

All children experience a sense of achievement 0 3.4 13.1 30.3 39.9 13.3 4.5±1.0 
  

 

Male  
      

4.4±0.9 
  

 

Female 
      

4.5±1.2 0.39 -0.3, 0.1 0.1 

FMS trained 
      

4.6±0.8 
  

 

Non-FMS trained 
      

4.3±1.1 0.01 0.1, 0.6 0.3 

Focus on self-improvement rather than competition 0 0.5 6.4 16.7 33.0 43.3 5.1±0.9 
  

 

Male  
      

5.0±0.9 
  

 

Female 
      

5.1±0.9 0.27 -0.3, 0.1 0.1 

FMS trained 
      

5.2±0.9 
  

 

Non-FMS trained 
      

5.1±0.9 0.10 -0.0, 0.4 0.1 

Note: N: Never, N&T: Now and then, S: Sometimes, QO: Quite often, O: Often, A: Always, M±SD: Mean ± Standard Deviation of the 6-point Likert 
scale where 1=Never and 6=Always, 95% CI: 95% Confidence interval, bold text represents statistical significance
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5.4.6 Barriers to teaching PE 

When ranked on a 6-point Likert scale (1=no barrier to 6=major barrier), teachers rated 

demands to teach other subjects (4.1±1.9), lack of time (3.6±1.8), inadequate pre-service 

teacher training (3.5±1.6) and large class sizes (3.5±1.9) as the main barriers to adequate 

delivery of PE. Male teachers reported inadequate facilities (3.7±2.0 v 3.2±2.0, p=0.04, 

d=0.3) and negative parental attitudes (2.1±1.5 v 1.7±1.3, p=0.02, d=0.3) as bigger 

barriers to the delivery of PE than female teachers. Teachers with no FMS based in-

service training reported low levels of teaching confidence (2.6±1.5 v 3.2±1.6, p<0.001, 

d=0.4) and lack of CPD opportunities (3.0±1.8 v 3.7±1.8, p=0.006, d=0.4) as 

significantly larger barriers to the delivery of PE compared to teachers with FMS based 

in-service training.   

5.5 Discussion 

This study is the first to investigate Irish primary school teachers’ perceptions, attitudes 

and perceived confidence to teach PE. Overall, teachers have generally positive attitudes 

towards teaching PE and perceive it to be an important subject in the primary school 

curriculum. However, many feel inadequately prepared to teach all components of the 

curriculum following their pre-service teacher education. It is also evident that differences 

exist between male and female teachers and between teachers with FMS based in-service 

training and non-FMS based in-service training. 

5.5.1 Time spent teaching PE  

Consistent with international literature (Morgan and Hanson, 2008; Barroso, 2005; 

Hardman, 2008; UNESCO, 2014), time constraints and other curriculum demands were 

among the top ranked barriers preventing adequate delivery of PE. Current guidelines 

recommend that Irish primary school children receive a minimum of 60 minutes of PE 

lessons per week (DES, 1999). Encouragingly, teachers in the current study taught PE for 

an average of 66 minutes per week, with male teachers teaching significantly more than 

female teachers by approximately 7 minutes. Despite remaining below the European and 

global averages of 103 (European Commission 2013) and 112 (UNESCO 2014) minutes 

respectively, teachers in this study reported teaching PE for 20 minutes more than the 

average time of 46 minutes noted by Woods et al., (2010). Furthermore, only 5% of 

teachers in the current sample taught PE for 30 minutes or less in comparison to the 18% 

of pupils reporting access to 30 minutes or less of PE in the most recent CSPPA report 

(Woods et al., 2018). However, teachers who are more enthusiastic about teaching PE 
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may have been more likely to complete the survey and so the actual average time Irish 

school teachers spend teaching PE may be less than 66 minutes. While increasing the 

time devoted to PE in schools is a positive step, the quality of PE lessons, which is largely 

dependent upon the individual teachers, may be a more important factor to consider 

(UNESCO, 2014).  

5.5.2 Feelings towards and perceived confidence to teach PE  

Over 85% of teachers in this study enjoy teaching PE, are enthusiastic about teaching PE 

and perceive PE to be an important component of the curriculum. This was a positive 

finding as teachers’ perceptions guide their behaviours which can subsequently influence 

students’ motivation and feelings towards PE (Dagkas and Stathi, 2007) and their PA 

habits outside school and over the life course (Chatzisarantis, Hagger and Brickell, 2008; 

Sallis et al., 1999). However, having a positive attitude towards PE does not guarantee 

quality PE lessons, evidenced by the fact that only 4% of teachers in this study felt 

confident to teach all strand areas of the PE curriculum without any external assistance. 

Compared to female teachers, male teachers were more likely to enjoy teaching PE, felt 

more confident in their ability to teach PE and were more enthusiastic about teaching 

PE. They were also more likely to feel that their PE teaching expertise came from their 

own personal interest in sport and exercise. This has been highlighted as a potential 

concern when children are taught PE by non-specialists, as teachers who don’t enjoy 

sport and PA outside of school, or those who perceive their previous PE experiences 

negatively (Morgan and Bourke, 2008) may be less confident and therefore less motivated 

to teach PE (McKenzie and Kahan, 2008; McKenzie et al., 1999). Although male teachers 

report better attitudes than female teachers, males only constitute 15% of the overall 

primary teacher population in Ireland (DES, 2019). Therefore, the majority of Irish 

school children are being taught PE by less confident female teachers. Consequently, PE 

teacher education programmes may need to prioritise strategies that will boost female 

teachers’ confidence to teach PE.  

Interestingly, male teachers were more confident in their ability to teach games whereas, 

females felt more confident than males to teach dance. Similarly, Russell-Bowie, (2013) 

found that among a sample of 926 pre-service teachers from Australia, Namibia, South 

Africa, the USA and Ireland, females felt significantly more confident than males to teach 

dance. The differences in teacher confidence to teach strand areas like games or dance 

are similar to the types of activities that males and females prefer to engage with as 
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children (Beni et al., 2017; Thomas and French, 1985; Hargreaves, 1994), suggesting that 

childhood experiences carry through to influence adult perceptions and habits (Bourdieu, 

1990; Spittle et al., 2009; Morgan and Bourke, 2008). In addition, the perceived socio-

cultural norms that reportedly influence the types of activities that children engage with 

growing up, i.e. ego-centric, competitive forms of activities for males and more individual, 

non-competitive activities for females (Johnson et al., 2005; Thomas and French, 1985; 

Garcia, 1994; Lever 1978), may explain why male teachers were more likely than female 

teachers to focus on competition and winning when teaching PE lessons. Consequently, 

although male teachers in this study felt more confident to teach PE, their lessons may 

be less suitable for children who dislike competitive environments. Therefore, teachers 

may need to dissociate their PE teaching practices from their previous PE and PA 

experiences in order to limit the potential gender bias that they may have accrued from 

their own experiences growing up. Teachers may not be aware of the potential influence 

that their past experiences could have on their current practices. Consequently, these 

factors may need to be highlighted as part of pre-service and in-service training 

opportunities for PE.   

Confidence to teach specific strand areas was significantly correlated with how often the 

teacher’s class participated in each strand. Consequently, where teachers lack confidence, 

this could reduce the range of activities that children experience and thus limit 

opportunities to master a broad range of FMS during primary PE lessons. Teachers felt 

most confident to teach games which might explain why this strand area is commonly 

overemphasised in primary school PE curriculums in Ireland (Woods et al., 2018) and 

abroad (Hardman et al., 2008). These findings highlight the need to improve the range of 

activities being taught in PE in Irish primary schools. However, to ensure student 

engagement and enjoyment of PE is maximised, consideration must also be given to how 

the PE lessons are taught (O’Connor et al. 2012; UNESCO 2014). 

5.5.3 Approaches to teaching PE 

There are concerns that competition and winning is the main focus of PE lessons when 

teaching games (Flanagan, 2014), however, only 14% of the teachers said competition 

and winning was the main focus of lessons either often or quite often. This is encouraging 

due to the potential negative implications that a competitive environment could have on 

some children’s enjoyment and motivation in PE lessons (Vallerand, Ryan, and Deci, 

1987; Goudas and Biddle, 1994). However, a lack of choice is evident with only 6% of 
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teachers saying they let children choose activities in PE quite often, often or always. 

Previous research highlights that children value having choice in PE (Lewis, 2014; Ryan 

and Deci 2000; Ward et al., 2008) and along with relatedness and competency, is a key 

component of self-determination theory (Deci and Ryan, 2008). Self-determination 

theory recognises the importance of fostering intrinsic motivation rather than extrinsic 

motivation. If a child is intrinsically motivated to participate in PE, they are doing it 

because they want to and not because the teacher is telling them to. They are motivated 

by wanting to achieve self-directed goals (i.e. mastery motivational climate) rather than 

for the reward of teacher praise or being the best in the class (i.e. ego motivational climate) 

(Ames, 1992; Standage and Treasure, 2002). Child centred autonomy and choice is central 

to creating this mastery motivational climate (Epstein, 1988). Furthermore, the findings 

from Chapter 4 suggest that a specialist led short-duration intervention programme 

delivered using a mastery-motivational climate can enhance children’s FMS development. 

Similarly, Hastie et al., (2013) in a review of 27 studies reports that child-centred 

autonomous PE lessons support skill development, perceived competence and PA 

engagement. It is therefore important that teachers develop the confidence and skills to 

adjust their pedagogical practices to allow for student autonomy and choice in their PE 

lessons.  

5.5.4 Teacher training and potential role of FMS based in-service training 

Only 20% of teachers agreed or strongly agreed that their pre-service teacher education 

prepared them to teach PE effectively, which is consistent with generalist teachers’ 

perceptions internationally (Morgan and Bourke 2008; UNESCO, 2014; Harris et al., 

2011). Prior to the 2013/2014 academic year, PE was not offered as a subject specialism 

for trainee primary teachers in Ireland and the average time devoted to PE specific 

training varied across teacher training colleges ranging from 30 to 50 hours (Flanagan, 

2014). However, since 2014 approximately 25 students from each teacher training college 

can choose PE as a subject specialism and experience approximately 148 hours of PE 

related learning over the four years of pre-service training (Marron et al., 2018). Only 3% 

of the current sample classified themselves as specialist PE teachers, and similar to 

previous research (Davis et al. 2005; Breslin et al. 2012; Coles 1995), they felt better 

prepared to teach PE than non-specialists. Despite the possibility that the quality of PE 

lessons could be greatly improved by having a full-time specialist PE teacher in schools 

(Gordon and Inder 2000; McKenzie et al. 2001), only 17% of the 406 teachers that 

completed the survey felt that PE should be outsourced to a full time PE specialist.  
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The reasons for why a specialist should or should not teach PE were not explored in the 

current study, but previous research suggests that generalist teachers can integrate 

learning from other areas of the curriculum and better understand the individual needs 

of the children in their class (Wright 2002; Sloan, 2010; Coulter et al., 2009; Callcott, 

Miller and Wilson-Gahan, 2012). Thus, allowing a specialist teacher to take full ownership 

over teaching PE in isolation would present its own problems in delivering what should 

be an integrated school curriculum. It seems teacher educators in Ireland recognise the 

potential for these issues to arise and consequently a move towards the promotion of 

distributed expertise in schools has been encouraged (Marron et al., 2018). Distributed 

expertise refers to the idea of ensuring every school has at least one teacher who has 

undertaken specialist PE training (Lynch and Soukup, 2017). The PE expert in each 

school could then provide support to less confident teachers and take responsibility for 

the design and delivery of high-quality PE lessons throughout the whole school. Different 

strategies may need to be adopted depending on the school or specific needs of individual 

teachers, but options may include upskilling less confident teachers within their own 

school environment through PE workshops and/or team teaching (Coulter and Woods, 

2012). In addition, for teachers who are strongly resistant to improve the quality of their 

PE teaching, but who feel competent to teach another subject like music or art, class 

swapping may be preferred and would allow children to experience better quality lessons 

across a range of subjects (Jones and Green, 2015; Decorby et al., 2005). Further research 

is needed to determine the efficacy of these options and opportunities for more teachers 

to access suitable training to gain “PE expert” status, may need to be considered.  

Teachers appointed as the PE expert, may need specific PE leadership training. The 

content covered as part of the PE specialism in each of the teacher training colleges in 

Ireland is unclear, however, to the authors knowledge, at least one college offers a module 

in PE leadership. Through the PE leadership module, teachers are encouraged to become 

subject leaders in PE and to promote quality PE lessons and offer support to less 

confident teachers in the schools that they teach (Marron et al., 2018). Furthermore, given 

that teachers in the current study reported ‘demands to teach other subjects’ and ‘large 

class sizes’ as the main barriers to the delivery of quality PE, training in curriculum 

integration and effective strategies to deal with teaching large groups of children must 

also be considered. Sixty percent of teachers in the current study were interested in 

working alongside a specialist teacher on a part-time or occasional consultative basis, 

whilst a further 17% felt that PE should be taught by a full-time PE specialist, thus the 
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appointment of a PE expert in every school may be largely welcomed in the Irish context. 

However, the number of teachers who currently possess PE expertise in Irish primary 

schools is low, and the number of pre-service teachers who can choose to specialise in 

PE is limited, thus in-service and professional development opportunities are essential to 

accelerate the provision of PE experts to all schools in Ireland (Marron et al., 2018; 

Talbot, 2008).  

Teachers who welcomed assistance on a part-time basis, felt they needed most assistance 

in gymnastics, aquatics and dance, and comparable to Australian (Morgan and Bourke 

2005) and English (Harris et al., 2011; Burgess and Goulding 2009) generalist teachers, 

they felt least confident to teach those strands. Australian school principals also reported 

that teaching of gymnastics and dance were most frequently outsourced compared to 

other strand areas (Lynch and Soukop, 2017). Among the general population, gymnastics 

and dance are less popular activities compared to games (ESRI, 2014). Thus, the 

combination of inadequate pre-service training and lack of personal engagement in these 

activities may contribute to teacher’s low levels of perceived confidence to teach strand 

areas like gymnastics and dance. However, teachers should know that they do not need 

to be experts in each strand in order to be good teachers (Petrie, 2010), but should 

understand how children learn skills in general. Understanding the concepts of different 

motor learning theories and how they influence skill acquisition may benefit pedagogical 

practice within PE (Rudd et al., 2020; Renshaw et al., 2010; Di Tore et al., 2016). Teachers 

understanding of motor learning theories were not investigated in the current study, but 

due to the fact that understanding motor learning from either a behaviourist or ecologist 

perspective will influence how skills are taught and how practice sessions are structured 

(Di Tore et al., 2016; Rudd et al., 2019; 2020), it may be an important avenue to explore 

in future investigations.  

Of the teachers who completed in-service training, 61% completed at least one course 

that was centred around FMS. Previous research suggests that FMS trained teachers have 

better instructional (Breslin et al., 2012) and assessment (Lander et al., 2015) practices 

compared to teachers with no specific FMS based training. Teachers in this study who 

completed FMS based in-service training portrayed better attitudes towards teaching PE 

and were significantly more likely to feel that all children in their class experience a sense 

of achievement during PE lessons. Experience of success is essential to foster positive 

self-perceptions among children and to improve their perceived confidence and 



172 
 

competence to engage in PE, and subsequently PA and exercise outside of school (Weiller 

and Richardson, 1993; Baron and Downey, 2007). For example, children from Northern 

Ireland who were taught by FMS trained teachers portrayed significantly higher levels of 

scholastic competence (p<0.001), social acceptance (p=0.002), athletic competence 

(p=0.001) and global self-worth (p=0.006) compared to children taught by non-FMS 

trained teachers (Breslin et al., 2012). A potential explanation for this may be that teachers 

who learn about FMS gain a better understanding of how to simplify skills and how to 

tailor lessons to suit the skill level of the child. The child can then focus on self-

improvement rather than competing with their peers and may feel more motivated to 

continue engaging in PE as a result of noticing improvements in their own skill 

performances over time.  

The Move Well Move Often initiative focuses on teaching PE through the lens of FMS 

and may be significantly improving Irish mainstream teacher’s confidence to teach PE. 

In addition to the practical seminars that two teachers from every school in Ireland were 

invited to attend, online resources are freely available for all teachers to access and use to 

support their PE teaching. Teachers who use the resources quite often, often or always 

felt significantly more confident to teach five of the six strand areas and had better 

attitudes towards teaching PE compared to teachers who never used them or used them 

less frequently. However, caution is warranted when interpreting the results as teachers 

who have greater interest in PE and sport may be more likely to put extra time and effort 

into planning and teaching PE than teachers who have less interest in PE.  

It is also unclear to what extent the resources are used and for what areas (i.e. for 

instructional ideas, assessment of PE, differentiation, planning PE etc.). The resources 

available include a teacher guide and three handbooks outlining PE content ideas for 15 

skills suited to infant classes (book 1), junior to middle classes (book 2) and middle to 

senior classes (book 3). Each book outlines stages of development for each skill, presents 

sample activities and how to differentiate them to target skill development, provides key 

messages and teaching points and gives ideas for homework tasks that children can 

complete. Teachers can also access sample lesson plans, seminar presentations and a book 

on how to use external cues to teach FMS (PDST, 2017). It is also unclear if teachers who 

have not attended the seminars feel confident to use these resources or if teachers who 

attend the seminars take on PE leadership roles to support and upskill their colleagues in 

teaching PE. Whilst the current study suggests the presence of some positive 
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developments from the Move Well Move Often initiative, further research is required to 

maximise the efficacy and efficiency of such PE teacher training opportunities. This is 

particularly evident from the fact that even though 83% of FMS trained teachers in the 

current study agreed or strongly agreed that the in-service training improved their ability 

to teach PE, only 4% of the overall sample felt happy to cover all aspects of the PE 

curriculum themselves. Consequently, as already mentioned, there remains a need to 

improve PE teacher training opportunities for all teachers or to alternatively encourage 

teachers who have more interest in PE to upskill and become appointed as the PE expert 

that will lead the whole school PE curriculum and support their less confident teacher 

colleagues in teaching PE. Another option would be to investigate the feasibility of 

outsourcing PE specialists to support teachers across multiple schools on a needs specific 

basis.  

While having a specialist deliver some PE lessons could be more enjoyable for children, 

it could also provide context-specific upskilling for the teacher (Fullan, 2006; Coulter and 

Woods 2012; Harris et al., 2011). Coulter and Woods (2012) explored the effectiveness 

of a 6-week on-site professional development programme for teaching the outdoor and 

adventure strand. Support was provided to varying degrees depending on the needs of 

the teacher and led to improvements in teacher content and pedagogical knowledge and 

increased student engagement. However, the authors concluded that continuous support 

would be required as six weeks was too short to ensure long-term behaviour change 

among the teachers. Similarly, a year-long professional development programme in New 

Zealand that focused more on pedagogical knowledge rather than content-knowledge led 

to significant improvements in teacher confidence and enthusiasm to teach PE and 

enhanced PE lesson quality (Petrie, 2010). One to two teachers from participating schools 

attended workshops to become lead teachers. The lead teachers provided workshops to 

other teachers in their schools and were also supported by specialist PE advisors who 

attended schools on a needs specific basis. The teachers developed confidence about how 

to deliver less teacher-directed lessons and how to give students more ownership of their 

lessons. Considering teachers in the current study tend to offer very limited choice to 

students in their PE lessons, professional development programmes that provide 

practical, context-specific, longer term support from more confident teachers or PE 

specialists, may help to improve their pedagogical practices and consequently the quality 

of PE lessons (Harris et al., 2011).  



174 
 

5.6 Strengths and limitations 

This is a novel study as, to the authors knowledge, it is the first to gather information 

about Irish primary school teachers perceptions of the adequacy of their pre-service and 

in-service training for PE, in addition to their attitudes towards and confidence to teach 

PE in Irish primary schools. The results can be used to improve PE specific support for 

mainstream teachers and to enhance both pre-service and in-service PE teacher education 

opportunities. The large response rate from teachers covering all regions of Ireland is 

another strength of this study.  

The primary stratified random sampling method was changed to inviting all teachers to 

complete the questionnaire, which introduced a risk of bias as teachers with a greater 

interest in PE may have been more likely to complete the survey compared to teachers 

with no interest in teaching PE. However, post-stratification was conducted to ensure a 

representative sample of teachers from all regions of Ireland and from schools across 

each disadvantaged status were included. Furthermore, teachers in special schools were 

not included, which limits the generalisability of the results to those who work with 

children with special needs and/or moderate to severe learning difficulties.  

5.7 Conclusion and summary 

Irish schoolteachers have generally positive attitudes towards teaching PE and perceive it 

to be an important subject, however, they report that pre-service teacher training does 

not adequately prepare them to teach all strand areas equally. The majority of teachers 

would welcome assistance from a PE specialist on a part-time or occasional consultative 

basis. Considering 65% completed at least one form of in-service training, but only 5% 

felt happy to cover the full PE curriculum without any external assistance, suggests that 

further support is needed to improve teacher confidence. Teachers possess different 

strengths, weakness and abilities to teach PE, thus various CPD opportunities should be 

provided to cater for diverse training needs. For example, male teachers may require more 

support in teaching dance whereas female teachers may require extra support in the games 

strand.  

As part of pre-service training, increasing the number of compulsory PE specific modules 

with greater emphasis on the theoretical concepts of motor learning and skill acquisition 

may be beneficial (Rudd et al., 2020). Additional opportunities for teachers to avail of in-

service PE teacher training that offers practical assistance on a needs-specific basis may 

also contribute to improvements in pedagogical knowledge and teacher enthusiasm and 
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confidence to teach PE. Based on the positive findings regarding FMS-based in-service 

training, continued roll out of the Move Well Move Often initiative should be considered. 

The current study provided a glimpse into the potential positive implications of this 

initiative; however, more strategic monitoring of such programmes is needed to provide 

a more solid evidence-base for effective teacher training in PE. Further investigations are 

required to determine firstly, if these ideas can increase teacher confidence to teach PE, 

and secondly, if improving teacher confidence to teach PE can advance the quality of PE 

lessons which may be determined by also examining changes in children’s perceptions of 

PE and their FMS proficiency levels throughout the primary school years.   
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6.1 Introduction 

Children who are proficient in many FMS are more likely to have the confidence and 

competence to engage in regular PA (Whitehead, 2010), but need support to ensure 

adequate levels are acquired (Gallahue et al., 2012). Modern society has seen a shift 

towards more sedentary lifestyle behaviours (Kohl et al., 2013), thus children are less 

active than ever and opportunities to practice and learn FMS are limited. As children get 

older, their perceptions of skill competence may determine how motivated they are to 

engage in PA and sport (Stodden et al., 2008). Thus, failure to maximise opportunities for 

FMS development when children are young, may contribute to drop out from PA and 

sport, rising obesity levels and avoidable healthcare costs in later years. As primary school 

PE is compulsory for all children in Ireland, it provides an ideal opportunity to support 

their FMS development. However, primary PE lessons are typically taught by generalist 

teachers, many of whom feel inadequately prepared to teach all strand areas of the 

curriculum equally. Therefore, PE as it is currently being delivered, may be a missed 

opportunity to maximise children’s FMS development. This thesis proposes that 

specialist FMS instruction and practice opportunities should be incorporated into PE 

lessons, but also recognises that teachers need better PE specific training opportunities 

and support to ensure they feel confident to teach all strand areas of the PE curriculum 

equally. 

6.2 Thesis summary  

Study 1 (Chapter 3) confirmed that the majority of Irish school children are not 

mastering FMS, with less than 40% achieving mastery across 15 skills. Consistent with 

recent national literature (Bolger et al., 2018; Behan et al., 2019), males were significantly 

better than females in the performance of ball skills and overall FMS scores, whilst no 

significant sex differences were found for locomotor subtest scores. Additionally, 

overweight and obese children displayed significantly lower locomotor, ball skills and 

total FMS scores than non-overweight children. This highlighted that girls and overweight 

children require particular attention when aiming to improve FMS, as both groups are at 

greater risk of disengaging from PE as they transition to second level education. It was 

expected that older children would perform significantly better than younger children, 

however, locomotor subtest scores were similar for all class groups. In addition, a plateau 

was observed after Year 5 (9-years-old) for ball skill subtest scores and changes in total 

FMS scores did not significantly change from one year to the next after Year 3 (7-years-

old). Based on these findings, it is evident that Irish school children are performing below 



178 
 

their developmental potential across a range of FMS. Therefore, an intervention aimed at 

improving FMS in children in Year 3 and Year 4 (7- to 8-years-old) was identified as the 

next phase of this research.  

A short-duration intervention programme focusing on specialist FMS instruction was 

designed for study 2 (Chapter 4). A crossover design was used to ensure all children were 

given the opportunity to take part in the intervention programme. This crossover design, 

combined with the inclusion of a 13-month follow-up, provided a unique longitudinal 

analysis of changes in FMS proficiency over five time points. Despite the absence of a 

true control group, there were some indications to suggest that specialist FMS instruction 

can facilitate significant improvements in FMS proficiency, both immediately following 

the intervention and after 13 months. In addition, the intervention programme was 

effective for males and females and for overweight/obese and non-overweight children. 

This was an important finding, as although males remained significantly better than 

females, and non-overweight children significantly better than overweight/obese children 

at all time points, the gap did not increase. This would suggest that all children were 

engaged in the programme and it was suitable to implement with both males and females 

and with groups of children with varying levels of ability. The intervention was delivered 

using the TARGET principles to facilitate a mastery-motivational climate. Children were 

encouraged to focus on self-improvement rather than competition and winning, which 

may have enhanced their motivation to engage with the lessons. Anecdotally, Irish 

primary school teachers often feel inadequately prepared to teach PE following their pre-

service teacher training (Fletcher and Mandigo, 2012) and therefore, may not have the 

skills and knowledge to provide adequate instruction and feedback to help children learn 

FMS during primary school PE lessons. Without appropriate instruction and feedback, 

children are less likely to master FMS (Gallahue et al., 2012), which may have detrimental 

consequences for future PA engagement (Stodden et al., 2008; Robinson et al., 2015). To 

the authors knowledge, no studies have yet been conducted to understand generalist 

teachers’ perceptions, attitudes and perceived confidence to teach PE in the Irish primary 

school setting. This information is vital to ensure targeted support structures can be 

implemented for teachers to improve the overall quality of PE lessons for children.  

Study 3 (Chapter 5) discussed the results from a comprehensive questionnaire which 

evaluated teachers’ perceptions, attitudes and perceived confidence to teach PE in Irish 

primary schools. The results suggest that teachers have positive attitudes towards PE but 
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do not feel confident to teach all aspects of the PE curriculum. Consistent with 

international reports (Morgan and Bourke, 2008; Harris et al., 2011), teachers feel most 

confident to teach games but would welcome assistance with mostly gymnastic aquatics 

and dance. In addition, male teachers had better attitudes towards teaching PE than 

female teachers. Male teachers were more likely to enjoy teaching PE, felt more confident 

to teach PE and were more likely to feel like they had adequate knowledge to teach PE. 

However, overall, only 20% of teachers felt adequately prepared to teach PE following 

their pre-service teacher training, which highlights the need for improved PE specific 

training during initial teacher education. Sixty five percent of teachers completed some 

form of in-service training for PE of which over 90% felt it at least somewhat improved 

their ability to teach PE. Differences were reported based on the type of in-service 

training completed as teachers who completed FMS-based in-service training, such as the 

Move Well Move Often seminars for example, were more likely to feel that the in-service 

training improved their ability to teach PE compared to teachers who completed non-

FMS based in-service training. Teachers with some FMS-based training were also more 

likely to feel that students came away from PE having experienced a sense of 

achievement, which could potentially enhance children’s enjoyment of and motivation to 

engage in PE lessons (Ntoumanis and Biddle, 1999; Standage and Treasure, 2002; 

Standage et al., 2005).  

Demands to teach other subjects, time, inadequate pre-service training and large class 

sizes were reported as the main barriers to adequate delivery of PE. Combined with the 

fact that over 70% of teachers felt that PE should be taught by a specialist either full time, 

part-time or occasionally, stakeholders may wish to consider who is best positioned to be 

regarded as a “PE specialist” at primary level and subsequently if PE specialists can be 

made available to all schools on a needs-specific basis. Doing so may provide an ideal 

opportunity to upskill less confident teachers in their own school context, improve their 

attitudes and perceptions of PE, and consequently provide better PE experiences for 

children in primary school. Further research is needed to determine the feasibility and 

efficacy of these options.  

6.3 Thesis conclusion 

The primary school years are regarded as a critical time for FMS development (Gallahue 

et al., 2012). Thus every child, regardless of sex, weight status or natural ability should be 

afforded the best opportunity to gain proficiency in as many skills as possible so that they 
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can leave primary school feeling well equipped to engage in any sport or PA opportunity 

that may arise throughout the lifetime. This research highlights that FMS proficiency 

levels of Irish school children need to be improved, with particular attention needed to 

support females and overweight children. Considering a specialist-led FMS intervention 

programme of just 8 weeks duration, facilitated improvements in children’s FMS 

proficiency levels regardless of sex or weight-status, children who are exposed to eight 

years of PE lessons delivered by teachers with specialist knowledge in PE, may have a 

significantly higher chance of mastering many FMS before entering second level 

education.  

Although Irish primary school teachers reported positive attitudes towards teaching PE, 

most feel inadequately prepared to teach the full PE curriculum to a high standard. Whilst 

male teachers were more confident than female teachers, and teachers who completed 

FMS-based in-service training more confident than teachers who completed non-FMS 

based in-service training, there remains a need to support and upskill Irish primary school 

teachers to confidently teach a broad and balanced PE curriculum. Potential options 

include, 1) increasing the number of core modules for PE teaching during initial teacher 

training, 2) continued provision of professional development opportunities like the Move 

Well Move Often initiative which emphasises FMS development, 3) the appointment of 

a PE expert to every primary school who can advocate for quality PE lessons and provide 

support to teachers on a needs-specific basis and/or 4) outsourcing specialist PE teachers 

to collaborate with less confident mainstream teachers on a needs-specific basis. Future 

research should aim to determine the feasibility and efficacy of these options.  

6.4 Potential translation of research findings 

The current research presents meaningful findings from both the perspective of 

children’s FMS proficiency levels and Irish primary school teachers’ perceptions, attitudes 

and perceived confidence to teach PE.  

Of particular concern is the low levels of FMS proficiency reported in study 1 (Chapter 

3) and study 2 (Chapter 4). These results align with recent national reports among 

similarly aged children (Bolger et al., 2018; Behan et al., 2019) and represent a worrying 

trend in terms of Irish school children’s FMS proficiency levels. Although many avenues 

could be explored to try and enhance children’s FMS development, the school setting is 

accessible to all children which reduces the participation bias that may occur in 

community- or home-based environments. Furthermore, in Ireland children typically 
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attend primary school over a period of eight years, which represents a significant time 

frame within which the things they learn and their experiences of different subjects can 

influence their attitudes and behaviours and subsequent lifestyle choices they make as 

they get older. Of particular importance, now more than ever before, is the learning 

environment and experiences created during PE lessons. PE should help children to “lead 

full, active and healthy lives” (NCCA, 1999, p.2). The PE curriculum document also states 

that children should be provided with opportunities to engage in diverse, varied and 

developmentally appropriate movement activities through the six strand areas. However, 

it is unfair to expect teachers to automatically have the necessary skills and knowledge to 

meet such high expectations, especially among teachers who have received inadequate 

training to teach all aspects of the PE curriculum, in addition to teachers who are not 

confident in their personal ability around PA and sport and for those who have had 

negative personal experiences of PE in school. 

The current research points towards the need for specialist FMS knowledge to be 

incorporated into the primary PE setting. The most appropriate means of incorporating 

such specialist knowledge must be examined. It is important to acknowledge, however, 

that most teachers want to maintain their role as the PE teacher, but would welcome 

assistance from a specialist. Positive steps are being made within the Irish context, where 

PE is now offered as a subject specialism during pre-service training, but it is not clear 

how many teachers qualify with this specialism; how confident they are to teach PE; how 

they teach PE (i.e. do they use principles of mastery-motivation or other teaching styles); 

or how effective their lessons are in terms of children’s enjoyment, FMS development 

and long-term motivation for PA and sport. Furthermore, it is also unclear if teachers 

with specialist PE training support and upskill their teacher colleagues and take the lead 

in implementing a quality whole school PE policy. 

It would be hoped that teachers with the PE specialism would have a positive influence 

on the quality of PE throughout the whole school and not just for the children they teach 

themselves. However, the number of schools with access to such staff is unclear and 

given that the option for pre-service teachers specialise in PE has only been available 

since 2013, it is likely to be relatively low. Therefore, in-service training opportunities for 

practicing teachers must also be considered.  

Again, some positive efforts are ongoing within the Irish context, particularly regarding 

the Move Well Move Often initiative which was introduced in 2017. Interestingly, this 
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initiative focuses on equipping teachers with specialist FMS knowledge and an 

understanding of how to differentiate tasks based on the child’s ability so as to maximise 

inclusion and participation for all children in PE. These components align closely with 

the concepts of mastery motivation which also guided the delivery of the intervention in 

study 2 (Chapter 4). PE is accessible and suitable for all children regardless of their 

natural ability and should not just be taught in a manner that only supports or caters for 

the more athletic children in the class. All children can be given the opportunity to 

experience a sense of achievement in PE, and this is largely possible when a teacher 

creates a mastery-motivational climate when teaching PE. Teachers who understand 

FMS, and who can identify the different ability levels, may be better equipped to create 

this mastery climate when teaching the different strand areas in PE. So while the 

intervention in study 2 provides insight into the potential benefits associated with 

combining specialist FMS knowledge with mastery-motivation when teaching FMS based 

lessons, the intervention was not aligned with a specific strand area and therefore warrants 

further investigation to establish how it can be incorporated into the overall PE 

curriculum, particularly when teaching the strand areas that teachers feel less confident to 

teach, i.e. gymnastics, aquatics and dance. As the Move Well Move Often initiative seems 

to align with these recommendations, formal assessment of the efficacy of this type of in-

service training should be conducted. It may also be worth considering expanding the 

potential professionalisation of such programmes by providing opportunities for teachers 

to gain PE expert status after completing a certain number of seminars and workshops 

and where they can demonstrate a minimum level of competency in teaching PE. These 

teachers may then be in a position to support and upskill their teaching colleagues also. 

Although the current research may have raised a number of questions, what is imperative 

is that it is not only the children in Irish primary schools that need support to improve 

their FMS proficiency levels. If improvements are to happen through the medium of 

primary PE lessons, support must also be provided to teachers to ensure they have the 

confidence to deliver diverse, varied and developmentally appropriate PE lessons for all 

children throughout the primary school years. Various steps will be taken to maximise 

the impact of the findings from study 3 (Chapter 5). Firstly, the study will be published 

in a peer reviewed academic journal. Once published, efforts will be made to publicise 

the study and to engage with key stakeholders including PE teacher educators across the 

five primary teacher training colleges in Ireland and in-service providers such as the Irish 

Primary PE Association and the Professional Development Service for Teachers. Finally, 
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efforts will be made to liaise with the Department of Education to advocate for greater 

PE teacher training opportunities for teachers with a long-term goal of ensuring all 

primary schools in Ireland have access to a teacher with specialist training in PE.   

6.5 Thesis limitations 

The findings from this research must be viewed in light of the following limitations: 

❖ In study 1 (Chapter 3), the use of convenience sampling where only children 

from three Midlands based primary schools were included, limits the 

generalisability of the findings. The sample is not representative of the population 

of primary school children in Ireland. Despite that, the findings are similar to 

previous national studies investigating primary school children’s FMS proficiency 

levels (Behan et al., 2019; Bolger et al., 2018). 

 

❖ BMI was the only method used to categorise children as overweight/obese or 

non-overweight in both study 1 (Chapter 3) and study 2 (Chapter 4). One 

explanation given for why overweight children were poorer in locomotor skills 

was due to the possibility of having more adipose tissue around joints which may 

limit the range of motion required to attain mastery (Bryant et al., 2016; Riddiford-

Harland et al., 2006). Although highly correlated with more accurate measures of 

fat mass, it must be acknowledged that BMI does not distinguish between lean 

mass and fat mass. Time constraints, financial constraints and expertise limited 

the use of more accurate assessments of body composition such as dual energy 

X-ray absorptiometry (DEXA), waist-hip circumference and skin-fold 

measurements. 

 

❖ Some limitations regarding the use of the TGMD-3 to assess FMS must be noted. 

Firstly, the TGMD-3 does not specifically assess balance skills which are 

identified as a separate category of FMS alongside locomotor and object-control 

skills. Although the author of the TGMD assessments states that balance is a pre-

requisite skill needed for many locomotor skills (Ulrich 1985; 2000; 2019), 

assessing balance specifically would provide a more comprehensive analysis of 

overall FMS proficiency levels. Secondly, there is a risk of a ceiling effect when 

using the TGMD-3, however, no child in the current research achieved the 

maximum TGMD-3 score of 100, and this ceiling effect was therefore not a 



184 
 

significant concern. Thirdly, the TGMD-3 is a process-oriented assessment with 

scores assigned based on the presence or absence of pre-determined performance 

criteria. This scoring method does not allow for variation in technique and may 

inaccurately categorise higher skilled children as having poorer proficiency than 

they do. The inclusion of product-oriented assessments with process-oriented 

assessment may more accurately determine changes in FMS proficiency levels 

over time (Hulteen et al., In press; Lander et al., 2017; Logan et al., 2017). Finally, 

due to time constraints, children were assessed in groups which meant that 

children may have been distracted or potentially influenced each other’s skill 

performances. Attempts were made to minimise this disruption by keeping the 

group sizes as small as possible, asking each child if they understood what was 

being asked of them and repeating the instructions for the skill to each child 

before they performed the skill.  

 

❖ There may have been a risk of bias when scoring the skills in study 2 (Chapter 

4), as scoring was completed by the principal investigator who was not blinded to 

participant allocation. Blinding was not possible in the current research, but 

efforts were made to reduce the bias by completing inter- and intra-rater reliability 

testing and by strictly adhering to the scoring guidelines outlined in the common 

errors video on TGMD-3 website.  

 

❖ The interpretability of the findings from study 2 (Chapter 4) are limited by the 

absence of a true control group. However, the opportunity for all children to 

receive the intervention was essential for the recruitment process and to attain 

ethical approval for the study.  

 

❖ In study 2 (Chapter 4) the lack of information about what was taught in typical 

PE lessons and how PE was taught can also be seen as a limitation. The inclusion 

of this type of information would have allowed a more accurate comparison of 

the differences between typical PE lessons and the strategies used in the 

intervention programme. 

 

❖ The intervention in study 2 (Chapter 4) was delivered in ideal circumstances by 

an instructor with specialist FMS knowledge and an understanding of mastery-
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motivational theory. Thus, another limitation is the feasibility and fidelity of the 

intervention to be delivered in the primary school setting by generalist primary 

school teachers. Furthermore, the intervention was not delivered in line with any 

particular strand area of the PE curriculum. Consideration must therefore be 

given to how the programme could be integrated into the six strand areas outlined 

in the PE curriculum. The fidelity of future intervention programmes could be 

examined by observing teachers deliver the lessons, asking teachers to complete 

a checklist after each lesson to outline the extent to which they felt critical 

components of the programme were implemented and/or by conducting semi-

structured interviews with teachers, both during and after the intervention 

(Haynes et al., 2016). 

 

❖ In study 3 (Chapter 5), there was likely a risk of bias whereby the questionnaire 

may have been completed mostly by teachers who have positive attitudes towards 

and a vested interest in teaching PE, rather than by teachers with more negative 

attitudes and less interest in PE. Therefore, the responses may not accurately 

represent the views of the overall population of primary teachers in Ireland. The 

initial sampling design aimed to reduce this bias by using a stratified random 

sample. However, after four weeks of recruitment, budget and time constraints 

influenced the decision to invite all mainstream primary teachers in Ireland to 

complete the survey. Post-stratification was conducted to ensure a representative 

sample of teachers from the eight regions in Ireland and from schools across four 

levels of disadvantaged status completed the survey.  

 

❖ Finally, the results of the questionnaire in study 3 (Chapter 5) cannot be 

generalised to teachers who primarily work with children with special needs or 

moderate to severe learning difficulties as only mainstream teachers were included 

in the study.  

6.6 Recommendations for future work 

The results of this research have addressed important research questions regarding 1) 

FMS proficiency levels of Irish primary school children, 2) the efficacy of a short-duration 

FMS intervention programme on FMS proficiency levels and 3) generalist teachers’ 

perceptions, attitudes and perceived confidence to teach PE in the Irish primary school 



186 
 

setting. In addition, a number of recommendations for future work have been identified 

from this research and are outlined below: 

❖ As mentioned previously, FMS were assessed using a process-oriented assessment 

tool which focus on the quality of movement rather than the movement outcome. 

Sometimes improvements in skill performance are difficult to detect due to how 

the scores are assigned and the potential for a ceiling effect to occur. Future 

research should consider incorporating a combination of process- and product-

oriented assessments which would provide a more comprehensive overview of 

FMS proficiency levels (Hulteen et al. 2020). Furthermore, balance skills should 

also be included when assessing children’s FMS proficiency levels.  

 

❖ Findings from study 1 (Chapter 3) suggest that a plateau in object-control skill 

development occurs in 3rd class (Year 5), whilst locomotor skill proficiency does 

not improve significantly throughout the primary school years. However, this 

interpretation is speculative due to the cross-sectional nature of the study and 

factors which influence this potential stagnation are unclear. Future investigations 

should consider a longitudinal analysis of primary school children’s FMS 

development and include information on potential correlates that may impact this 

development, for example, socio-economic status, ethnicity, sports participation, 

PA levels, sedentary behaviour, perceived motor competence, PE participation 

etc. The data generated could then be used to inform the development of targeted 

interventions to support the most at-risk groups and consequently maximise their 

efficacy and cost-effectiveness.   

 

❖ In study 2 (Chapter 4), the intervention was delivered in ideal circumstances by 

a specialist with comprehensive knowledge of FMS and an understanding of 

mastery-motivational theory. Future studies should investigate if this type of 

intervention can be adapted to fit in with the overall school PE curriculum and if 

mainstream teachers can be upskilled to deliver the intervention either alone or 

with the assistance of a PE specialist. 

 

❖ Primary schools are under pressure in many areas and the time devoted to 

teaching PE may often be reduced to facilitate learning in other subjects. 

However, it must be acknowledged that integrated learning is a possibility in PE 
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and could provide unique learning opportunities for children who struggle to 

concentrate and sit still in the classroom environment. For example, maths, 

languages and geography are potential areas that could be integrated into PE 

lessons. However, it is unclear if integrated teaching provides adequate learning 

outcomes for both PE and the integrated subject, or if overall learning suffers as 

a result of trying to focus on too many things at once. The effectiveness of 

integrated learning in PE on FMS development and knowledge acquisition of the 

integrated subject should be investigated in future studies. 

 

❖ A recommendation from this research is that teachers are supported to improve 

their content and pedagogical knowledge for teaching PE. Further investigations 

are required to determine the most effective ways to do this through pre-service 

and in-service training, and perhaps the additional support of PE specialists to 

assist teachers on a needs-specific basis. The feasibility and efficacy of different 

approaches need to be investigated to determine if they can: 1) help to upskill 

teachers, 2) facilitate improvements in children’s FMS development and 3) 

improve PE experiences for children.  
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Appendix A: Study 1 Recruitment email 

 

 

Dear Principal, 
 
 
We would like to invite your school to take part in a research project run by the Department of 
Life and Physical Science at Athlone Institute of Technology. The project will involve establishing 
fundamental movement skill (FMS) proficiency in children from senior infants to 5th class. The 
skills we will test are run, gallop, hop, skip, horizontal jump, vertical jump, slide, two hand strike, 
one hand forehand strike, one hand stationary dribble, two hand catch, kick, overhand throw, 
underhand throw, static balance and dynamic balance. These skills are the primary movements 
required for many sports specific skills and are a critical link to lifelong physical activity levels. It 
is first necessary to establish current levels of proficiency so that future intervention programmes 
can be developed in order maximise the benefits associated with FMS proficiency. 
 
We would welcome the opportunity to discuss the project with you further and the benefits of 
taking part in the project for your school. I will contact the school in the coming week to further 
explain this research, answer any questions you may have and discuss if this would be feasible to 
implement in your school. Please feel free to contact any of the following should you have any 
questions before then. 
 
We can be contacted at the following address:  
 
Ms Lisa Kelly (master’s research student)    email: l.kelly@research.ait.ie  
 
Dr. Siobhán O Connor:  (supervisor)   email: soconnor@ait.ie 
 
Dr. Niamh Ní Cheilleachair: (supervisor)   email: nnicheilleachair@ait.ie 
 
 
We look forward to hearing from you with the possibility of working with you in the near future.  
 
 
Yours Sincerely, 
 
Lisa Kelly 
Department of Life and Physical Science, 

Athlone Institute of Technology 

Athlone  
 
Phone: 0831698067 
 
 
 

mailto:nnicheilleachair@ait.ie
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Appendix B: Study 1 Plain language statement and informed consent form 

 

 

Plain language statement 

Supervisors:  Dr. Niamh Ní Chéilleachair,  Principal Investigator:  Ms. Lisa Kelly 

Dr. Siobhán O Connor       

 

Purpose:  

The aim of this study is to identify fundamental movement skill (FMS) proficiency levels among 

primary school children. FMS are divided into three categories including locomotor, object-

control or ball skills and stability skills. They are an essential component of motor development. 

Unfortunately, it is widely accepted that these skills are acquired naturally. This is not the case, as 

was found when only 11% of Irish first year students (13 years old) achieved mastery in 9 FMS 

that children have the potential to master by the age of 6. FMS need to be taught and practised 

in order to become proficient. The critical age period for learning FMS is between 3 and 8 years 

and so it is essential that proficiency levels are investigated while children are in primary school. 

FMS are a critical component of lifelong motor development as they are the basic building blocks 

for more sports specific skills. This study will form the foundation for much needed investigation 

in the area of motor development and physical activity in children.  

 

What is required of your child?  

Each child will be asked to complete 16 fundamental movement skills. These skills are divided 

into three categories.  

 

Locomotor 
Skills 

Run  Gallop Skip Hop Horizontal 
jump 

Vertical 
jump 

Slide 

Ball Skills 2 
hand 
strike 

1 hand 
forehand 
strike 

Stationary 
dribble 

2 
hand 
catch 

Kick Overhead 
throw 

Underhand 
throw 

Stability 
Skills 

Single 
leg 
stance 

Y 
balance 
test 

     

All of these are the under pinning skills in sporting activities. These FMS are no more strenuous 

than what is usually carried out as part of a normal Physical Education lesson.  

Your child will be given a personal ID number and all information will be recorded under this ID 

number. Your child’s height and weight will be measured on an individual basis behind a screen. 

Measurements will be recorded on the participant information sheet and will not be verbally 

announced to ensure all information is kept confidential. Your child will take part in a warm up 

activity before performing the skills.  A demonstration and explanation of each skill will be given 

before asking the child to perform a practice trial. Once we are sure the child understands the 

task, he/she will then perform two trials of each skill which will be video recorded in order to 
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ensure results can be measured as accurately as possible. Your child’s face will be pixelated to 

remove identity upon first viewing by the principal investigator. Only the principal investigator 

and supervisors will have access to the tapes. 

We would ask that your child wears normal PE clothes such as knee length shorts or tracksuit 

bottoms, a t-shirt and suitable rubber soled running shoes.   

Location and Supervision 

These skills will be tested in the school hall during a typical PE class. The principal supervisor will 

be assisted by the class teacher and up to six students from 3rd and 4th year BSc (Hons) Sports 

Science with Exercise Physiology and BSc (Hons) Athletic and Rehabilitation Therapy 

undergraduate degree courses in Athlone Institute of Technology. Each student has completed 

Garda vetting and has experience working with the public from previous placements. They will 

help to organise the testing stations, record particpants weight and height, supervise the warm up 

and record results. The Principal Investigator has completed a 'Safegaurding 1: Child Welfare and 

Protection' workshop and will ensure fair treatment of all participants is maintained throughout 

the study.  

Potential Risks 

All the procedures used are safe, will be conducted by trained personnel and do not require 

anything extra in the daily routine. The risks involved are no more than what may occur in a 

normal PE class.  

Benefits 

Your child’s FMS proficiency level will be measured in 16 skills. You will receive information as 

to what skills need improvement. This information will be useful for the development of future 

interventions that will aim to improve overall FMS proficiency levels. Improving FMS proficiency 

levels has the potential to increase adherence to physical activity and consequently help with 

maintaining a healthy lifestyle. 

Confidentiality 

The results and information received from this study are regarded as confidential and will be used 

by the investigating team only. All video-recordings will be stored on a password protected 

memory stick. The memory stick will be stored in a locked filing cabinet and will not leave AIT. 

This will only be accessible to the principal investigator doing this study. Your child’s data will be 

kept anonymous through a personal ID number and through pixelating faces on all videotapes. 

Data will be destroyed 5 years after publication of this study. 

Freedom of withdrawal 

Participation in the study is entirely voluntary and you/your child have the right to withdraw from 

the study at any time.  

We hope you will be interested in allowing your child to participate in this project once more and 

should you have any queries please do not hesitate to get in touch. 

Contact details: Name:  Lisa Kelly (Principal Investigator) 

Email: l.kelly@research.ait.ie     Phone:  083 1698067 

mailto:l.kelly@research.ait.ie
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Informed Consent Form 

To investigate fundamental movement skill proficiency levels amongst primary school 

children 

• I have read and understand all the information in the plain language statement. 

• I understand what the project is about and what the results will be used for. 

• I am fully aware of all testing procedures and they have been verbally explained to me 

in detail. 

• I am aware of the potential risks and benefits associated with this study. 

• I understand that any information about my child will be kept confidential and will be 

coded with a subject ID. 

• I understand that the results of the research study may be published but that my child’s 

identity will not be revealed.  

• I know that participation in this study is voluntary and that my child can withdraw/I 

can withdraw my child from the study at any time without giving a reason. 

• I understand that if I/my child have any questions regarding any aspect of this research 

study I/my child can contact any of the investigators involved with this study. 

 

 

 

Child’s name: _____________   Parent/Guardian Signature: ________________ 
 
 

Child’s signature:  ___________   Date: ______________________ 

 

Investigator’s signature: _____________        Date:____________________ 
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Appendix C: Assessment and scoring protocol for 15 FMS 

Appendix C.1: Performance criteria and instructions for assessing the run and two-hand strike as outlined in the TGMD-3 protocol (Ulrich 2019) 

Skill Instructions Performance Criteria Equipment  

Run ‘Run fast from cone 1 to cone 2’ (50 feet 
apart)  
 
Video: Side view 

(1) Arms move in opposition to legs with elbows bent 
(2) Brief period where both feet are off the surface 
(3) Narrow foot placement landing on heel or toe (not flat footed) 
(4) Non-support leg bent about 90 degrees, so foot is close to 
buttocks 

Measuring tape 
 
2 cones 

Gallop ‘Gallop from cone 1 to cone 2 and stop’ 
(25 feet apart) 
 
Video: Side view 

(1) Arms flexed and swinging forward 
(2) A step forward with lead foot followed with the trailing foot 
landing beside or a little behind the lead foot (not in front of the lead 
foot) 
(3) Brief period where both feet come off the surface 
(4) Maintains a rhythmic pattern for four consecutive gallops 

Measuring tape 
 
2 cones 

Hop ‘Hop 4 times on your preferred foot’ (cones 
placed 15 feet apart) 
 
Video: Side view 

(1) Non-hopping leg swings forward in pendular fashion to produce 
force 
(2) Foot of non-hopping leg remains behind hopping leg (does not 
cross in front of) 
(3) Arms flex and swing forward to produce force 
(4) Hops 4 consecutive times on preferred foot before stopping 

Measuring tape 
 
2 cones 
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Skip ‘Skip from cone 1 to cone 2’  
(30 feet apart) 
 
Video: Side view 

(1) A step forward followed by a hop on the same foot 
(2) Arms are flexed and move in opposition to legs to produce force 
(3) Completes 4 continuous rhythmical alternating skips 

Measuring tape  
 
2 cones 

Slide ‘Slide form cone 1 to cone 2, stop and slide 
from cone 2 to cone 1’  
(25 feet apart) 
 
Video: Face view 

(1) Body is turned sideways so shoulders remain aligned with the line 
on the floor (score on preferred side only) 
(2) A step sideways with the lead foot, followed by a slide with trailing 
foot where both feet come off the surface briefly (score preferred side 
only) 
(3) Four continuous slides to preferred side 
(4) Four continuous slides to non-preferred side 

Measuring tape 
 
2 cones 

Horizontal 
Jump 

‘Stand behind the line and jump as far as you 
can’ 
 
Video: Side view     

(1) Prior to take-off, both knees are flexed and arms are extended 
behind back 
(2) Arms extend forcefully forward and upward, reaching above the 
head. 
(3) Both feet come off the floor together and land together 
(4) Both arms are forced downwards during landing 

White tape 
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Appendix C.2 Performance criteria and instructions for assessing ball skills in TGMD-3 protocol (Ulrich 2019) 

Skill Instructions Performance Criteria Equipment  

Two-hand 
strike of a 
stationary ball 

(place ball on batting tee at child’s 
waist level) 
‘Hit the ball hard with this bat, straight 
ahead towards the wall’  
 
Video: Side view 

(1) Childs preferred hand grips bat above non-preferred hand 
(2) Child's non-preferred hip-shoulder faces straight ahead 
(3) Hip and shoulders rotate and derotate during swing 
(4) Steps with non-preferred foot 
(5) Hits ball, sending it straight ahead 

Batting tee 
 
Plastic bat 
 
4-inch plastic ball 

One-hand 
forehand 
strike of a 
self-bounced 
ball 

(Hand plastic paddle and ball to the 
child)  
‘Hold the ball up and drop it (so that it 
bounces to waist height), once it bounces, hit 
it with the paddle towards the wall straight 
ahead’ 
 
Video: Side view 

(1) Child takes back swing with paddle once the ball is bounced 
(2) Steps with non-preferred foot 
(3) Strikes the ball towards the wall 
(4) Paddle follows through toward non-preferred shoulder  

Tennis ball 
 
Light plastic paddle 

One-hand 
stationary 
dribble 

‘Bounce the ball at four times without 
moving your feet, using one hand and then 
catch the ball to stop’ 
 
Video: Side view (to side that's closest 
to the side the ball is being bounced) 

(1) Contacts the ball with one hand at about waist level 
(2) Pushes the ball with fingertips (not slapping the ball) 
(3) Maintains control of the ball for at least 4 consecutive bounces 
without moving the feet to retrieve the ball 

Basketball  
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Two-hand 
catch 

‘Stand at that line and catch the ball with 
two hands when I throw it to you’ 
(thrower is standing 15 feet away and 
throws the ball using the underhand 
technique to the child at chest height) 
 
Video: Side view 

(1) Childs hands are positioned in front of the body with elbows flexed 
(2) Arms extend, reaching for the ball as it arrives 
(3) Ball is caught by hands only 

Tennis ball 
 
Wall  
 
White tape 

Kick a 
stationary ball 

Starting at line 1 (28 feet from wall) 
‘run up to the ball (20 feet from wall) and 
kick it hard against the wall’ 
 
Video: Side view 

(1) Rapid, continuous approach to the ball 
(2) Child takes an elongated stride or leap just prior to ball contact 
(3) Non-kicking foot placed close to the ball 
(4) Kicks ball with in-step or inside of preferred foot (not with toes) 

Soccer ball 
 
White tape 
 
Wall  

Overhand 
throw 

‘Stand behind the tape (20 feet from the 
wall) and throw the ball hard at the wall’ 
 
Video: Side view 

(1) Wind-up is initiated with a downward movement of hand and arm 
(2) Rotates hip and shoulder to a point where the non-throwing side 
faces the wall 
(3) Steps with the foot opposite the throwing hand towards the wall 
(4) Throwing hand follows through after the ball release, across the 
body towards the hip of the non-throwing side 

Tennis ball 

Underhand 
throw 

‘Stand behind the tape and throw the ball 
underhand to hit the wall’ 
 
Video: Side view 

(1) Preferred hand reaches down and back reaching behind the trunk 
(2) Step forward with the foot opposite the throwing hand 
(3) Ball is tossed forward hitting the wall without a bounce 
(4) Hand follows through after the ball release to at least chest level 

Tennis ball 
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Appendix C.3: Additional FMS (NSW Department of Education and Training 2000; Department of Education Victoria, 1996). 

Protocol Skill Instructions Performance Criteria Equipment  

Victorian 
Fundamental 
Movement 
Skills Manual 
 
(NSW 
Department of 
Education and 
Training, 2000) 

Vertical 
Jump  
 
 

‘Jump vertically as high as possible’ 
 
Video: Side view  
 
 

(1) Eyes focused forward or upward throughout  
(2) Crouch with knees bent. Arms behind the body  
(3) Forceful forward and upward swing of arms  
(4) Legs straighten in air  
(5) Land on balls of feet. Bend knees to absorb land  
(6) Controlled landing with ≤1 step any direction 
 

White tape 

Get Skilled; Get 
Active 
 
(Department of 
Education 
Victoria, 1996) 

Static 
Balance 
 

‘Stand on one leg with your arms held 
out to the side’ 
 
Video: Face view 
 

(1) Support leg still, foot flat on the ground. 
(2) Non-support leg bent, not touching the support 
leg. 
(3) Head stable, eyes focused forward. 
(4) Trunk stable and upright. 
(5) No excessive arm movements 

White tape 
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Appendix D: Plain language statement and informed consent for study 2 

 

Plain Language Statement 

Supervisors:  Dr. Niamh Ní Chéilleachair,   Principal Investigator:  Ms. Lisa 

Kelly 

Dr. Siobhán O Connor       

Purpose:  

After the establishment of fundamental movement skill (FMS) proficiency it is now essential 

that participants are given the opportunity to improve on their current levels. It is important 

the intervention is targeted towards the skills and skill components that are most 

problematic based on the baseline proficiency results. The intervention programme will be 

targeted towards improving these areas with an overall aim of giving participants the skills 

and the confidence to participate in lifelong physical activity be it for competitive or 

recreational purposes or for activities of daily living.  

What is required of your child?  

This phase of the project will consist of three stages (pre-test, intervention and post-test) 

Pre-test and Post-test 

Each participant will have their FMS proficiency assessed before and after the intervention. 

This will include testing the following 13 skills. 

Run, gallop, hop, skip, slide, horizontal jump, two hand strike, one-hand forehand strike, 

kick a stationary ball, overhand throw, underhand throw, two-hand catch and stationary 

dribble. 

Your child will be given a personal ID number and all information will be recorded under this 

ID number. Your child’s height and weight will be measured and recorded on the participant 

information sheet and will not be verbally announced to ensure all information is kept 

confidential. Your child will take part in a warm up activity before performing the skills.  A 

demonstration and explanation of each skill will be given before asking the child to perform 

a practice trial. Once we are sure the child understands the task, he/she will then perform 

two trials of each skill which will be video recorded in order to ensure results can be 

measured as accurately as possible. Your child’s face will be pixelated to remove identity 

upon first viewing by the principal investigator. Only the principal investigator and 

supervisors will have access to the tapes. We would ask that your child wears normal PE 

clothes such as knee length shorts or tracksuit bottoms, a t-shirt and suitable rubber soled 

running shoes.   
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Location and Supervision 

These skills will be tested in the school hall. The principal investigator will be assisted by the 

class teacher and up to six students from 3rd and 4th year BSc (Hons) Sports Science with 

Exercise Physiology and BSc (Hons) Athletic and Rehabilitation Therapy undergraduate 

degree courses in Athlone Institute of Technology. Each student has completed Garda vetting 

and has experience working with the public from previous placements. They will help to 

organise the testing stations, record participants weight and height, supervise the warm up 

and record results. The Principal Investigator has completed a 'Safeguarding 1: Child Welfare 

and Protection' workshop, and will ensure fair treatment of all participants is maintained 

throughout the study.  

Intervention: 

After the pre-test an intervention programme will be implemented in place of regular PE 

class (after Christmas). It will be run for two x 1 hour sessions each week for a period of 8 

weeks. The intervention will be guided by the principal investigator but the class teacher will 

also be in attendance. The intervention will consist of a dynamic warm up, a skill introduction 

and practice session, a non-competitive game and a cool down/conclusion. The primary 

focus will be on developing and improving current FMS proficiency and the intervention will 

be tailored to suit the needs of individual participants.  

The requirements of your child are the same for any other PE class. Participants are asked to 

wear suitable PE clothes and rubber soled footwear. The location will be as per normal PE 

class such as the school hall, playground or playing field.  

Potential Risks 

All the procedures used are safe, will be conducted by trained personnel and do not require 

anything extra in the daily routine. The risks involved are no more than what may occur in a 

normal PE class.  

Benefits 

Your child will take part in a targeted intervention programme that will aim to improve both 

confidence and competence in performing basic fundamental movement skills. While many 

of the skills sound relatively simple, many children and even adults have never been correctly 

taught how to perform the skills. Your child will receive professional instruction on how to 

correctly perform the skills that are proving most difficult. Such skills can be utilised for future 

participation in physical activity both recreationally and competitively.  

Confidentiality 

The results and information received from this study are regarded as confidential and will be 

used by the investigating team only. All video-recordings will be stored on a password 

protected memory stick. The memory stick will be stored in a locked filing cabinet and will 

not leave AIT. This will only be accessible to the principal investigator doing this study. Your 



233 
 

child’s data will be kept anonymous through a personal ID number and through pixelating 

faces on all videotapes. Data will be destroyed 5 years after publication of this study. 

Freedom of withdrawal 

Participation in the study is entirely voluntary and you/your child have the right to withdraw 

from the study at any time.  

We hope you will be interested in allowing your child to participate in this project once more 

and should you have any queries please do not hesitate to get in touch. 
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Informed Consent Form 

 

To investigate the effects of an 8-week intervention programme on fundamental 

movement skill proficiency levels in Irish primary school children 

• I have read and understand all the information in the plain language statement. 

• I understand what the project is about and what the results will be used for. 

• I am fully aware of all testing procedures and they have been verbally explained to 

me in detail. 

• I am aware of the potential risks and benefits associated with this study. 

• I understand that any information about my child will be kept confidential and will 

be coded with a subject ID. 

• I understand that the results of the research study may be published but that my 

child’s identity will not be revealed.  

• I know that participation in this study is voluntary and that my child can withdraw/I 

can withdraw my child from the study at any time without giving a reason. 

• I understand that if I/my child have any questions regarding any aspect of this 

research study I/my child can contact any of the investigators involved with this 

study. 

 

Child’s name: ______________________     Parent/Guardian Signature: _____________ 

 

Investigator’s signature: _____________________                  Date: ____________________ 

 

 

Contact details: 

Name:  Lisa Kelly (Principal Investigator) 

Email: l.kelly@research.ait.ie      Phone:  083 1698067 

mailto:l.kelly@research.ait.ie
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Appendix E: Plain language and informed consent for follow-up study 

 

Plain Language Statement 

Supervisors:  Dr. Niamh Ní Chéilleachair,  Principal Investigator:  Ms. Lisa Kelly 

Dr. Siobhán O Connor       

Purpose:  

The aim of this follow-up study is to identify if your child has retained any improvement in 

skill performance following the 8-week fundamental movement skills intervention 

programme undertaken last year. Previously, each child underwent testing to identify their 

level of proficiency in 13 skills. We now want to determine if our 8-week programme 

provided long-term retention of skills or if any improvements immediately following the 

intervention are lost after one-year of finishing the programme.  

What is required of your child?  

Each participant will have their FMS proficiency re-assessed, as conducted previously. This 

will include testing the following 13 skills. 

Run, gallop, hop, skip, slide, horizontal jump, two hand strike, one-hand forehand strike, 

kick a stationary ball, overhand throw, underhand throw, two-hand catch and stationary 

dribble. 

Your child will be given a personal ID number and all information will be recorded under this 

ID number. Your child’s height and weight will be measured and recorded on the participant 

information sheet and will not be verbally announced to ensure all information is kept 

confidential. Your child will take part in a warm up activity before performing the skills.  A 

demonstration and explanation of each skill will be given before asking the child to perform 

a practice trial. Once we are sure the child understands the task, he/she will then perform 

two trials of each skill which will be video recorded in order to ensure results can be 

measured as accurately as possible. Your child’s face will be pixelated to remove identity 

upon first viewing by the principal investigator. Only the principal investigator and 

supervisors will have access to the tapes. We would ask that your child wears normal PE 

clothes such as knee length shorts or tracksuit bottoms, a t-shirt and suitable rubber soled 

running shoes.   

Location and Supervision 

These skills will be tested in the school hall. The principal investigator will be assisted by the 

class teacher and up to six students from 3rd and 4th year BSc (Hons) Sports Science with 

Exercise Physiology and BSc (Hons) Athletic and Rehabilitation Therapy undergraduate 

degree courses in Athlone Institute of Technology. Each student has completed Garda vetting 
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and has experience working with the public from previous placements. They will help to 

organise the testing stations, record participants weight and height, supervise the warm up 

and record results. The Principal Investigator has completed a 'Safeguarding 1: Child Welfare 

and Protection' workshop and will ensure fair treatment of all participants is maintained 

throughout the study.  

Potential Risks 

All the procedures used are safe, will be conducted by trained personnel and do not require 

anything extra in the daily routine. The risks involved are no more than what may occur in a 

normal PE class.  

Benefits 

Information regarding your child’s FMS proficiency will be provided. This will include how 

your child performed before and immediately after the intervention programme in addition 

to his/her ability to retain any improvements one-year post-intervention. While many 

intervention programmes have successfully led to improvements immediately following a 

targeted intervention programme, the long-term consequences are less clear. If we want 

children to maintain a physically active lifestyle, it is essential that they are proficient in a 

wide range of basic skills. There is a need to identify if skills can be retained in the long-term 

in order to provide children with the motivation and confidence to partake in sport and/or 

physical activity for life.   

Confidentiality 

The results and information received from this study are regarded as confidential and will be 

used by the investigating team only. All video-recordings will be stored on a password 

protected memory stick. The memory stick will be stored in a locked filing cabinet and will 

not leave AIT. This will only be accessible to the principal investigator doing this study. Your 

child’s data will be kept anonymous through a personal ID number and through pixelating 

faces on all videotapes. Data will be destroyed 5 years after publication of this study. 

What results will be used for 

Results of this study will be used to create a thesis document as part of a postgraduate 

research project. While results may be used for various publications and oral presentations, 

your child’s identity will not be revealed in any case.  

Freedom of withdrawal 

Participation in the study is entirely voluntary and you/your child have the right to withdraw 

from the study at any time.  

We hope you will be interested in allowing your child to participate in this project once more 

and should you have any queries please do not hesitate to get in touch. 

 



237 
 

 

Informed Consent Form 

 

A one–year follow-up investigation of the effects of an 8-week intervention programme 

on fundamental movement skill proficiency levels in Irish primary school children 

• I have read and understand all the information in the plain language statement. 

• I understand what the project is about and what the results will be used for. 

• I am fully aware of all testing procedures  

• I am aware of the potential risks and benefits associated with this study. 

• I understand that any information about my child will be kept confidential and will 

be coded with a subject ID. 

• I understand that the results of the research study may be published but that my 

child’s identity will not be revealed.  

• I know that participation in this study is voluntary and that my child can withdraw/I 

can withdraw my child from the study at any time without giving a reason. 

• I understand that if I/my child have any questions regarding any aspect of this 

research study I/my child can contact any of the investigators involved with this 

study. 

 

Child’s name: ______________________     Parent/Guardian Signature: ____________ 

 

Investigator’s signature: _____________________                  Date: ____________________ 

 

 

Contact details: 

Name:  Lisa Kelly (Principal Investigator) 

Email: l.kelly@research.ait.ie     Office Phone:  090 646 8059 

mailto:l.kelly@research.ait.ie
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Appendix F: Lesson plans for intervention 

Session 1: Throw, catch, gallop 

Warm up 
10 minutes 

Catch relay 
Divide the class into groups of four, two on each side of the lines. Students 
run from one side to the other and when the runner with the bean bag 
reaches the other side they throw the beanbag to the next runner and so on. 
Students extend the space in between the group after each full rotation. (Give 
teams an animal to imitate for each go including a horse to identify who can/can’t perform 
the gallop).  

 
Quick dynamic stretch before moving on to activity 1 
© State of NSW, Department of Education and Communities, 2012 
 

Activity 1 
15 minutes 

Circuits 
Divide group into three. Each group spends 5 minutes at a station. After 5 
minutes, groups rotate to next station.  
 

- Question on how to correctly perform the skill 

- Offer encouragement and guidance to each other after each throw 

- Make it easier/more difficult according to ability 

Station 1: Develop Underhand Throw 
Throwing different sized balls/beanbags into a bin/bucket  
 
Place a bucket/large bag in the centre of a circle marked out by cones 
Each child stands at a cone 
Individually they practice underhand throwing balls/beanbags into the 
bucket 
 
 

 
 
Station 2: Develop Overhand Throw 
Throwing beanbags at targets 
 
Divide group into 2-3 groups. Set up targets using cones or hula-hoops. 
Child overhand throws beanbag towards target whilst being instructed on 
correct technique by station supervisor (E.g. step forward with opposite foot 
to throwing hand).  
After throwing, each child collects their own beanbag and passes to next in 
line. 
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Station 3: Develop Catching technique 
Place a selection of balls inside a hoop – football, basketball, tennis ball, 
bouncy ball, beanbag, mini football, sliotar etc. 
Form a line with approx. 2 metres between each person - the person at the 
start picks a ball and throws it to the next person until it reaches the end of 
the line; the last person places the ball inside a hoop at the end. If the ball is 
dropped, they must start again.  
Variations: catch with 2-hands, catch with 1-hand, pretend the ball is an egg, 
pass high, pass low. 
 
Question at the end 

- Which ball was easiest to catch – why? 

- What should we do in order to correctly catch a ball? 

 

Activity 2 
15 minutes 

Obstacle course 
  
Highlight that it’s not a race and that it is important to try and perform skills correctly. 
Divide into 2-3 teams so that it’s a relay style course.  
Obstacle 1:  Overarm throw 
Throw beanbag into target area using overarm throw in order to start, first 
attempt from line 1, if they fail, move closer, and if they fail again move 
closer. Go after third attempt regardless.  
Obstacle 2: Gallop 
Gallop from start to obstacle 3. (have tennis balls placed on top of circular 
cones for each team)  
 
Obstacle 3: Underarm throw 
Child picks up tennis ball and throws it using the underarm technique 
against the wall. Encourage child to catch it without letting it bounce. If 
child fails to catch they must fetch the ball and return to cone before 
galloping back to start. Continue as relay and give pointers on how to 
correct technique of different skills. 
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Skill components as outlined in the TGMD-3 

Skill Criteria 

Overhead 
Throw 

1. Wind-up is initiated with downward movement of hand and arm 
2. Rotates hip and shoulder to a point where the non-throwing side 

faces the wall 
3. Steps with the foot opposite the throwing hand toward the wall 
4. Throwing hand follows through after the ball release, across the body 

toward the hip of the non-throwing side 
 

Underhand 
Throw 

1. Windup is initiated with a downward movement of hand and arm 
2. Rotates hip and shoulder to a point where the non-throwing side 

faces the wall 
3. Steps with the foot opposite the throwing hand toward the wall 
4. Throwing hand follows through after the ball release, across the body 

toward the hip of the non-throwing side through after ball release to 
at least chest level 

 

Two-hand 
Catch 

1. Child’s hands are positioned in front of the body with the elbows 
flexed 

2. Arms extend reaching for the ball as it arrives 

3. Ball is caught by hands only 

Gallop 1. Arms flexed and swinging forward 
2. A step forward with lead foot followed with the trailing foot landing 

beside or a little behind the lead foot (not in front of the lead foot) 
3. Brief period where both feet come off the surface 
4. Maintains a rhythmic pattern for four consecutive gallops 

 

 

 

 

 

 
 

Cool Down 
5 minutes 

Gentle jog and full body stretch 

Total 
45 minutes 
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Session 2: Jump, skip, kick 

Warm up 
10 minutes 

Animal moves 
Students move around the allocated area as a designated animal, for 
example a bunny hop, seal slide, snake slither, emu run, kangaroo jump or 
crab crawl. Then students choose their own animal movement to move 
around the area. 
 
Dynamic Stretch 
 

Activity 1 
15 minutes 

Game 2: 10 minutes Skipping/jumping Tag 
 
Before starting the game, discuss the important components of 
skipping and jumping 
 
Skipping 

- Use of arms 

- Hop followed by a step 

- Rhythm 
Explore different modes of skipping 

1. Skip for length 
2. Skip for height 
3. Skip like a fairy 
4. Skip like an elephant 
5. Explore difference between using arms and not using arms 

 

Jumping 
1. Start with knees bent and arms behind back 
2. Use of arms to propel forward/upwards 
3. Start and land on two feet 
4. Soft landing, bending knees to absorb force 

 
Movement skills/concepts Sustained skipping/jumping, 
skipping/jumping for speed and to evade an opponent, balance (static and 
dynamic). 
Set-up Bands to identify the taggers, discs/spots. 
Grass or hard area. 
Groups of approximately 10, including two to three taggers (each wearing a 
band) per group. 
Activity: This simple tag game incorporates skipping/jumping 
Taggers skip/jump to tag other participants who are also skipping/ jumping 
within the designated area. When a person is tagged, the tagger gives their 
band to that person, who then becomes the tagger, while the previous 
tagger joins the rest of the group. You cannot be tagged if you are standing 
in a stork balance on one of the discs in the area.  
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Can you see …? 

• heads up to see where they are going using arms for balance 

• Good technique as outlined above 
 

Activity 2 
15 minutes 

Relay style obstacle course 
 
Form 3 teams with each team lined up behind a cone. 
 
Station 1: Develop horizontal jump 
Place 4 hoops in a line. Children jump from one hoop to the next. 
 

1. start in a crouched position with arms behind 
2. reach up to the sky 
3. land softly 

 
Station 2: Develop vertical jump 
Set up 2 poly-spots per group and 2 mini hurdles.  
 
Station 3: Develop kick 
Place ball on top of round cones to elevate the ball. Place a target on the 
wall to aim for. Once a child has kicked the ball, they collect and place it on 
the cone for the next participant.  

1. Non-kicking foot close to the ball 
2. Kick with shoelace/side of foot 
3. Aim for target using previous skills 

 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 

 



243 
 

Session 3: Jump, skip, kick 

 

Warm up 
10 minutes 
 
Bibs 

Light skipping to warm-up 
Line children up and demonstrate correct skipping technique. Line up at 
one end of the hall and in small groups skip from one end to the hall to 
the other. 

- High skipping 

- Low skipping 

- Long skipping 

- Skip like a fairy/elephant/quickly/slowly 
 
Stuck in the mud 
Assign three taggers and give them a bib for identification. All children 
skip around the hall. If caught by a tagger, child must stand with arms and 
legs out wide. They can be freed when another child crawls under legs or 
runs under their arms. Emphasise good skipping technique. 
 
Dynamic stretch 

Activity 1 
15 minutes 
 
Hula-hoops 
Hurdles 
Poly-spots 

Shark attack obstacle course: Develop jumping technique 
 
Assign three teams and line each up behind a cone 
Place pictures of sharks and fish around the floor to create an imaginary 
ocean 
Set up: 
Obstacle 1: 2 Hula-hoops 
Obstacle 2: 2 Mini hurdles 
Obstacle 3: 2 Poly-spots 
 
Instructions: Children must take their time performing the jumps. Tell 
them to stop and resume correct start position before each jump. Hula 
hoops emphasise horizontal jump and Mini hurdles/poly-spots emphasise 
vertical jump. 
After obstacle 3, they skip back to the back of the line and sit with their 
hands on their head until all team members have completed the course. 
 

Activity 2 
15 minutes 
 
Bowling pins 
Hula-hoops 

Bowling pins and target practice for kicking 
 
Use the same teams from Activity 1. 
Set up bowling pins for each team 
Place ball approx. 4 metres from the pins and start line approx. 4 metres 
from the ball. 
Each team member takes a turn at running up to kick the ball to try and 
knock as many pins as possible. 
Each team adds up scores (1 point per pin knocked over) until all 
members have gone 
Repeat 3-4 times 
 
If time allows. Repeat the same activity using hula-hoops propped up 
against the wall. 
 

Cool Down 
5 minutes 

Gentle jog and stretching 

Total 
45 minutes 
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Session 4: Forehand strike, dribble, slide 

Warm up 
10 minutes 

Stuck in the mud  
Give 3 taggers vests so children can identify who is on. 
Change the taggers every couple of minutes 
Incorporate different locomotor skills: run, skip, slide, gallop 
 
Dynamic Stretch 
 

Activity 1 
15 minutes 
 
Equipment: 
Soft balls/tennis balls 
Baskets 
Cones  

Forehand Strike 
Striker’s vs Catchers: strikers must use forehand strike technique to 
strike the ball using their hands aiming for the catcher’s basket. 
Arrange group into equal sized teams and line up behind a cone. 
The first member is the catcher and picks up the basket facing 
their team as in the diagram. 
The first person on each team aims to strike the ball into the 
catcher’s basket using correct forehand strike technique. The 
catcher can move to try and catch the ball in the basket. After 
striking, that team member swaps places with the catcher who goes 
to the back of the line.  
 

 
Watch out for: 

1. Backswing when ball is bounced 
2. Step forward  
3. Good strike technique 
4. Follow through 
5. Eyes focussing on target 

 
 
 

Activity 2 
15 minutes 
 
Equipment: 
Basketballs/playground 
balls 
Cones to make a 
square 

Dribble 
Squares: Set up 3-4 squares with equal numbers at each station. 
Number the cones 1-4. Team members start at cone 1 with a ball 
and take it in turns going around the square, performing 5-6 
dribbles at each cone as outlined below. 
 
Different dribble technique at each cone 

1. Right hand 
2. Left hand 
3. Switch hands 
4. Walk/jog and dribble and pass to next team member 
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Watch out for: 
1. Contact ball at waist level 
2. Pushing ball with fingertips and not slapping the ball 
3. Control  

 
Slide 
Keep the same set up as in the dribble.  Call a number and children 
must slide around the cones to the number cone that is called and 
then return to start. Do it individually first and then in pairs with 
pairs facing each other. 
 
Watch out for: 

1. Body turned sideways 
2. Shoulders aligned in straight line (not twisted) 
3. Step with leading foot and slide with trailing foot 
4. Continuous rhythm 

 
 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 5: Forehand strike, dribble, slide 

Warm up 
10 minutes 

Animal Moves 
Side gallop challenge 
Divide group into two groups. Team 1 have no bibs and team 2 have 
bibs. 
In a designated area scatter coloured cones randomly.  Student’s side 
gallop in square marked out by white lines. Coach calls out one or two 
colours. Participants run to the centre and pick up a cone of the colour 
that was called out. Only one cone allowed per person. The team who 
picks up the most gets a point. Repeat a few times, changing direction of 
side gallop each time.  
Dynamic stretch 
 

Activity 1 
15 minutes 
 
Equipment: 
Cones  
Playground 
balls/basketballs 

Slide and dribble development: 
Run straight and slide sides 
Incorporate dribbling 
Relay style after practicing for a while 
 
  
 
 
 
 
 
 
 
 
 
 
Watch out for: 
Slide:  
1. Smooth rhythmical movement. 
2. Brief period where both feet are off the ground. 
3. Weight on the balls of the feet. 
4. Hips and shoulders point to the front. 
5. Head stable, eyes focused forward or in the direction of travel. 
Dribble: 

• Pushing ball (not slapping) 

• Control of ball 

• Bouncing at waist height 

Activity 2 
15 minutes 
Equipment: 
Rackets 
Tennis balls 
Hoops 
Cones 
 

Forehand Strike: 
Strikers and catchers 
Divide up so people of similar ability in same groups 
Incorporate rackets and aim for target/hoop 
Forehand strike: 

• One foot in front 

• Drop ball with one hand and strike with the other 

• Timing/co-ordination between bounce and strike 

• Ability to gently strike the ball (controlled movement) 

 

Cool Down Gentle jog and stretch 
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5 minutes  
 Questions: 

• What do we need to remember when we are sliding? 

• What way should our body face? 

• What do we do with our arms? 

• What do we need to remember for dribbling? 

• What part of our hand do we dribble with? 

• Do we slap or push the ball? Why? 

• How high should the ball bounce when dribbling? 

• What do we need to remember for the forehand strike? 

• What foot do we step with? 

• When do we get ready to strike the ball?  

Total 
45 minutes 
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Session 6: Two-hand strike, balance, hop 

 

 

Warm up 
10 minutes 

Animal Moves 
Children run around the hall. Instructor calls out an animal to imitate. E.g. 
Horse, kangaroo, penguin, monkey, crab, turtle, rabbit, frog, flamingo 
When whistle is blown, children freeze and balance in different positions 
Dynamic stretch  
 

Activity 1 
15 minutes 
 
Equipment: 
 
Ladders 
Cones  
Poly-spots 
 

Balance and Hopping 
Set up: 3 cones, 3 sets of straight lines, 3 ladders, 3 polyspots 
 
Start: Line up behind the cone 
 
Obstacle 1: Straight line walking to maintain balance 
Variations 

- Walk backwards 

- Place beanbag on head 

- Hop along the line without falling over 
 
Obstacle 2: Hop through ladders 
Variations 

- Hop right foot 

- Hop left foot 

- Hop side ways 

- Hopscotch 

- Skip a box  
 
Obstacle 3: Hop for distance 
Stand on one foot on poly-spot and hop as far as you can on one leg- try 
to beat your mark each time 
Return to your team and high five next person to go 
  
Hopping: watch out for 

1. Non hopping leg swinging forward to produce force 
2. Foot of non-hopping leg remains behind hopping leg 
3. Use of arms 
4. Rhythmic hopping  

Activity 2 
15 minutes 
Equipment: 
 
Targets 
Batting tee 
Bats 
Tennis balls 
 

Target practice using two-hand strike  
 
Keep the 3 teams as in activity 1 
Each player takes it in turns to strike at the target  
Instructor gives tips on how to improve technique 
 

1. Childs preferred hands grips bat above non-preferred hand 
2. Non-preferred hip/shoulder faces straight ahead 
3. Hip and shoulder rotate/derotate during swing 
4. Steps with non-preferred foot 
5. Hits ball sending it straight ahead 

 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 7: Two-hand strike, balance, hop 

Warm up 
10 minutes 

Balance tag 
 
Four hoops placed around the hall (Standing in a hoop on one leg is the 
den) 
Two taggers hold a ball 
When a person is tagged, they take the ball and become the tagger. 
Incorporate different locomotor skills (skip, hop, jump, slide, gallop) 
 
Dynamic stretch 
 

Activity 1 
15 minutes 
 
Equipment: 
 
Cones  
Soft ball 
 

Balance Relays 
 
Set up: 3 cones, 3 soft balls 
 
Start: Line up behind the cone 
 
1: Beanbag on head relay 
 

- Divide group into 3 teams, each team is given a beanbag. 
Individually, they place beanbag on head, run out to cone and 
back, passing  the beanbag to the next team member 

 
2: Balance the ball relay 

- Children work in pairs to balance ball between their foreheads  

- Children work in pairs to balance ball between their backs 

- Wheel barrow race  
 

Activity 2 
15 minutes 
Equipment: 
 
Targets 
Batting tee 
Bats 
Tennis balls 
 

Hopping + Target practice using two-hand strike 
 
Keep the 3 teams as in activity 1 
 
Obstacle 1: Hopping through ladders 
 
Variations 

- Hop right foot 

- Hop left foot 

- Hop side ways 

- Hopscotch 

- Skip a box  
 
Hopping: watch out for 

1. Non hopping leg swinging forward to produce force 
2. Foot of non-hopping leg remains behind hopping leg 
3. Use of arms 
4. Rhythmic hopping 

 
Obstacle 2: Two-hand strike at target 
Each player takes it in turns to strike at the target  
Instructor gives tips on how to improve technique 
 

6. Childs preferred hands grips bat above non-preferred hand 
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Hold the Ball 

This relay game is played in pairs. Every pair stands face to face with each other and try to 
pinch ball between their foreheads without using their hands. Now every pair has to complete a 
distance without dropping the ball and is not allowed to use hands to hold it in place. 

 

Wheel barrow race 

 

 

 

 

 

7. Non-preferred hip/shoulder faces straight ahead 
8. Hip and shoulder rotate/derotate during swing 
9. Steps with non-preferred foot 
10. Hits ball sending it straight ahead 

 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 8: Throw, catch, gallop 

 

 

Warm up 
10 minutes 

Cups and Saucers 
Randomly spread out cones with equal numbers turned upright (saucers) 
and upside down (cups).  
Make two teams calling one cups and the other saucers. Cups turn as many 
cones upright as possible and vice versa for saucers. Team with the most 
cones turned their way wins. Play 4x1minute rounds.  
Dynamic Stretch 

Activity 1 
15 minutes 
 
Equipment: 
 
Cones  
Variety of 
balls 
Baskets 
 

Underhand throw + Gallop 
4 teams - one at each corner of a square 
Balls in the centre of square 
First team member gallops to centre to collect a ball. Must underhand throw 
to team member who catches it and places it in basket. If it is not caught, 
they must return the ball to the centre. Return to end of line once the ball 
goes in and next player goes then.  
Once all balls are gone from the centre, the team with the most balls in the 
basket at the end wins. 

 
 

Activity 2 
15 minutes 
Equipment: 
 
Cones 
Hula hoops 
Beanbags 
Tennis balls 

Overhand throw: 
3 teams line up behind a cone 
Place 3 hoops out in front of each team 
1st hoop = 10 points, 2nd hoop = 20 points, 3rd hoop = 30 points 
Team members must overhand throw the tennis ball/beanbag towards the 
hoops and aim to score as many points as possible by the end of the game 

• finger grip side on throw 

• driving through hip, shoulder, arm, elbow, wrist, fingers following 
through 

• You could ask … How will you achieve maximum distance when 
throwing the ball? 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 9: Throw, catch, gallop 

Warm up 
10 minutes 

Zombie Tag 
 
Two players are given bibs and one player given a soft ball. The bibs are the 
taggers. If someone gets tagged, they walk around like a zombie. The player 
with the ball can free the zombies by touching them with the ball. Start with 
running, then have children gallop or skip for other rounds. 
 
Dynamic Stretch 

Activity 1 
10 minutes 
 
Equipment
: 
 
Cones  
Variety of 
balls 
Baskets 
 

Overhand throw: Target throw 
Two teams line up 
Place targets on the wall with points allocated to each target 
Leave bucket of ball beside at the end of the hall 
Players must run to the bucket, choose a ball of choice return to a poly-spot 
of their choice and aim for a target. (Change method of movement to collect 
ball. E.g. gallop, skip etc. 
Each team adds up their score as they go along 
 
After a player throws they must collect their ball and pass it to the next player 
who will then return it to the bucket and choose a different ball. 
 

• Encourage good technique for running/galloping out 

• Pay attention to use of arms 

• Encourage players to challenge themselves (don’t always choose the 
closest marker) 

• Watch for step forward with opposite foot 

• Side on stance 

• Follow through 
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Activity 2 
 
 
 
Equipment
: 
Hurdles 
Cones 
Poly-spots 
Small 
balls/beanba
gs 

Horserace relays 
 
Set up: 
3 cones (1 for each team) 
 
3 hurdles for each team 
 
Teams line up behind their cones 
The aim is to take it in turns galloping from the start cone to the end cone 
and jump the hurdles on the way. 

 
 

Activity 3 
 
Equipment
: 
Hurdles 
Cones 
Poly-spots 
Small 
balls/beanba
gs 
Baskets 
 

Set up: 
As above only take away the first hurdle and place a poly-spot in its 
place 
Place a bucket with small balls and beanbags at the end zone for each 
team 
Place a basket at the start line for each team 
Players must gallop out, jumping hurdles along the way to their bucket. They 
can choose any ball/beanbag, gallop back to the poly-spot and then 
underhand throw to the next team member. The ball can only be put in the 
basket if caught cleanly. Players keep trying until the ball is caught, after 
which the next player goes. 
 
 
 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 10: Jump, kick, skip 

Warm up 
10 minutes 

Skipping under the bridge  
 
Students skip around the designated playing area in pairs. Two students are 
nominated as ‘taggers’. When pairs of students are tagged, they face each 
other and form a bridge by joining hands and holding them above their 
heads. To release these students, a free pair of students must skip under the 
bridge. 
 
Dynamic stretch 
 

Activity 1 
15 minutes 
 
Equipment: 
 
Cones  
Footballs 

Relays  
Divide into 3 teams, each team line up behind a cone 
 

1. Skipping only 

- Focus on different forms of skipping...high, low, zig-zag 

- Skip from cone 1 to cone 2 emphasising good technique 

- Focus mainly on correct use of arms  
 
 

2. Skipping and dribbling (Place football at cone 2) 

- Skip from cone 1 to cone 2 

- Take football from cone 2 and dribble back to start 

- Pass the ball to next player who dribbles to cone 2, this player 
leaves ball at cone 2 and skips back to start 

- Continue for a few rounds 
Remind players of good skipping technique 
When dribbling, ensure they are keeping ball close and using instep/inside 
of foot to control the ball. 
 

Activity 2 
 
10 minutes 
 
Equipment: 
Hurdles 
Cones 
Poly-spots 
Small 
balls/beanbags 

Target practice to practice kicking technique 
 
Use the same 3 teams from activity 1 
 

- Prop hula-hoops against the wall as a target 

- Have players aim for the hula-hoop using a short run up to kick the 
ball 

- N.b. 

- Continuous run up 

- Leap/longer final step before kicking the ball 

- Kick with instep/inside of foot 
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Activity 3 
 
10 mins  
 
Equipment  
 
Hurdles 
Poly-spots 
Footballs  
Cones 
 

Jumping and kicking obstacle course 
 
Keep same teams as before 
Line up behind a cone 
 
Set up: 
2 hurdles per team 
2 poly-spots per team 
Football and hula-hoop per team 
 

- Start by jumping over hurdles starting and landing on two feet 
(emphasise use of arms) 

 

- Horizontal jump from poly-spots: Encourage them to jump as far 
as they can 

 

- Then run up and kick ball towards hula-hoops 
 

- Place ball back on cone and return to start 
 

Cool Down 
5 minutes 

 

Total 
45 minutes 
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Session 11: Jump, kick, skip 

Warm up 
10 minutes 

Traffic Lights 
Children run around a circle marked out by cones 
Instructor stands in the middle and has a green, orange and red cone. Players 
must watch and react to the colour cone being held up 
 
On green: run around 
Orange: Slow down 
Red: Stop and balance 
Incorporate skipping/galloping/sliding 
 
Dynamic Stretching 
 

Activity 1 
15 minutes 
 
Equipment: 
 
Cones  
 

Skipping/jumping Tag 
Movement skills/concepts Sustained skipping/jumping, skipping/jumping 
for speed and to evade an opponent, balance (static and dynamic). 
Set-up Bands to identify the taggers, discs/spots. 
Grass or hard area. 
Groups of approximately 10, including two to three taggers (each wearing a 
band) per group. 
 
Activity: This simple tag game incorporates hopping /skipping/jumping 
Taggers hop/skip/jump to tag other participants who are also 
hopping/skipping jumping within the designated area. When a person is 
tagged, the tagger gives their band to that person, who then becomes the 
tagger, while the previous tagger joins the rest of the group. You cannot be 
tagged if you are standing in a stork balance on one of the discs in the area.  
Change it up: If you’re on a disc, you cannot be tagged but must be 
performing vertical jumps – as high as possible 

 
Can you see …? 

• skipping only 

• heads up to see where they are going using arms for balance 
Variations 

• Skipping high, low, long etc. 
Vary locomotor skill: Leap, jump or skip 
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Activity 2 
 
10 minutes 
 
Equipment: 
Cones 
Poly-spots 
Footballs 
Skittles 
 
 

Game 2: Obstacle course/Relays 
Divide into 3 teams 
 
Relay 1: Dribble/Kicking 
Dribble ball from start as far as poly-spot. Place ball on poly-spot and aim to 
knock over skittle. 1 point for each score.  After aiming for skittle, pass ball 
back to next team member and skip back to the start. 
 
Variation: 
Can add in cones that they have to dribble around if it gets too easy 
 
 
Main focus: 
Kick with instep of foot 
Use arms when skipping 
 

Activity 3 
 
Equipment  
 
Hurdles 
Poly-spots 
Footballs  
Cones 
Skittles  
 

Practice jumping: 
Practice horizontal jump from one side of the hall to the next 
Aim is to try and get from one side to the next with as few jumps as possible 
Instruct the children on each jump 
 

- Ready position: (knees bent and arms behind back) 

- Jump (arms propel above head, two feet come off the ground 
together and land together) 

- Landing (knees bend to absorb force) 
 
Relay 2: Jumping and kicking 
Jump as far as they can x2, Jump over mini hurdles x2, run up and kick ball at 
skittle. 1 point for each skittle knocked over. Make sure ball is placed back on 
poly-spot after each go. 
 
Main focus: 
Leap before kicking ball  
Place non-kicking foot close to ball 
 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 12: Forehand strike, dribble, slide 

Warm up 
10 minutes 

 

• Animal moves 

• Traffic lights (sliding around a circle) 

• Dynamic Stretch  

 

Activity 1 
 
Equipment: 
 
Cones  
Rackets 
Tennis balls 
Targets 
Basketballs/ 
Playground 
balls 

Forehand Strike 
  
Concept:  1 hand strike, stationary throw to bouncing, striking,  
 

➢ Place targets on the wall at varying heights 

➢ Set up a starting point 3 meters from the wall 

➢ Grab the racket with one hand and the ball with the other 

➢ Bounce the ball, then forehand strike the ball with the other aiming 

towards the target  

Activity:  A striking game working on hand eye coordination, the game 
incorporates bouncing, striking and coordination. 

➢ The child picks up the ball with one hand and picks up the racket 

with the other; the child will then bounce the ball in front of them 

and strike the ball towards the target. 

 

 
Can you see?  

➢ One hand strike  

➢ Eye of the ball 

➢ Bouncing the ball with the opposite hand to the striking hand 
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Activity 2 
 
10 minutes 
 
Equipment: 
 
Cones 
Playground 
balls 

Zig-Zag Dribble 
 
Concept:  lateral shuffle side to side, legs and arms moving in the same 
directions, facing the same direction while going one way, dribbling a ball 
with one hand continuously. 
Activity  lateral movement, 1 hand dribble, ball control, coordination  
 

➢ A game focused on lateral movement in diagonal directions and the 

child will dribble the ball changing hands at every second cone.  

 
 

 
 
Can you see? 

➢ Correct lateral shuffle  

➢ 1 handed dribble  

➢ Use of both hands  

 
 

Activity 3 
 
Equipment  
 
Cones 
Playground 
balls 
Rackets 
Tennis balls 
Targets  
 
 

Relay races  
 
Concept:   A race which is involving all three new skills and combining them 
into one continuous event  
Activity:  lateral movement, striking a ball, dribble a ball 
 
 

➢ The child will start by sliding from the start cone (X) up to a ball (O), 

they will then pick the ball and dribble it 5 times with favourable 

hand, they will then slide to the next cone (I) where they will pick up 

a ball in one hand and the racket in the other, then striking the ball 

towards targets on the wall 
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              X – Start 

              O- Dribble the ball 
               I- Strike the ball 
 

 

 

 

 

 
 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 

 

X  X X 

 

O O O 

 

I I I 

Targets 
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Session 13: Forehand strike, dribble, slide 

Warm up 
10 minutes 

Stuck in the mud: Sliding only 
 
Dynamic stretch 
 

Activity 1 
 
Equipmen
t: 
 
Cones  
Basketballs 
 

Dribble + slide 
Set up square using cones 
Divide group into 4 with 1 group behind each cone 
Start with balls at one side 
First child dribbles ball and passes to the child at the opposite side and goes to 
the back of the line which they passed to 
 
Add in variations 

- Dribble while sliding 

- Dribble with other hand 

- Dribble in and out between cones 

- Dribble and stop at poly-spots bouncing 4 times on a poly-spot 
before moving on 

 
 

 
Activity 2 
 
10 minutes 
 
Equipmen
t: 
 
Rackets  
Tennis balls 
Targets  

Forehand strike 
 
 
Target practice like before focussing on technique 

- Step forward with opposite foot 

- Shoulder facing direction of target 

- Holding racket with preferred hand 

- Bounce the ball correctly and timing of swing 

- Move further away from target each time 
 

Activity 3 
 
Equipmen
t  
 
Basketball 
Cones  
Poly-spots 
Rackets  
Tennis balls 

Relay to incorporate dribbling, sliding and forehand strike 
 
 
Slide from cone to cone swapping sides each time 
Bounce ball 5 times 
Forehand strike towards target 
Return to back of group line 
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Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 14: Two-hand strike, hop, balance 

Warm up 
10 minutes 

Group up 
 
Children run around the hall. Instructor blows the whistle and calls a number. 
Children form group of that number and stand on one leg. Go on whistle 
again. Incorporate hopping, skipping galloping etc. 
 
Dynamic stretch 
 

Activity 1 
10 minutes 
 
Equipment: 
 
Cones  
 

Sideways plank relay 
 
Players must walk sideways with hands and feet on the ground. They must go 
around the cone and back to the next team member. If knees touch the 
ground they start again. First team with all players back wins. 
 
Variations: 

- Bear crawls 

- Crab walks   
 
Main focus: 
Balance/body control 

Activity 2 
 
10 minutes 
 
Equipment: 
Beanbags 
Tennis balls 
Cones  
Baskets  

Hopping challenge 
 
Divide into 3 teams 
Each team lines up behind a cone  
Place a basket beside each team cone 
Place a bag of small balls and beanbags at the other end 
 
Aim: to gather as few balls as possible 
Players hop from the start to the end zone where the balls are. They must 
count the number of hops they take and pick out that number of 
balls/beanbags. Players return the balls/beanbags to their team basket. The 
team with the least number of balls/beanbags wins. 
 
Main focus: 

- Hop for distance 

- Encourage pendular motion of leg and use of arms to gain extra 
distance 

 

Activity 3 
10 minutes 
Equipment  
Bats  
Batting tee 
Tennis balls 
Targets  

Hopping followed by 2-hand strike at target 
 
Players hop from start to batting station. Two hand strike the ball towards the 
target on the wall. Collect ball, place it back on the batting tee and hop back 
to next team member. Repeat until all members of each team have completed 
the relay. 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 15: Two-hand strike, hop, balance 

Warm up 
10 minutes 

• Traffic lights going around the circle (child must stop when ‘red’ is 

shouted and stand on 1 leg until ‘green’ is shouted.  

• Dynamic Stretch  

Activity 1 
10 minutes 
 
Equipment: 
 
Cones  
Batting tee 
Bat 
Tennis ball 
Target  
 

Two hand strike 
Concept: 2 hand strike, ball on a stationary baseball tee, striking,  

➢ Place targets on the wall at varying heights 

➢ Set up a starting point 3 meters from the wall 

➢ Place the tennis ball on the baseball batting tee 

➢ Strike the ball with two hands on the bat, aiming towards the target  

Activity: A striking game working on coordination, the game incorporates 
striking and coordination. 

➢ The batter places the tennis ball on the batting tee, picks up the bat 

with two hands; the batter will then strike the ball towards the target 

Can you see?  

➢ Two hand strike  

➢ Eye of the ball 

➢ Correct body position prior to strike 

Activity 2 
 
10 minutes 
 
Equipment: 
Cones  
Rackets 
Tennis balls 
Beanbags 
 

Balance relay race 
Concept: A series of balance games incorporated into one race involving 
balancing of objects 
Activity Objet balancing, coordination 

• The game will focus on balancing objects while moving. The 

children will be divided evenly into groups. The first person in 

the group will place a tennis ball on a tennis racket and balance 

the ball to the next cone. There they will place down the ball and 

racket and place a bean bag on their head and return to the start 

where the next person will take the bean bag and go towards to 

next cone. if the child drops the ball/bean bag they must return 

to nearest cone 
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Activity 3 
 
10 minutes 
Equipment  
Bats  
Batting tee 
Tennis balls 
Targets  
Ladders 

Relay races (hop, balance and two hand strike) 
 
Concept:  A race which is involving all three new skills and combining them 
into one continuous event  
Activity: balance, hopping and two hand strike 

➢ The children will be divided evenly into groups. The first child in 

each group will single leg hop from the start cone(X1) to a Lilly 

pad/cones (O), they will then hop landing on the opposite foot to 

another Lilly pad/cone and so on. After the final Lilly pad they run 

to the next cone (X2) and will pick up the bat and strike the 

stationary ball towards the wall aiming for a target then return to the 

start for the next person to go. 

 
Option: Use ladders instead of poly-spots for hopping 
 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Session 16: Throw, catch, gallop 

 

 

Warm up 
10 minutes 

Warm up: 
Cups and saucers 
Dynamic Stretch 
 

Activity 1 
10 minutes 
 
Equipment: 
 
Cones 
Hurdles 
Poly-spots 
Tennis balls 
Beanbags 
Small balls 

Galloping relays with hurdles 
Divide into 4 teams 
Set up: start cone, 2 hurdles, end cone per team 
Each team lines up behind their start cone, player gallops out over hurdles 
and around end cone, gallops back over hurdles and high fives next player to 
go.  
 

 
Activity 2 
 
10 minutes 
Equipment: 
 

Galloping relays + underhand throw and catch 
Set up: as above with poly-spot before the first hurdle 
Each team has a soft ball. First player runs over hurdles around end cone and 
stops on poly-spot on the way back. On the poly-spot, they underhand throw 
the ball to the next team member who must catch it with two-hands. If they 
catch it, they go. If not, the ball must be thrown again until caught. 
Galloping: watch out for use of arms and good rhythm 

Activity 3 
 
10 minutes 
Equipment  
 

Overhand throw 
Set up: as game 2 with hula-hoops in place of end cones 
Players start by standing at poly-spot and overhand throw a tennis ball 
towards the hula-hoop. Teams score a point for each ball that bounces inside 
the hoop. After the ball is thrown, that player must collect the ball and pass it 
to the next team member. 
Underhand throw: watch out for stepping forward with opposite foot and 
using appropriate force to throw to next player 
Overhand throw: step forward with opposite foot, turn hip and shoulder 
towards target and follow through after throwing. 

Cool Down 
5 minutes 

Gentle jog and stretch 

Total 
45 minutes 
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Appendix G: Final version of questionnaire 
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Appendix H: Calculations to determine the number of schools required from each 

region 

Calculation for stratum allocation for schools in each region 

Region Population % of population Required sample 

size 

Border 484 16% [(484/3109)*100] 70 (436*0.16) 

Dublin 445 14% 62  

Mideast 294 9.5% 42 

Midwest 400 13% 57 

Southwest 474 15% 66 

Midlands 241 8% 35 

West 481 15.5% 68 

Southeast 290 9% 40 

Total 3109 100% 440 

 

Border region: Target sample = 70 schools 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

Border           

Cavan 65 3 0 7 75 

Donegal 68 3 5 98 174 

Leitrim 27 0 0 10 37 

Louth 54 9 5 1 69 

Monaghan 52 0 3 7 62 

Sligo 51 2 2 12 67 

Total  317 17 15 135 484 

Percentage 65.5% 3.5% 3% 28% 100% 

Target sample 
70*0.655 
46 

70*0.035 
3 

70*0.03 
2 

70*0.28 
20 

71 
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Dublin Region: Target sample = 62 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

Dublin 280 136 28 1 445 

Total 280 136 28 1 445 

Percentage 63% 31% 6% 0% 100% 

Target sample 
62*0.63 
39 

62*0.31 
20 

62*0.06 
4 

62*0.0 
0 

63 

 

Mideast Region: Target sample = 42 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

Mideast           

Kildare 90 2 5 3 100 

Meath 108 0 3 2 113 

Wicklow 75 2 2 2 81 

Total  273 4 10 7 294 

Percentage 93% 1% 3.5% 2.5% 100% 

Target sample 39 1 2 2 44 

 

Midwest Region: Target sample = 57 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

Midwest           

Clare 98 1 4 9 112 

Limerick 117 14 0 3 134 

Tipperary 135 5 4 10 154 

Total  350 20 8 22 400 

Percentage 87.5% 5% 2% 5.5% 100% 

Target sample 50 3 2 3 58 

 

Southwest Region: Target sample = 66 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

Southwest           

Cork 296 22 9 15 342 

Kerry 110 0 5 17 132 

Total  406 22 14 32 474 

Percentage 85.5% 4.5% 3% 7% 100% 

Target sample 57 3 2 5 67 
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Midlands Region: Target sample = 35 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

Midlands           

Laois 56 5 0 2 63 

Longford 26 5 0 6 37 

Offaly 55 1 7 5 68 

Westmeath 62 3 2 6 73 

Total  199 14 9 19 241 

Percentage 82% 6% 4% 8% 100% 

Target sample 29 2 2 3 36 

 

West Region: Target Sample = 68 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

West            

Galway 176 8 6 38 228 

Mayo 87 2 1 73 163 

Roscommon 73 0 2 15 90 

Total  336 10 9 126 481 

Percentage 70% 2% 2% 26% 100% 

Target sample 48 2 2 18 70 

 

Southeast Region: Target sample = 40 

Region 
Non-
DEIS 

Band-1 Band-2 
Rural-
DEIS 

Total 

Southeast           

Carlow 36 0 3 3 42 

Kilkenny 66 0 2 3 71 

Waterford 62 5 5 2 74 

Wexford 83 4 4 12 103 

Total  247 9 14 20 290 

Percentage 85% 3% 5% 7% 100% 

Target sample 34 2 2 3 41 
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Appendix I: Recruitment emails for questionnaire 

Dear Principal, 

My name is Lisa Kelly. I am a PhD student at Athlone Institute of Technology. I am 

emailing you with regard to my research project where I'm conducting an online 

questionnaire to investigate teachers perceptions, attitudes and perceived self-efficacy to 

teach physical education in Irish primary schools.  

The hope is that this information will highlight specific areas that need to be addressed 

to further improve teaching and learning in physical education. I have generated a random 

sample of schools from all over Ireland and your school is one of the selected few. The 

questionnaire is to be completed by mainstream teachers in the school who have 

experience teaching PE for at least one year.  

As it is a comprehensive questionnaire, it will take approximately 20-25 minutes to 

complete. I would appreciate if you could forward this email to the relevant mainstream 

teachers in your school. 

Any teacher who is willing to partake can email me directly at l.kelly@research.ait.ie and 

I will forward them the link to the questionnaire. I will also follow-up with a link to the 

survey to this email address. If you would prefer not to receive the link please let me 

know. 

I would strongly encourage as many teachers as possible to complete the questionnaire in 

order to get a true representation of current perspectives. I am aiming to achieve an 85% 

response rate to limit the risk of bias on the matter and your help would be massively 

appreciated. 

All data will be kept confidential and answers to the survey will be completely anonymous. 

Participation is voluntary and you may withdraw from the study at any time by closing 

the questionnaire. 

 

I'm happy to answer any questions or queries you may have. 

Kind Regards, 

Lisa Kelly 

mailto:l.kelly@research.ait.ie
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Appendix J: Follow-up email 

 

Dear Principal, 

Thank you to those who have already completed the questionnaire on Teachers 

perceptions, attitudes and perceived efficacy to teach PE in Irish primary schools. 

However, I am looking for further responses to ensure my results are representative of 

the opinions of all primary school teachers in Ireland.  

PE is an extremely important subject that sometimes gets pushed aside in favour of other 

curriculum demands or oftentimes due to lack of facilities and other issues. This 

questionnaire will help us to identify the supports that teachers and schools need to 

ensure that PE can be taught to an even higher standard than it is currently. 

I understand schools are extremely busy but I would really appreciate if you could 

encourage as many mainstream teachers as possible to complete this questionnaire.  

The link can be accessed here: https://www.surveymonkey.com/r/9YGBXXL 

Kind regards, 

 

Lisa  

 

 

 

 

 

 

  

https://www.surveymonkey.com/r/9YGBXXL

