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The Role of Physical Competence in the Development of Physical Literacy

When a child is born, they immediately begin a unique and dynamic developmental journey. A child will begin to learn about himself and his environment. He learns how to interact effectively within the world around him. Through his senses of touch, sight, sound, smell and taste, he begins to organise the sensations in his central nervous system as his brain develops; he performs adaptive responses to stimuli developing new motor functions known as sensorimotor integration. (Ayres, 2005) These first experiences of movement and organisation will set him on his individualised ‘Physical Literacy journey’ that will change and develop throughout his life course. 

Physical Literacy is a complex and universal concept that Whitehead (2010) suggests is applicable to every individual, whatever their age or physical endowment. Sport Wales (2014) suggest the concept includes a combination of factors: physical skill, motivation, confidence, plus lots of opportunity. This definition is mainly concerned with the physical and psychological attributes, whereas other definitions of Physical Literacy include knowledge and understanding to maintain physical activity throughout the life course. (Whitehead, 2010, p5). Discussions expand to include cultural influences, a person’s perspective when reading the environment, intelligent and imaginative movement responses, aspects of non-verbal communication leading to fluent self-expression and interactions with others. (Whitehead, 2010, p13). Robinson, Stodden, Barnett, Lopes, Logan, Rodrigues and D’Hondt (2015) offer the development of self and social awareness, self-regulation and responsible decision making to foster physical literacy and overall well-being. One Systematic review found overlapping terms including movement literacy, fundamental movement skills, aesthetic literacy, health literacy and games literacy (Edwards, Bryant, Keegan, Morgan and Jones, 2016). The literature shows that no one shoe fits all and theorists are often debating the core attributes of this ‘emerging’ concept. What is evident and consistent in the literature is the importance for an individual, as they grow and develop, to feel positive about themselves, to be competent in a range of physical movements, to understand how they can maintain a healthy lifestyle including functional capacity and to value lifelong physical activity.  

[bookmark: _GoBack]Physical literacy is multifaceted. One common thread within the physical literacy journey is physical competence. Whitehead (2010, p44) proposes that a central attribute of a physically literate individual is physical competence and the benefits of physical competence for an individual are infinite (Whitehead, 2010). Physical competence lies reference to understanding the nature of human movement, its building blocks and the complexities of combining these constituents. (Whitehead, 2010, p45). 

When we think of the word physical, we think of movement. The work of Davies (2003) offers insight into classifications of movement in young children. Davies introduces the ‘Body’ as an instrument of movement activity. Her classifications include dynamics, space and relationships. Davies work highlights the complexity of movement whereas Gallahue and Ozmun (2012) explain the complexities of human movement as the process of motor development that occurs over the lifespan. Kirby and Drew (2003) suggest that development is a continuous process and that in order to gain or maintain competence throughout the lifespan, a person is required to adjust, compensate or change. Kirby and Drew (2003) suggest that developmental milestones help us to understand human development from a developmental perspective and these milestones are age related and incorporate aspects of growth, maturation and experience. Haywood and Getchell (2005) state that development is a continuous and cumulative process of change in functional capacity’. Functional capacity is the capability to exist, to live, move and work within the real world. Often associated with aging or the elderly, to maintain functional capacity, a person must continue to adapt or develop their movements to remain independent. If they are physically active, health benefits for them include cardiovascular fitness, musculoskeletal fitness, increased bone strength, healthy weight status and improved mental health, which in turn lowers their rate of all-cause mortality, aiding in fall prevention and giving them a better quality of life. (Warburton, Nicol and Bredin, 2006; Avelar, Costa, Safons, Dutra, Bottaro, Gobbi, Tiedemann, David and Lima, 2016). Development is age related but not age dependant and there are predictable patterns within individual species known as sequential changes, although the result of development is a group of unique individuals (Haywood and Getchell, 2005) and every person is on a unique physical literacy journey. Understanding that the pathway towards physical competence is ‘unique’ and ‘developmental,’ will help us to identify individuals along the way who are able and will develop basic motor competence in a variety of skills and situations, (Gallahue and Ozmun 2012), or individuals who have a delay, a disorder, giftedness or a form of Developmental Coordination Disorder. (Kirby and Drew, 2003). 

Clark and Metcalf (2002) express that adaptive function is the goal of motor development and to function in the world requires individuals to learn how to move to be able to carry out everyday tasks such as walking, eating, writing or playing sports.  Understanding motor development will enable us to support individuals to gain motor control and coordination, or help individuals who may have developmental disabilities by providing interventions or therapy, for example SKIP, (Brian, Goodway, Logan and Sutherland, 2016; Goodway and Branta, 2003).

When we think of how an individual becomes motor competent, the literature consistently shows that the process begins at birth. Gallahue and Ozmun (2012) suggest that, “the childhood years should focus on developing basic motor competence and efficient body mechanics in a wide variety of movement skills and situations.” Before birth in the pre-natal period, the movements are associated with merely ‘turning on’ the neuromotor apparatus and following birth the baby is concerned with survival and recovery from the birthing process. (Clark and Metcalf, 2002). Theorists argue that development begins at conception, but physical competence is far away. Physical literacy is a journey or a process to ‘physical competence’ with product outcomes along the way and competence can be skilful movement or simply being able to function in our ever-changing world to be able to carry out everyday tasks.

Ayres (2005) refers to every child having an ‘Inner Drive’ and naturally wanting to move, searching their environment to find opportunities to develop. Thanks to this inner drive, a child will persevere until they succeed in a task and look to further develop sensory integration and begin to form the building blocks for more complex and mature movements. (Ayres, 2005). Whitehead (2010) expresses “a young child’s movement vocabulary is founded on the physical competences normally exhibited as the physical growth and development of the new born child proceeds through the first few years of life.” Childhood is the most important time for physical competency to develop and one model by Stodden, Goodway, Langendorfer, Roberton, Rudisill, Garcia and Garcia, (2013) shows in early childhood, perceived competence is high and a child is highly likely to persist in a task which improves their actual motor competence. A competent base of fundamental movement skills established in early to middle childhood will strengthen perceived competence and this will lead to a positive spiral of engagement where they are likely to continue to take part in physical activity through adolescence and adulthood, reducing their risk of obesity and living a life that maintains health related physical fitness. (Stodden et al, 2013). This relates to Gibson’s ‘perception-action approach’ to show the relationships between the perceptual system and the motor system and highlights that these systems evolve together. (Haywood and Getchell, 2005).

Essential in the physical literacy journey of every individual, Clark and Metcalfe (2002) note that “previous accomplishments are the foundations on which later accomplishments are built.” The more opportunities and experience, an individual has, the better equipped they will be to attain a sufficiently diverse motor repertoire so they can continue to adapt and use skilled actions in specific movement contexts later in life. There are a limited number of models and metaphors in motor development, that have withstood the challenge of time and are still widely used to understand human movement by developmentalists today. (Goodway et al, 2019). Clark and Metcalf (2002) mention the difficulty in the use of a metaphor to understand motor development. They suggest that a metaphor needs to be simplistic, so that it can be useful as a ‘heuristic device’, yet to place motor behaviours into general categories, would fail to show how adaptive and adequately equipped humans are to solve motor problems. Their model, the Mountain of motor development, suggests that a product of motor development is for an individual to meet designated goals within ‘developmental periods.’ Whitehead (2010) recognises a part of physical literacy to be the goal to make progress, not master every aspect of movement competence. Whitehead (2010) also implies that a part of being a physically literate individual is for an individual to adapt and function in an ever-changing environment. Models of motor development that represent both product (outcome) and process (form) explanations such as the Mountain are favourable as recent research shows that boys prefer product results whereas girls relate more to the process of movement. (Barnett, Lair, Veldman, Hardy, Cliff, Morgan, Zask, Lubans, Ridgers, Rush and Brown, 2016).

Clark and Metcalfe (2002) describe six major periods of development in their model. The first being the reflexive period. In this period, at the bottom of the mountain, the child moves from within the womb, (the pre-natal period) into the external world (post-natal period) where the environmental constraints are extremely different. They experience gravity for the first time and begin to perform spontaneous movements such as kicking or arm movements and reflexive movements such as sucking or grasping to build survival skills in response to the environment. (Clark and Metcalf, 2002). The child responds to gravity and movement stimuli, which come from his inner ears. (Ayres 2005). Kirby and Drew (2003) attain that if a child is able to send information about force and gravity from the receptors in his inner ears, known as the vestibular system, to his brain, then he will develop perception of movement, helping him with balance, posture, joint stability, motor control and better vision when he moves into early childhood. Myelination is taking place in his brain.

The process of ‘myelination’ occurs in childhood and is not complete until the end of early childhood. (Goodway et al, 2019, p165)  Myelination is the process of coating the axon of each neuron with a lipid called myelin, which protects the neuron and allows transmission of nerve impulses to help the individual conduct signals more efficiently. (Salzer and Zalc, 2016). As the child’s central nervous system matures, the child develops to form new reflexes, eg. the tonic neck reflex, important to turn the infants head to one side which determines arm movements and muscle tone. In children with poor sensory integration, the tonic neck reflex maybe overactive and this will delay the child in eye–hand coordination later in their development (Kirby and Drew, 2003). Goodway et al, (2019, p118) note that neurological dysfunction may occur if a reflex is irregular, uneven or absent and they suggest if various reflexes remain for longer than the normal period within a child, a physician may suspect neurological impairment. Kirby and Drew (2003) describe such reflexes as important building blocks for future movement skills and support views that reflexes need to appear and disappear at appropriate milestones in a child’s life for example, if the Symmetrical tonic neck reflex remains in an infant, they may have difficulty with crawling on hands and knees. Seedfelt shows in his 1980 model ‘Progression of Motor Proficiency Skill Level’, the first step to be ‘the neonatal period’ where he emphasises the importance of reflexes and reactions. If a child does not acquire these important reflexes and reactions in infancy, they may be delayed or struggle to become competent in fundamental movement skills in early childhood. (Gallahue and Ozmun 2012). This in turn may prevent him from breaking through a hypothetical proficiency barrier to reach higher levels of skill. (Clark and Metcalf, 2002). Ayres (2005) suggests that sensorimotor foundations obtained in infancy are the building blocks for all academic abilities later in childhood, so for the child to develop muscle and joint sensations, sight, visual perception and sound in the first month will support their behaviour and emotional growth throughout the school years. 

Clark and Metcalf, (2002) indicate the second period in their model, ‘the preadapted period’ has a primary goal which is to achieve independent function, in other words, for the child to feed themselves and be able to move in a gravitational environment and find nourishment. This period may take up to one year in a typical developing child, where sequences of behaviour in relation to gravity allow them to explore, learn about themselves, work within a range of constraints and develop gross motor skills. (Clark and Metcalf, 2002). Goodway et al, (2019) define gross motor skills as “the use of several large muscles to perform a movement task.” As the child becomes independent, stability and locomotor skills are evident. Although, there is little overall coordination, hand-mouth coordination and manipulative skills emerge. (Clark and Metcalf, 2002). Goodway et al, (2019) describe stability skills as patterns of movement to gain and maintain equilibrium for example static and dynamic balance. Locomotor skills are patterns of movement that allow exploration through space for example crawling, running or hopping and manipulation skills are movement patterns that involve the manipulation of an object to achieve the movement for example throwing, catching or kicking. (Goodway et al, 2019). Kirby and Drew (2003) evidence that poor sensory skills and delays in early motor components may hinder a child’s body awareness, coordinating the sides of their body, motor planning, which is the initial step in learning a new skill and perception of movement; fine motor control, sensitivity to touch and visual skills which leads to delays in language processing. 
 
In the reflexive and preadaptive periods, caregivers are critical but theorists recognise the importance of them throughout life. (Clark and Metcalf, 2002; Goodway, Crowe and Ward, 2003; Brian et al, 2016). Goodway et al, (2019) suggest that the reflexive and preadapted periods within the mountain model arise from a more maturational theoretical perspective (1940’s) mainly considering individual constraints, primarily the central nervous system to explain how children move, although literature suggests elements of the ecological perspective run through the latter parts of the preadaptive period. An example is where Kirby and Drew (2003) suggest that early forms of communication in a child such as crying are reflexive, but as the child develops, their communication becomes purposeful. They learn to use communication with intent, as the child becomes aware their behaviour influences their environment, the carer’s response and the outcome of the task. Here we see a number of constraints influencing each other showing a dynamic and interactive experience for the child as part of his physical literacy journey. Clark and Metcalf (2002) demonstrate that the environment greatly influences the infant in the initial periods reflecting the Information Processing Perspective (1960’s-1980’s), which refers to the brain as a computer, taking in information, processing it and outputting movement. (Haywood and Getchell, 2005).


As a child moves up the mountain into the Fundamental movement period, they are able to explore the potential of their bodies building on the ‘initial phases’ of fundamental movement skills as they develop stability, locomotion and manipulative skills that are refined and controlled as the child moves through the emerging stages to become proficient. (Gallahue and Ozmun, 2012, Goodway et al, 2019; Clark and Metcalf, 2002). It is suggested that fundamental motor skills are ‘phylogenetic’ (Gallahue and Ozmun, 2012) leading to the misconception that these skills ‘develop naturally’ (Stodden et al, 2013).) Research shows that these skills do not develop naturally and “developmentally appropriate instruction is necessary for a young child to develop fundamental movement competence during the early years”. (Goodway et al, 2019, p52; Goodway and Branta, 2003).
Gallahue and Ozmun (2012) offer an in depth study of manipulation and locomotor skills advising that each skill displays a developmental sequence. This references the Biomechanical descriptive period from 1950’s, and also Roberton’s (1978) Stage theory, but because children can move back and forward between adjacent and non-adjacent movement stages (non-linear) depending upon the influence of individual and environmental constraints, these skills can be viewed through the Ecological perspective showing a ‘dynamic systems approach’. (Gallahue and Ozmun, 2012). Newell (1986) describes constraints as a factor that can limit or discourage movement whilst simultaneously permitting or encouraging additional movements. (Haywood and Getchell, 2005). Individual constraints change with growth and ageing (structural) plus change as a person’s mental state changes (functional), (Haywood and Getchell, 2005).  Environmental constraints relate to the world around us and can be physical or sociocultural and task constraints are the goals, the rules and the equipment we choose. At any given time, one or all three constraints may change and this influences movement. 

Gallahue and Ozmun (2012) suggests component body and total body sequences to show the process or qualitative interpretation of how a movement looks. Through experience and success in movement, a child will choose from a library of learnt behaviours or ‘behavioural attractors’ the most efficient pattern of movement to achieve the given task. (Gallahue and Ozmun, 2012). Important to note in fundamental movement skills are the ‘intraskill’ (within one skill) and the ‘interskill’ sequences (between skills) for example a child will only be able to skip if they are mechanically efficient and coordinated and therefore ‘proficient’ in running. (Gallahue and Ozmun, 2012). Other examples include the influence of gender, where a general trend shows that boys become proficient in some skills before girls, namely throwing, kicking, running and striking whereas girls show the ‘initial’ stages of hopping and skipping before boys. (Gallahue and Ozmunl, 2012). Not every child will follow these patterns but in order for children to learn fundamental movement skills, practitioners should consider Gallahue and Ozmun (2012) model of age related changes in the fundamental movement skills of children. 

Research has shown the importance of play pedagogy in schools (Wainwright and colleagues, 2016; 2018) and in outdoor environments (Fjortoft, 2001; Storli and Hagen, 2010). Hope, Austin, Dismore, Hammond and Whyte (2008) found from the Living Streets Campaign (2005) that children who play out in the streets are physically fitter, have better social networks and can entertain themselves for longer”. Through playing outdoors, children will improve their fundamental motor skills through practise and with the correct pedagogy from ‘motor development experts’ in school or other sports facilities, will have the chance to become competent leading to lifelong physical activity. (Brian et al, 2016). Competency requires opportunity and practice but this will differ in different cultures and the forms of structured physical activity will be characteristic of the country or region. (Hulteen, Morgan, Barnett, Stodden & Lubans, 2018). Too much practice in one sport or skill can lead to over specialisation and this can hinder a person’s physical literacy journey due to overuse injuries leading to a lack of perceived competence, a lack of motivation, negative health consequences and a drop out of physical activity altogether. (Myer, Jayanthi, Difiori, Faigenbaum, Kiefer, Logerstedt, Micheli, 2015).


Fundamental Movement skills are the ‘building blocks’ for future movements and physical activity. (Stodden et al, 2013; Gallahue and Ozmun, 2012). Clark and Metcalf (2002) show the reflexive and preadapted periods, plus the fundamental patterns period form a ‘base camp’ which can always be returned to before choosing to progress up another mountain peak. The individual peaks of the mountain are individual constraints that lead to the different development trajectories (Clark and Metcalf, 2002) and not all people will reach the top of a peak or need to if they are able to function in daily activities without needing to be skilfull! Moving into the context specific period, shows the accomplishment of a basic motor repertoire and fundamental movement patterns can be applied to a number of environmental and task situations largely influenced by experience, family, social constraints and geographic location. (Clark and Metcalf, 2002). Reaching a peak on the mountain shows that an individual has developed skilled movement or alternatively, that the movement is adapted to their environment. (Clark and Metcalf, 2002).  When a person displays psychological and mechanical efficiency, they move into the skilful period (top of the peak) on the mountain but one peak will differ to another and no individual is able to be skilful in many movement contexts. Competence is therefore different to skilful. (Clark and Metcalf, 2002). The development of foundational movement skills model also recognises that sociocultural and geographic location influence the progress to physical competence and lifelong physical activity. (Hulteen et al, 2018). This model extends fundamental movement skills to include other skills for example swimming, bike and fitness skills and calls them foundational movement skills. Similar to Seedfelt’s model, in order to transition into specialised movement skills, a person must be physically competent in a range of goal directed movement patterns (foundational movement skills) and move through a proficiency barrier in order to accomplish specific sports skills. Theorists suggest that individuals will reach these higher levels of competency in middle to late childhood and persuaded by opportunity and motivation. (Clark and Metcalf, 2002). The foundational movement skills models also shows how physical (weight status or cardiovascular fitness) and psychological (self-efficacy or perceived competence) attributes contribute to a lifetime of physical activity. (Hulteen et al, 2018). 

The final period of development on the mountain is the compensation period. A change in the constraints means that a part of the system is not performing as required hence the remaining system must adapt in order to achieve the goal. (Clark and Metcalf, 2002). This may be injury induced or aging associated. A person may need to return to the context specific period briefly and draw from their library of attractors to ‘compensate’ in motor performance, which Clark and Metcalf (2002) suggest may lead to an increase of their motor skills catalogue. The larger the library to begin with, the greater the opportunity to climb another peak. An extension of Seedfelt’s model, ‘The triangulated Hourglass Model’ shows similar ‘periods’ or ‘phases’ to the mountain model, and shows the influence of constraints across an individual’s lifespan, but it also offers phases into old age. (Goodway et al, 2019). In late adolescence, the hourglass turns over and a person becomes limited to take part in physical activity and discontinues to maintain skill and fitness levels (Goodway et al, 2019), due to the influence of cultural and social factors that create barriers to participation including work, money, family, access, opportunity, a lack of motivation, perceived competence or religion. The general trend is the decline in activity as age increases where heredity and lifestyle filters influence levels of activity but the bell shape offers a dynamic perspective much like motor development to show a self-organising process. (Goodway et al, 2019. p57). If a person drew their own hourglass model, what shape would it be and could this be used as a pedagogical tool?

In summary, Physical competence does not equal physical literacy but is an important construct in the concept. Competence is to have a range of motor abilities to carry out a personal choice of task, whether an everyday activity such as walking, eating or using tools, or a skilled sports activity such as football or gymnastics. Childhood is the most important time to develop motor competence and an individual’s ‘dynamic’ physical literacy journey incorporates building blocks that form the movements or create the pathway they will follow to decide whether they will lead an active and healthy life with maintained functional capacity into old age or struggle with health concerns including physical and psychological difficulties. The reflexive period, the preadapted period and the fundamental movement period are critical to form the building blocks to achieve physical competence. If an individual achieves a broad base of skills during the fundamental movements period, he will have a comprehensive library that he may return to (basecamp) following the compensatory period to ensure continued physical activity and maintain functional capacity.  An active childhood tracks to an active adolescence, which tracks to an active adulthood, with many benefits along the way. Movement into adulthood (the context specific period) shows that competence takes less of a role and environmental factors such as culture, geographic location, experience or opportunity and attributes of self-concept such as motivation, perceived competence, enjoyment and physical fitness to maintain independent functionality influence participation. The process of motor development to achieve physical competence and consequent lifelong health, functionality and well-being is complex, non-linear, dynamic, cumulative, sequential, interactive, and influenced by a number of constraints. Practitioners should educate parents and other childcare staff to learn the importance of the child’s first few years of life to become a physically literate individuals.
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