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Abstract
The Game Sense approach (Australian Sports Commission, 1996) was proposed in the mid-1990’s as a game-based approach different to the dominant transmission pedagogy and practice style instruction. This ambitious approach to coaching/teaching sought to enhance sport participation and retention by aligning practice sessions/lessons with the reasons young people like sport and games– to be able to play.  It now forms the pedagogical basis of the Australian Sports Commission Playing for Life Philosophy and programs like Sporting Schools (ASC, 2016). The player-centred narrative of the Game Sense approach has provided a serious challenge to the sport-as-sport techniques (Kirk, 2010) ‘drill and test’ mode of sport pedagogy. However, the Game Sense approach is sometimes perceived by teachers to imply a diminished role of the teacher/coach as facilitator. In this paper I propose an expanded explanation of the Game Sense approach equation based on the explanations of ‘game intelligence’ provided by den Duyn (1997), Maho (1974) and Hopper (2003). I argue that the game-centred/teacher-centred polarisation presented in scholarly work about game-based approaches like Game Sense can lead practitioners to a false premise of implicit teaching realized as “the game as teacher”. In this conceptual paper I present the case that the Game Sense approach is explicit and deliberate teaching in the form of guided participation. The act of teaching becomes the tasks of clearly articulating learning intentions and the associated forms of ‘doing’ that promote the learning of these intentions. This paper will use the concept of ‘understanding by design’ to inform the theory into practice demonstration of sport and games teaching as explicit, strongly guided and deliberate. In the context of game based pedagogies like the Game Sense approach this means intentional learning design creating play with purpose in a flexible and adaptive way to meet the learning needs of students and players.

Introduction
The Game Sense approach in Australian sports coaching literature in the mid-1990’s was proposed as a pedagogical response to perceptions of over-emphasis on technique-based teaching that did not adequately prepare players for the dynamics of play (Australian Sports Commission (ASC), 1996). In technique-based teaching, unorthodoxies or deviations from a prescribed ideal (or optimum) movement model can be portrayed as “incorrect” and requiring coach intervention to “fix”. An alternative framing to the coaching scenario is to frame the need to correct a players’ movement model being to first ask the question: “Will changing the movement model affect the end result?” (ASC, 1996; den Duyn, 1996). In the technical teaching scenario, the teaching emphasis is on reproduction developed through replication of the model by the player. The pedagogical emphasis tends to be on learning by drill and directive instruction. Typically, technical competency was viewed as necessary before game play (Light, 2013).
The Game Sense pedagogical concept is about using games to develop both tactical-strategic thinking as well as skill development as complimentary pairs (Smith,2016). The “realistic context” of a game or a game-form “becomes the focus and starting point of practical sessions: (Australian Sports Commission, 1996, p. 1). The Game Sense approach is therefore described as a “game-based” model (ASC, 1996; den Duyn, 1997a). A pedagogical model is a functional representation of a specific arrangement of pedagogical actions that serves to guide pedagogical and content planning for sessions. 
The Game Sense approach challenged pedagogical orthodoxy in sport teaching that favoured the teaching of skill as sports techniques observed as players developing skills as technical representations through repetitive practice. In the Game Sense concept, the skill equation was originally described as “technique + game context = Skill” (den Duyn, 1997b, p. 6). Pill (2013) advanced the equation by highlighting the role of perception-action coupling in player decision making and the emergence of skill as an appropriate movement response to the in the moment demands of play (Figure 1).
Figure 1. The Game Sense equation (Pill, 2013, p. 7)

	Decision Making	+	Movement Knowledge 	= 	Skill
	[What to do]			[How to do it]			[Movement Capability]

Unlike other game-based teaching models, like the Tactical Games Model (Mitchell, Griffin & Oslin, 2006) and Teaching Games for Understanding (TGfU) (Bunker & Thorpe, 1982) the Game Sense approach was not accompanied by a model of skill acquisition to ground the pedagogical emphasis. In this paper I propose a model.
The pedagogical concept of the Game Sense approach is that both the motor action called technique and knowledge of how to enact that motor action in the moment of play to achieve a purposeful outcome are equally important and complimentary. This is also a long held position of motor learning literature (McMorris, 1998). The Game Sense approach does not represent a criticism of motor learning theory, rather addresses concerns of pedagogical practice and emphasis in the process of skill acquisition. 
The game-based concept of the Game Sense approach is different to the dominant transmission pedagogy and practice style instruction historically common in sport teaching and coaching (Light, 2013). The game-based practice concept emphasises designer games and play practice tasks that provide players with the perception-decision making coupling through games retaining the patterns of play representative of the tactical organisation of actions in the game. This is a different central pedagogical strategy to the demonstrate-explain-practice strategy (Tinning, 2015) of the sport as techniques (Kirk, 2010) approach where directive pedagogy and a focus on movement reproduction is more obvious (Light, 2013, Metzler, 2011). In addition, this approach brings a more prominent focus on the role of games in teaching for skill learning through representative task design (Pinder, Davids, Renshaw & Araujo, 2011). Representative task design occurs through the use of pedagogical strategies like exaggeration, simplification, elimination or re-design of game constraints. 
A key pedagogical strategy of the Game Sense approach is the use of questions to direct and instruct player engagement in preference to direction by “telling” (ASC, 1996; den Duyn, 1996; Light, 2013). This preferential emphasis on the pedagogical function of questioning to develop thinking players led some to the description of the role of the coach/teacher as facilitator (Light, 2013) and the pedagogical effect as guiding player discovery (Light, 2014; Pill, 2012). Harvey and Light (2015), Harvey, Cope and Jones (2016) and Pill (2016) have captured the pedagogy of questioning explained across the game-based coaching literature, including the Game Sense approach. A recent comparative study by Praxedes, Moreno, Sevil, Garcia-Gonzalez and Del Villar (2016) investigating the effects of a teaching program for young footballers based on questioning found players in the experimental (questioning based) group demonstrated better decision making and skill execution compared to the control group. Another recent study, investigating the effectiveness of a training program with an emphasis on questioning and video feedback on performance in tennis by Garcia-Gonzalez, Moreno, Gil, Moreno & Del Villar (2014), also found the experimental group (tactical question and video feedback) improved and retained improvements in performance significantly more than the control group.

Results and Discussion
A model of skill acquisition for the Game Sense approach
The character of skilled performance in the moment of play is complex. What one observes as a movement response to the demands of the moment of play is in effect a tactical action (Mahlo, 1974 in Grehaigne, Richard & Griffin, 2005). Figure 2 illustrates a skill acquisition model for the Game Sense approach that begins to recognize the complementarity of cognition and action/tactical and technical game behaviour. It shows how Hopper’s (2002) explanation of game behaviour sits in a modification of Mahlo’s (1974) explanation of skilled behaviour. In this model, the skilled action of the player has occurred as the player has 1. Perceived and analysed the moment; 2. Resolved a mental solution to the problem of the moment; and 3. Produced a motor skill solution (Grehaigne et al., 2005). 
Figure 2. Expanded Game Sense modelling of skill performance in play adapted from Mahlo (1974) and Hopper (2002)


				Decision Making + Movement Knowledge 
				[What to do]	           [How to do it]

	Read

Game Moment 			Perception – Decision Making Coupling 		Respond
[Configuration of Play]

									
							Movement Solution



	Recover								React
[Tactical action]
							Movement Response

Result

							Advantageous	     Neutral	Negative



Although not new concepts, Scott (2004) provide a useful explanation of how movement skill consists of the interaction between three components – motor behaviour, movement mechanics and neural control. Patterson and Lee (2013) called this triage the 3Bs - brain, biomechanics and behaviour. Making this dynamic explicit in the model for skilled behavior in a Game Sense approach the overlaying of the 3Bs is shown in Figure 3. We see the process of movement skill commences with cognition of the moment, followed by the brain organising a movement plan for the body to achieve the goal decided as the outcome of the movement. How well the movement plan is executed, or what one might describe as the coordination and control evident in the execution of the movement plan, is a function of biomechanics. We observe this as the characteristics and “shape” of the body in motion as the movement plan is executed. Deliberate practice environments are organised to purposefully allow for constant repetition of the 3Bs (Patterson & Lee, 2013). In this model the important role of cognitive processes in skillful game behaviour is consistent with the Game Sense metaphor, “developing thinking players” (den Duyn, 1997b). This is unlike other explanations of skillful game behavior and the development of skill in the Game Sense approach and other game-based approaches which have been through the lens of ecological modelling (such as a constraints model) or social constructivism (Light, 2013). 
Theoretical explanations of skill acquisition using ecological modelling of games as dynamic systems place emphasis on the role of perception of environmental, task and performer constraints in directing players action. Direct perception is often implied with the player mapping the dynamics of the moment as patterns of play. Functionally preferred movement models are constructed by the player to meet the in-the-moment dynamics of the play. The information processing model is another description of skill learning. Where the Dynamic Systems theory emphasises a direct relationship between what the game environment permits and the actions that are possible, the information processing model explains sport skill from a focus on memory – specifically, the storage and retrieval of information. Stage theory model, levels-of processing model and connectionist model are variations of explanations of the information processing model. The differences in explanations of the process have meant that dynamic systems and information processing have been presented as two distinct, and sometimes viewed as opposing, ideas on skill acquisition. This is because some skill acquisition accounts of the information processing model position motor actions as built from cognitive functions for attention, memory, decision making and pattern recognition. The role of perception here is to filter information for cognitive operations. Dynamic systems explanations stress cognition being built from action and perception which are strongly connected and not isolated ‘modules’ (Anson, Elliott & Davids, 2005; Witt, 2011; Witt & Riley, 2014). The model of skill performance presented table 3 reconciles the environmental and cognitive emphasis. It accounts for the possibility that a players’ action ability adapts perception in ways consistent with explanations provided by an ecological model which stipulate the environment in terms of the performers’ ability to act. However, players of differing ability perceive the same environment differently. The environment will provide a different perceptual experience. Therefore, players of different skill ability have different action potential (Witt & Riley, 2014).

Figure 3. Expanded Game Sense modelling of skill performance in play adapted from Mahlo (1974) and Hopper (2002) overlaid with the 3Bs
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The model of skilled behavior presented in table 3 captures skill acquisition and the emergent behaviour of skill in games as a complex undertaking. My personal experience of many hours working with teachers and coaches, observations of practice while on teaching rounds, and as an active coach, is that the game-based pedagogical concept is frequently interpreted by practitioners as little more than the pedagogy of small-sided and modified games where players are often left to “figure it out” for themselves. The second part of the paper addresses this conceptual confusion.
There is a growing movement advocating for play/game-based approaches. Pedagogical approaches like the Game Sense approach are frequently presented as approaches where players learn through play (Kidman & Lombardo, 2010) with the “game as teacher” (Storey & Butler, 2010; Hopper & Sanford, 2010). However, the evidence for the presumptions of learning through play and self-discovery are not apparent (McNamara, Collins & Giblin, 2015). There is research to support the role of structured instruction in developing the movement learning and interaction between actual competence, feelings of competence that may predict engagement in physical activity (Barnett, Morgan, van Beurden & Beard, 2008; Barnett, Morgan, van Beurden & Lubans, 2010; Pesce et al., 2016; Stodden et al., 2008). I therefore argue that the pedagogical act of the Game Sense approach in physical education (PE) teaching and sport coaching is not distinguished by using the “game as teacher”. 
Assumptions that skill learning will occur within the context of game play alone are unsubstantiated (Stolz & Pill, 2014). Game-based approaches in practice interpreted by teachers or coaches as “the game as teacher”, allowing participants to play with limited or no scaffolding of expectations of competency, both technical and tactical natured, and lacking the strongly guided instruction of well-considered deliberate questioning are unlikely to result in skill learning. For many, the confidence in one’s skills and feelings of competence self-efficacy required to ensure physical activity is encouraged beyond the PE/sport coaching setting may not occur. 
An unguided or minimally guided “game as teacher” approach may be intuitively appealing for some PE teachers and coaches as an expression of game-based teaching but research suggests minimal guidance is likely to be ineffective and possibly negative when the objective is participant learning (Kirschner, Sweller & Clark, 2006; Mayer, 2004). The idea that a student will learn with greater understanding from personal discovery rather than thoughtful processing is not substantiated (Hattie & Yates, 2014). Kirschner et al. (2006) suggest the evidence is “overwhelming and unambiguous” that guidance “specifically designed to support the cognitive processing necessary for learning” (p. 76) is advantageous. The concept of “specifically designed” will be elaborated in the following discussion as explicit teaching and deliberate practice. 
Understanding by design – explicit teaching 
Time alone spent is physical activity accumulation is not enough to promote learning – positive changes in movement skill competency (Fischer et al., 2005). Competence should not be confused with experience. Frequently, differentiation in movement skill competency occur because of the differences in experiences and not just volume of time accumulated in physical activity (MacNamara et al., 2015). Simply spending more time on an activity will not result in improvement. Deliberate effort must be made for improvement to occur, with the critical elements under control of the teacher in this deliberateness being planning, guidance, pedagogical choice, goal setting and feedback (Hattie & yates, 2014). If accepted that unstructured or weakly structured, or what might also be called weakly guided, play or game-based approaches are unlikely to afford the development of competence and confidence (MacNamara et al., 2015), what is the pedagogical and curriculum response? The play with purpose concept proposes structured “explicit” teaching incorporating instruction and understanding by design (Wiggins & McTighe, 2005). 
Whatever framework guides PE lesson and program planning, whether school-based such as the Australian Curriculum (ACARA, 2016) or a sport-based framework such as the Football Federation Australia (FFA) Curriculum, objectives for learning can always be organised into what the learner should understand (transferable concepts), know (factual information) and be able to do (skills and processes) (Wiggins & McTighe, 2011). While it may be relatively more straight forward in PE and sport settings to plan for teaching from the identification of technical movement cues as a form of factual knowledge, teaching similar to what Kirk (2010) describes as PE as sport techniques (Kirk, 2010), deliberately designing situated learning environments for the acquisition of movement skill and its continued development requires students to be immersed in the use of knowledge organisation, knowledge application, meaning making, and knowledge transfer (Erickson & Lanning, 2014). This implies a clear articulation by the teacher of learning outcomes and achievement standards to plan back from what is acceptable evidence of achievement and the experiences aligned to student learning that brings them to a demonstration of the evidence of their learning (Wiggins & McTighe, 2011).

	SAMPLE ESSENTIAL QUESTIONS
What principles of play make soccer an example of an invasion game?

How do the tactical concepts and strategic thinking learnt in the hockey unit apply to learning and performing in soccer?  


	SAMPLE LEARNING OBJECTIVES
As a result of engaging with this sequence of learning experiences, students will:

understand that movement concepts, principles, and strategies learned in one sport can be applied to learning and performance in similar sports
know the mechanics and purpose of passing and receiving in a game of soccer
be able to describe how the ball movement learnt in hockey can be transferred and used to help movement performance in soccer
be able to use feedback to improve and refine the on the ball and off the ball movement concepts and abilities
know specific offensive tactics (pressing space, passing lanes, motion offense)
be able to apply specific offensive tactics effectively and appropriately in game play
be able to evaluate, improve and refine the use of specific offensive tactics in the context of game play in response to feedback 




Table 1. Defining learning objectives for soccer from which to “plan back” the lesson content

Table 1 details an example of learning objectives for a unit of soccer in secondary school PE. The objectives are sufficiently specific and explicit for the planning of content and its educative experience to be detailed into a unit of work. The objectives therefore direct planning as understanding by design is a curriculum design approach based on the premise that learning happens within students through a process of meaning making. It is important for PE teachers to deliberately design curriculum through the lens of explicit teaching involving clarity of expectations for learning and clarity in task presentation as these two factors have been shown to have a relationship with skill learning (Rink, 2013).  Hattie & Yates (2014) suggest teacher clarity as one of the most influential factors in student achievement, and Marzano (1998) earlier synthesis of the teaching research literature also includes clear and specific lesson goals as an important factor in student learning success. Hattie & Yates (2013) go further, suggesting that moving the planning of learning objectives from content expectations to success criteria of the type shown in Table 1 is one of the five big impact actions on planning for learning teachers can make. 
Deliberate practice 
In educative settings generally, Hattie and Yates (2014) summarise the research evidence as pointing to deliberate practice as the “essential prerequisite for skill learning” (p. 96). Ericsson and Pool (2016) describe deliberate practice as a pattern of interaction purposefully directed to changing the neural circuitry that are involved in the quality of mental representations of performance. Through this type of practice, faster and more accurate performance decisions are developed over time. Ericsson and Pool (2016) suggest the representative task design typical of deliberate practice requires a teacher who can provide a learning environment designed for learning, not just doing. In other words, purposefully informed practice. Coyle’s (2009) earlier investigation of competence development also found that targeted practice designed by teachers or coaches to improve speed and flexibility of thinking through a focus on the development of flexible neural circuits for skilled performance was a consistent feature of what he described as talent hotspots. Deliberate practice is therefore systematic attention to competence success – in other words, learning. Participant performance is therefore data that assists the teacher or coach in planning progressively structured challenges that aim for learning development (Lemov, Woolway & Yezzi, 2012). It is focused, self-evaluative practice that marks the learning environment and therefore PE teachers and coaches who are deliberate in their interventions and conscious of their pedagogical decisions are likely to have the biggest learning impact (Ericsson & Pool, 2016).
The structure of deliberate practice and “play” within this concept change both as a function of age, growth and development, and experience. Deliberate play activities that are regulated by constraints adapted from standard sport rules are important in early motor tactical and technical skill development (Cote, Baker & Abernathy, 2003). If one accepts that sport performance results from a complex interplay between cognitive knowledge and processing applied to the perception of a momentary situation in play with a players’ ability to be skillful in meeting the demands of the moment (Figure 2) then deliberate practice design for the intentional development of both the mind necessary for performance and the capacity for bodily response of the performer should result. However, historically in both PE and sport coaching the cognitive “tactical” attributes of skill are neglected (McPherson & Kernodle, 2003). For teachers and coaches it is therefore not so much a matter as to how much the player practices (although this is a factor in the development of competence) but more so how the player practices (Patterson & Lee, 2013).
Competence in complex tasks like game play and sports is intricate and takes time because competence is not ability in a single skill but a collection of skills (Ericsson & Pool, 2016; Kahneman, 2011). The acquisition and performance of sport skills requires extensive, regular and sustained “practice” (Cote, Murphy-Mills & Abernathy, (2012). There is, however, some definitional controversy about deliberate practice in the literature (Ericsson & Pool, 2016). This mostly concerns supposition of a “10,000” hour rule that proposes that the accumulation of approximately 10,000 hours of deliberate practice is required to reach expertise, popularised by Gladwell (2008). This depends of the neurological integrity of a person’s system. Some people master skills faster than others. Learning takes time, and the deliberate practice concept is that skill develops and improves due to prolonged effort while negotiating personal motivational factors, external constraints and enablers. The point for PE teacher and sport coach pedagogy is that practice and experience don’t inevitable lead to learning (Ericsson, Krampe & Tesch-Romer, 1993). Deliberate practice research highlights to the PE teacher and sport coach the importance of goal-directed skill learning in purposefully structured activity requiring effort and cognitive engagement in skill learning. Purposeful play that provides the sport-specific “representative” practice is essential to develop the perception-decision making coupling typical of skilled performers (Renshaw, 2010).

Conclusion
In this paper I have used theoretical ideas in skill learning from both teaching and motor skill literature to suggest that a practice schedule or PE class should be organised “with the brain in mind” to purposefully facilitate the cognitive processes of players that are required for skilled performance in the context of play. I have presented an extended “equation” to explain the Game Sense approach focus on developing “thinking players”. 

Motor actions in the situated complexity of a moment in a game occur with a specific movement outcome desired by the player. The salient recommendation for teachers and coaches is that practice contexts should be organised to encourage players’ active engagement in the cognitive processes required for motor action planning as well as refection and inquiry on error detection and correction. In the Game Sense approach this deliberate and explicit pedagogical intention is emphasised through well planned and considered coach/ teacher questions and questioning processes (see Harvey & Light, 2015; Harvey et al., 2016; Light, 2013; Pill, 2016) in preference to being highly directive and telling or commanding behaviour. I agree with Patterson and Lee (2013) that the mind-set of PE teachers and coaches concerning the pedagogical principle of “repetition” needs to evolve to an account of techniques as product of a scheme of events involving brain, biomechanics and behaviour.
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