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Introduction
The purpose of this paper is to critically evaluate the Self-Determination Theory, the Achievement Growth Theory, and the Theory of Planned Behaviour, both separately and from an integrated approach pertaining to the role motivation plays in promoting activity engagement in adolescents, in the contexts of Physical Education (PE) and leisure time settings. Thus, the term “motivation” will be defined as “empowering students to engage in physical activities in creating habitual behaviours.” ‘Leisure time’ is considered time which takes place outside of school hours and as defined by Casperson, Powell and Christenson (1985) may include, “sports, conditioning exercises, household tasks (yard work, cleaning, and home repair)” (p.127). The paper will analyse various interventions related to creating an optimal motivational climate in PE through an autonomy-supportive viewpoint. The situation of teacher training and suggestions for interventions will be reviewed from the perspective of promoting improvement in the motivational climate in PE settings through theory-based projects. 

Physical Education Engagement and the Self-Determination Theory
Physical Education (PE) classes and leisure time activities are two basic forums where adolescents can learn and experience ways to stimulate a healthy lifestyle which is of critical importance in the quest for lifelong physical activity (PA) behaviours.  An important feature of PE is the structure of the motivational climate and how it supports adolescents not only in the classroom but also in their leisure time, outside of school. Given the variance in effort, physical abilities, and the levels of interest in PE classes, researchers, teachers and other practitioners strive to understand the motivational issues which underpin these differences (Ntoumanis and Standage, 2009).  In helping to understand this climate, the Self-Determination Theory (SDT) is often used as a framework “that takes into account the relationship between motivation and human behaviours” (McDavid et al., 2012, p.99).  As researched by Standage, Duda, and Ntoumanis (2005), the framework of SDT can address the various “personal and situational factors that elicit different types of motivations'' (p.412) across a variety of settings in PE.  As noted by Fenton, Duda and Barrett (2016), SDT considers the “how” and “why” of human motivation in addition to the level of motivation, ranging from amotivation to intrinsic motivation.  According to SDT, motivating students and creating a high engagement level in PE includes fulfilling three basic psychological needs: autonomy, competence and relatedness (Cheon, Reeve and Moon, 2012).  In a PE setting, these three needs “provide the energizing basis for optimal motivational functioning and wellness” (Curran and Standage, 2017, p. 262).  To facilitate evidence collection on SDT based interventions, Teixera et al’s (2020) team of researchers has developed a system of classifying the techniques that constitute SDT interventions which is “expected to enhance consistency in descriptions of self-determination theory-based interventions in health contexts” (p.2).

The Importance of an Autonomy-Supportive Climate
The motivation students exhibit toward PE is a complicated and vital process (Weeldenburg et al., 2020).  To elicit a better understanding of the need to create a climate which supports the need for autonomy in PE, Reeve (2009) examined the PE teachers’ motivational styles and behaviours by creating an autonomy-controlled environment, stating that teachers play an important role in shaping students’ performance. Following Reeve’s earlier research, and building upon the work of Standage, Duda and Ntoumanis (2005), Cheon, Reeve and Moon (2012) demonstrated via a mediation analysis that a PE teacher's provision of an autonomy supportive style was capable of nurturing all three basic psychological needs. Thus, the trio’s focal point was autonomy support, having teachers in the study focus solely on creating an autonomy-supportive climate for their students.  Roberts and Treasure (2012) define these supportive behaviours as ones that inspire initiative, encourage and allow students to help make decisions, along with giving them more choice. Deci and Ryan (2000), the architects of the SDT, suggest that the way a student feels about these choices and their own control over their behaviour when learning a task is synonymous with autonomy.  Their proposal, that engagement and participation will increase as students move along the continuum to become more intrinsically motivated, has been supported by numerous interventions and studies (2000).  
Standage, Duda and Ntoumanis (2005) noted that evidence to support Deci and Ryan’s claims has increased over the past 25 years. This due to an effort to interpret students’ experiences in the PE context with an end goal of boosting physical activity levels given the noticed declining rates in adolescents as revealed in a 2019 study by the World Health Organization (WHO). Their analysis of 950 students showed “students who perceived a need-supporting environment experienced greater levels of need satisfaction” (p.411) which in turn, was a predictor of intrinsic motivation and ending in adaptive PE outcomes, corroborating the positive application of SDT in the context of PE (2005).  As tested by Halvari et al. (2009), a model using SDT relating student involvement in PE to students’ perceived competence, showed an increase with high autonomy support, the effect of which shows an increase in adolescents' PA when autonomy-supportive motivational environments are present.  Investigating students’ motivation in their study on middle schoolers, Bryan and Solmon (2012) scrutinised the relationships between self-determination and engagement, concluding that, a greater choice of activities and supporting autonomy, will lead to an increase in physical engagement among students.  In a systematic review of autonomy support in PE, Pérez-González et al. (2019) found that autonomy-supportive teachers were able to generate higher satisfaction levels in their students in the areas of intrinsic motivation, their thoughts about doing physical activities in their leisure time, perceived autonomy, as well as positive emotions. Moreno-Murcia et al. (2012) suggest the generation of a variety of scenarios by teachers who guide and allow students to make certain decisions through active engagement and by focusing on the “why” and “how” and not the outcome of the activities, so they may experience a more autonomous, self-determined motivation.
An intervention was designed and carried out by Sebire et al. (2016) with 18 dance schools in a cluster-randomised controlled trial in the greater Bristol area of the United Kingdom. Thus, despite autonomy support, it did not show evidence in favour of SDT and the hypothesis that satisfying the need for an autonomy-supportive motivational climate in PA (dance). The findings were qualitative and showed competency and relatedness support; however, it fell short for the provision of autonomy support, suggesting teaching styles to be controlling when faced with disorderly behaviour (Sebire et al., 2016). Sebire and his research team suggest that this may be due to the dance instructors misunderstanding the theory, “confusing autonomy-support with a lack of rules or structure” (p.108). Sebire’s findings suggest future research to include how the teachers/interventionists use controlling strategies and giving them non-controlling response techniques when faced with disruptive behaviour (2016).   Lubans (2017) and Reeve and Jang (2006) suggest using less controlling language to promote an autonomy-supportive climate which would include using empathetic and “perspective-taking statements” such as “Yes, this one is difficult” and “I know it is a sort of difficult one” (Reeve & Jang, 2006, p. 211).  Another intervention that promotes the autonomous principle by “taking the perspective of the student” was designed by Lubans et al.; it is known as the SAAFE Framework,  framed both by SDT and the Achievement Goal Theory (AGT), a leading approach to motivation which considers two orientations related to ability, task and ego, where persons who adopt a task-involving plan participate in an activity to improve their abilities while an ego-oriented follower’s goal is to present higher ability levels with the intent to outperform others (Barkoukis et al., 2008).  Realising a gap in evidence-based strategies and interventions specific to the issues addressing the motivational climate in organised physical activities, the goal of Lubans et al.’s framework is promoting the use of SAAFE guidelines to specifically address the needs related to student motivation by creating a supportive climate using five principles: Supportive, Active, Autonomous, Fair, and Enjoyable (Lubans et al., 2017). 

Integrating SDT and AGT 
Furthering Barkoukis’ definition above of AGT, Liu, et al (2017) use the theory in their research to “explain people’s motivation in achievement settings” (p.292) where “goals represent the purposes, reasons, and/or aims whereby individuals engage in achievement activities” (p.292).  Working on the principal premise of the AGT that “individuals’ main motive in achievement settings is to demonstrate competence” (Jaakkola, T. et al., 2019, p. 1620),  Deci and Ryan (2000) note similarities between SDT and AGT in working to create the optimal environment for learning, suggesting both theories provide a platform “for enhanced achievement and students’ well-being” (p.260).  Given that both theories emphasise the importance of how teachers, coaches and “important others” encourage or discourage a motivational climate (Brown, Fry &Moore, 2017, p.6), integrating the two theories in PE and sport settings has recently seen an increase in research in outcomes such as the prospect of continuing physical activities, and in relation to individuals’ need satisfaction.  An example of combining concepts from both theories in connecting PE to leisure time activities is a study by Standage, Duda, & Ntoumanis (2003) which is meant to provide insight into the variety of levels of student motivation and what the motivational processes that account for these variations are. They also looked closely at how this motivation may predict students’ intention to be physically active in their leisure time, with findings that suggest teachers ought to promote tenets of both theories, specifically autonomy-supportive measures suggested by SDT, and AGT’s focus on a mastery climate. They claim these students would have “a higher intention to be physically active in their leisure time” (2003, p.12).  Attempting to better understand and address secondary students’ needs in PE, Weeldenburg et al. (2020) combined AGT and SDT to gain insight into the motivational climate to “unveil motivational similarities and differences between students’ PE experiences” (p.2). Their conclusion demonstrated that students may be organised into well-defined “motivational profiles based on how they perceive the PE environment” (p, 12), enabling teachers to influence the motivational climate and the students’ achievement goals (2020).  Another study confirming positive results for integrating SDT and AGT was done in Finland with the goal of predicting Finnish adolescents’ enjoyment and anxiety in PE classes by using “motivational sequences” (Jaakkola et al., 2019, p. 1621) in the theories, determining that in order to create a motivational climate for a positive effect in PE, it is pivotal for the environment to satisfy both AGT’s task-involving mastery climate and SDT’s basic psychological needs (2019). The similarities between constructs showed that enjoyment during PE was positively correlated with SDT’s three psychological needs and intrinsic motivation, and AGT’s task-involving motivational climate, through perceived competence and task orientation, with competence as the common satisfied need (2019).

Theories and Leisure Time 
SDT
The importance of fostering and promoting intrinsic motivation in PE settings cannot be overstated as it may facilitate the process of increasing PA as a general goal in leisure time and into adulthood (Ntoumanis, 2001). In exploring the relationship between SDT and leisure-time physical activities in adolescents, researchers claim that this theory is “well-suited for understanding adolescent leisure-time physical activity behaviors” (Mcdavid, Cox & Amorose, 2012, p.99).  In a cluster-randomised study developed to alter the intentions of students' leisure-time physical activities through a school-based intervention, Hagger and Chatzisarantis (2011) showed that students taught by teachers who supported autonomy were more likely to participate in leisure-time physical activities than in the control group, drawing the conclusion that SDT was useful in developing “school-based interventions that ultimately affect leisure-time physical activity participation” (p.e52). Using a longitudinal approach "targeting affective and behavioral aspects” (Cox et al., 2008, p.510) to explain the links between PE and leisure-time physical activity in adolescents, Cox and his colleagues suggest that PE teachers supporting students’ self-determined motivation may foster long-term PA, reciprocating back to PE by encouraging higher activity levels and more enjoyment, brandishing the importance of a high-quality autonomy-supportive experience in PE. It is worth adding that similar findings were uncovered with adults’ participation in leisure-time activities in an SDT-grounded study done on adults by Craike (2008) who demonstrated the importance of an autonomy-supportive climate as motivation to participate in leisure-time activities. Identifying the importance of adhering to PA participation, in a randomised controlled trial grounded in SDT, Silva et al. (2008) found that giving choice (autonomy) and supporting the options with a reasoned philosophy, would “lead to greater long-term adherence” (p.8 ) to exercise. Taken together, these finding highlight the significance of theory based interventions to support the trickle on effect from autonomy supportive PE to leisure time physical activities not only in adolescence but into adulthood.



[bookmark: _GoBack]The Theory of Planned Behaviour
Evolving from Ajzen and Fishbein’s theory of reasoned action (TRA), the theory of planned behaviour (TPB) is well recognised related to PA where intention is the motivation or predictor of behaviour; the stronger the intention, the more likely an outcome (Buckworth, 2013). Ajzen’s extension of the original theory includes three factors that influence behaviour: attitudes, subjective norms, and perceived behavioural control which “are assumed to feed into and explain behavioural intentions” (Ajzen, 2011, p. 1115,) where ‘intention(s)’ is defined “as the conscious decision to carry out a certain behaviour” (Moreno-Murcia and Hernández, 2013, p.552). In an intervention grounded in the TPB, Chatzisarantis and Hagger (2005) found that, in the context of leisure-time PA, the theory provided a practical framework useful in creating interventions that may develop constructive or optimistic intentions.  In their meta-analytic review of TPB, Hagger, Chatzisarantis, and Biddle (2002) suggest “that interventions based on the enhancement of attitudes toward PA may lead to a concomitant increase in physical activity behavior” (p.25). Plotnikoff et al. (2011) tested the TBP in Canadian adolescents finding the theory useful for understanding the PA behaviours of this population. A similar study was later conducted by Plotnikoff et al. in 2012 to test the core tenets of the TPB for PA in a population of obese and overweight adolescents, concluding that the strongest predictor of PA intention was attitude, with intention having a limited association to PA behaviour; thus providing only partial support for the usefulness of TBP in this population.  Considering this gap in TPB and its limitations in predicting PA, Ajzen (2011) reflects that only after careful consideration and verified studies should “additional predictors be proposed” (p.1119). Wang and Wang’s (2015) shortcomings in a study to predict children's’ PA using TPB suggest investigating additional factors including “self-efficacy, moral norms, past PA behaviour, self-identity, and environmental factors” (p.7). In critiquing the TPB, Sniehotta, Presseau and Araújo-Soares (2014) acknowledge it has shown some success in short-term studies involving younger, wealthy, or fit populations; however they cite factors such as limited utility and validity when applying the theory, and noting the finite number of experimental tests grounded in TPB.

Filling TPB’s Gaps or Extending the Model
Coined by the German psychologist Gollwitzer, ‘implementation intentions’ (Gollwitzer, 1999) were developed to bridge the gap in the TPB where intentions do not always meet wanted behaviours or outcomes.  Implementation intentions are goals or specific plans stating the where, how, and when intended behaviours will take place which strengthen “the mental association between representations of situations and representations of actions” (Biddle, Mutrie, & Gorely, 2015, p.197).  A study testing the expanded model of TPB by having participants form an implementation intention related to an exercise behaviour in writing, stating where and when their intention would take place concluded that a powerful technique to perform a health behaviour is the formation of a written intention (Walsh, Soares da Fonseca & Banta, 2005). In a longitudinal study extending the TPB by adding emotion variables as mediators, Mohiyeddini, Pauli, and Bauer (2009) concluded that these variables helped strengthen the intention-behaviour relationship to be more physically active, both in duration and frequency, with the suggestion that interventions based on emotions may assist in increasing sports participation. Hamilton and White (2008) tested the validity of an extended version of the TPB to predict MVPA in adolescents, integrating self-identify and social influences, finding links to support including group norms as a notable predictor of intention, and self-identity as both a noteworthy predictor of intention and behaviour. The results of Hagger, Chatzisarantis and Biddle’s (2002) meta-analytic review of the TBP suggest adding the variables of self-efficacy and past behaviour to the model proposing that using interventions to promote an increase in PA “should focus on the promotion of a positive attitude as well as on fostering a sense of control over physical activity situations, particularly internal perceptions of control or self-efficacy” (p.23).

Integrating TPB and SDT
As seen with TBP, variations to theories are proposed, tenets are added, the theory is constantly retested, and then theories are combined to better understand certain behaviours. Researchers Shen, McCaughtry and Martin, (2007) integrated the TPB and the SDT to interpret how physical education influences adolescents’ leisure-time PA by examining perceived autonomy and competence as it relates to intentions and behaviour and included a test of participants’ cardiorespiratory fitness through the use of a PACER test, a unique aspect of the study. The results revealed that the SDT tenets of perceived autonomy and competence in physical education are interrelated and function as a whole to enhance leisure-time PA intentions and behaviour, the stepping stone of the TPB (2007).  In a meta-analysis of studies, Hagger and Chatzisarantis (2009) presented the findings of the integration of the two theories, supporting the combined model as evidence showed, “that self-determined motivation is linked to the proximal antecedents of intentional behaviour” (p.295).  In a meta-analysis of studies, Hagger and Chatzisarantis (2009) presented the findings of the integration of the two theories, supporting the combined model as evidence showed, “that self-determined motivation is linked to the proximal antecedents of intentional behaviour” (p.295) though they did cite several limitations including a restricted number of studies integrating SDT and TPB related to health behaviors, a strong bias towards the specific design of studies; “heavy bias towards cross‐sectional and prospective designs,” (p.296) as well as an incommensurate focus using PA as the selected behavior (2009).  

From Theory to Practice:  Teacher Interventions Grounded in Theory
The end goal of many of the studies of theories, or integrations and extensions to the theories, is to inevitably increase PA of the studied population by improving the motivational climate. The PE teacher is often the person as hoped or intended audience, but it is uncertain how many of the recommendations are filtered through.  Often noted in the conclusions of motivational studies is the need for additional research and interventions related to the role a teacher plays and the training needed to properly carry out theory-based interventions. Given the important role the teacher plays in creating a motivational climate, Taylor, Ntoumanis and Standage (2008) analysed personal and circumstantial antecedents of PE teachers’ motivational strategies, grounded in SDT, examining factors such as teachers’ perceptions of how self-determined their students were, perceived pressures of teaching, and the teachers’ own position on autonomy. They concluded that influencers of teacher motivation, by implication, affect the strategies they use with their students (2008).  Therefore, in order to stimulate a motivational climate, it is important that teachers understand what strategies work and receive the proper training and professional development needed to implement them.  In the context of leisure-time, as mentioned above in the Hagger and Chatzisarantis study, teachers are pivotal in creating the SDT grounded framework for motivation in PE classes so students will continue this behaviour in their leisure time (2011). However, there is limited research to address the process of carrying over PE skills to leisure time and how teachers and school programs can support students toward this lifestyle (Shen, Mccaughtry, & Martin, 2007).  In the Bristol Dance Project previously discussed, findings showed that there was buy-in and belief in the effectiveness of the intervention by the teachers; however, its actual implementation “led to variable fidelity” (Sebire et al., 2016, p.107) possibly due to lack of proper training in SDT for the dance instructors. Cheon, Reeve, and Moon (2012) designed and implemented an intervention to assist PE teachers in creating a more autonomy-supportive climate. Their meta-analysis, primarily focused on the middle school level, with students perceiving their teachers showing more autonomy support, resulted in student gains in PE engagement, higher intentions of future PA, and skill development. The students in the control group continued in a normal PE setting, showing limited benefits as the perceptions of their teachers became more controlling and less autonomy-supportive (2012).  Rooted in SDT, Tessier, Sarrazin and Ntoumanis (2010) conducted a test on the results of a PE teacher’s motivation-based program related to students’ motivation and satisfaction of their psychological needs through specific teaching behaviours. While limited in the number of participants, a study rooted in SDT by Tessier, Sarrazin and Ntoumanis (2010) showed the results of a PE teacher’s motivation-based program related to students’ motivation and satisfaction of their psychological needs through specific teaching behaviours. The results proved positive in that the training was beneficial to both students and teachers with the caveat that a control group be utilised, the study should be longer, and follow-ups should be conducted to determine the longevity of the intervention’s effects (2010).  Escriva-Boulley et al.(2018), through a cluster-randomised control of a physical education professional development program grounded in SDT for elementary teachers, assessed the effectiveness of their style of motivation, finding that teachers with the SDT-training principles were successful in improving their style of motivation while increasing support of students’ psychological needs and MVPA. While research continues to show the positive effects of theory-based interventions and training for instructors, Biddle, Mutrie, and Gorely (2015) suggest including more psychology and behaviour-change related training materials for professional development opportunities in the area of PA. An intervention study ground in SDT by Aelterman et al. (2014) on how PE teachers can utilise teaching strategies that are autonomy supportive had similar findings, suggesting further investment in need-supportive professional development programs for PE teachers. The positive findings regarding the teachers involved in the intervention showed “an increase in both the perceived effectiveness and feasibility of autonomy-supportive strategies, and in the perceived feasibility of structuring teaching strategies” (p.604) compared to the control group.

Conclusion
Roberts and Treasure (2012) support the use of multiple theories in planning PA interventions, stating “slavish adherence to singular theories can be harmful because important constructs for some populations may be missed” (p.363). As seen by the numerous studies mentioned in this paper where theories are combined, the hope is that most populations will be covered and that recommendations are implemented especially regarding the younger population given the poor state of PA in youth today. Addressing students’ PE needs may be the premier context in which to challenge researchers to continue to test, refine, and stretch the why and how of movement in youth with the hope of inculcating the intrinsic motivation needed to stay physically active into adulthood. Given the findings of Vasconcellos’ et al. (2019) systematic review and meta-analysis of SDT applied in the PE context, teachers had a greater impact on students’ competence and autonomy while relatedness was more influenced by both peers and teachers; this information may be the springboard for research going forward to focus on the areas of autonomy and competence in the PE context needed to best understand motivation. 
Tailoring PE programs to satisfy students’ diverse motivational needs is a significant and daunting task. Innovative theory-based interventions such as “The Great Live & Move Challenge,” grounded in an extension of the TPB, shows promise of promoting PA among youth aged 7-11 = through a multilevel approach which involves the community, family, and schools (Cousson-Gélie et al., 2019).  Another intervention gaining ground in Australia is “iplay,” a PA program developed by Research Professors Chris Lonsdale and David Lubans to incorporate PA into the classroom, between classes, and which offers “active homework” (7 News, 2018). The program’s successful trial has led to the expansion from 8 schools to across 150 primary schools in New South Wales engaging 20,000 students (NSW, 2018).  An interesting component of this intervention is that it includes face-to-face and online delivery methods for teachers’ professional development which is also included in the study to provide evidence for the effectiveness both from a monetary perspective and of the program itself (Lonsdale et al., 2016).  
Commonalities are intertwined with the three theories presented in this paper demonstrating the importance of continuous theory-based research and the indication that interventionists, such as PE teachers, may be most effective if given proper training including learning the theories and how to use their strengths, to implement strategies and interventions, gaining an understanding of what role motivation plays in promoting positive outcomes in PE and leisure-time physical activities. The next step may be to examine Teixera et al’s (2020) classification of interventions ground in SDT in the context of health behaviours to facilitate and “inform the development” (p.33) of more precise interventions specifically for adolescents in PE classes which can provide the springboard needed to build and retain an optimal motivational climate.
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