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ABSTRACT

Underpinned by motivational and pedagogical theory, the broad aim of the studies
presented in this thesis was to provide novel insight into factors that may be associated with—
and important for understanding—students’ experiences in physical education. The first study
of this doctoral thesis (Chapter 2) was focused on student motivation in Western Australian high
school physical education. Results from a latent profile analysis revealed evidence of
qualitatively distinct motivation profiles that were differentially predicted by students’
psychological need satisfaction and predictive of in-class effort. In the second study in this thesis
(Chapter 3), a cluster randomized controlled trial was used to investigate the effectiveness of
student-centered learning training for physical education teachers on enhancing students’
autonomous motivation for physical education. Linear mixed models revealed that, after
participating in physical education within the program for five weeks, students in the
intervention arm, relative to students in a control arm who received traditional teacher-centered
instruction, displayed more positive changes in autonomous motivation, relatedness need
satisfaction, effort, and self-efficacy for physical education.
The third study in this thesis, presented in Chapter 4, investigated intra- and interpersonal antecedents for teachers’ intrinsic motivation for teaching physical education.
Emotional intelligence in teachers was evaluated as a predictor of need satisfaction in
relationships with students, colleagues, and one’s principal, and as an indirect predictor of
intrinsic motivation for teaching (through need satisfaction). Results from multiple mediation
analyses showed that teachers’ emotional intelligence was significantly and positively related
to need satisfaction from all relationships assessed (i.e., teacher-student, teacher-colleagues,
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teacher-principals), and indirectly predicted greater (teacher) intrinsic motivation via studentfocused relationship need satisfaction.
A brief general discussion of the results is presented in Chapter 5. Overall, the research
program supported existing principles of self-determination theory in highlighting the
importance of need satisfaction in promoting teachers’ and students’ autonomous (or intrinsic)
motivation and adaptive experiential and behavioral outcomes. The program of research also
demonstrated that student-centered teaching methods may contribute to the provision of needsupportive environment and may also be responsible for beneficial downstream outcomes for
students. Teachers’ intrinsic motivation is associated with their desire to engage with
professional development opportunities (such as the intervention presented in Chapter 3), and
consequently, the final study may provide insight into the modifiable factors that could be
targeted in order to maximize the uptake and effectiveness of future professional development
programs. The program of work presented in this thesis highlights the important role of need
satisfaction and autonomous forms of motivation in physical education students and teachers,
accentuates the role of student-centered learning on students’ motivation, and provides a
platform for future research and school-based interventions.
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STUDENT AND TEACHER EXPERIENCES IN HIGH SCHOOL PHYSICAL
EDUCATION: UNDERSTANDING AND IMPROVING MOTIVATIONAL
PROCESSES

2

Chapter 1 : LITERATURE REVIEW

3

“Physical education is the most effective means of providing all children
and youth with the skills, attitudes, values, knowledge and understanding for
lifelong participation in society.”
The Declaration of Berlin 2013 – UNESCO’s World Sports Ministers Conference (MINEPS V)

1.0

Background
It is rare to find an adult who cannot vividly recall at least some aspect of his or her high

school Physical Education experience. For some, the thought of physical education evokes
memories of happiness and enjoyment; for others, unfortunately, physical education is linked
with feelings of anxiety, isolation, and/or embarrassment. physical education is a term widely
used to refer broadly to structured school-based physical activity (e.g., exercise, sport)
provision, and is a school subject or class in which almost all children and adolescents
participate. Accordingly, given that physical education represents an important vehicle for the
provision and promotion of physical activity (see, for example, Bailey, Armour, Kirk, Jess,
Pickup, & Sandford, 2009), researchers, teachers, and policy-makers have devoted significant
attention to understanding what it is that encourages ‘high quality’ physical education
experiences for students. That is, what are the environmental (e.g., school facilities),
interpersonal (e.g., teacher communication style), and individual (e.g., personality, motivation)
factors that might promote adaptive rather than maladaptive outcomes in physical education —
the factors that stimulate happiness and enjoyment, as opposed to anxiety, isolation, and
embarrassment? Writing on this issue, the UNESCO (2015) defined quality physical education
as:
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“the foundation for a lifelong engagement in physical activity and sport. The
learning experience offered to children and young people through physical education
lessons should be developmentally appropriate to help them acquire the psychomotor
skills, cognitive understanding, and social and emotional skills they need to lead a
physically active life” (p. 9, adapted from Association for Physical Education (afPE)
Health Position Paper, 2008)
PE is an important part of a balanced and holistic educational experience and may, when
at its most effective, encourage cognitive, physical, and social development, as well as stimulate
physical activity participation that lasts throughout the lifespan (see, for example, Green, 2002;
Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003; Penney & Jess, 2004). For some high
school students, their school-based PE may represent their only weekly physical activity
(Association for Physical Education, 2008), ranging from an average of approximately 66
minutes per week in the Middle East up to 125 minutes per week in North America (UNESCO,
2015). Accordingly, it is imperative that these (in some cases brief) weekly physical activity
experiences through physical education are engaging, enjoyable, and encourage children and
adolescents to explore opportunities for activity outside of the physical education class. Indeed,
the early adoption of an active lifestyle is important in helping to counter the detrimental effects
of widespread inactivity among today’s youth (World Health Organization, 2017). It is in part
for these reasons that physical education is considered central not only in encouraging
educational development, but also for supporting students’ wellbeing and physical health in the
short- and longer-term.
Presented in this thesis are three complementary studies focused broadly around high
school physical education. The guiding aim when conducting the work that is reported in the
ensuing chapters was to provide novel insight into factors that may be associated with—and
important for understanding—students’ experiences in physical education. In the first study
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(Chapter 2), we1 examined students’ motivation for physical education using a person-centered
approach. Our aim in this study was to identify student motivation profiles, to consider
predictors and outcomes of those motivational profiles, and to understand how students’
physical education motivation differs not only in its quantity, but also in its quality. The findings
from this study emphasized the importance of, and need for, teacher-mediated strategies that
support and promote student motivation. Accordingly, in the second study (Chapter 3), we
adhered to CONSORT guidelines (Campbell, Elbourne, & Altman, 2004) in the development,
conduct, and reporting of a cluster randomized controlled trial in which a professional
development program—focused on the implementation of student-centered teaching
practices—was provided to a group of teachers. Assessments with students pre- and postintervention were obtained, and compared to a matched group of control students who received
‘standard’ (teacher-centered) instruction from teachers who had not participated in the training
program.
Reflecting on the Chapter 3 findings, and the widespread evidence in support of teacher
professional development programs, we then considered the barriers that may limit the uptake
and implementation (by teachers) of such programs. In the final study in this thesis (Chapter 4),
therefore, we examined teachers’ (rather than students’) motivation—specifically, we assessed
physical education teachers’ intrinsic motivation for (e.g., enjoyment) of their work, given that
this concept has shown to be important in shaping teachers’ willingness for, and engagement in,

1

The design, conduct, analysis, and reporting of the work in this thesis was primarily the responsibility of the

student. However, to acknowledge supervisory input / collaboration, the terms “we” and “our” (rather than “I” or
“my”) are used throughout the thesis.
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professional development. In doing so, we identified and modeled potential (modifiable)
predictors of teachers’ intrinsic motivation with a view to informing strategies that may be
beneficial in the future to support teacher engagement prior to the delivery of professional
development opportunities.
Several concepts are central to the work described in this thesis. Specifically, the work
relies particularly strongly on an appreciation of issues associated with the conceptualization
and assessment of motivation, and the characteristics and implementation of student-centered
teaching. That being the case, the material that follows in this literature review provides a broad
overview of these issues, and informs the specific research questions that were examined in each
of the empirical chapters in this thesis. In particular, the following material provides content
focused on (a) relevant theory and research pertaining to students’ motivation for physical
education (primarily supporting the work presented in Chapter 2), (b) the nature and
implications of student-centered teaching strategies (primarily supporting the work presented in
Chapter 3), and (c) understanding motivation among physical education teachers (primarily
supporting the work presented in Chapter 4).

1.1

Motivation in Physical Education
The guiding aim of this doctoral work was—as noted previously—to better understand,

and seek to improve, students’ experiences in physical education. As a result, it is important to
consider factors that may broadly encourage positive experiences, persistence, and engagement
in a given activity. Much of the research attention that has been directed toward understanding
processes such as these has been focused on examining individuals’ motivation. A high level of
motivation for an activity appears to be one important driver of engagement and participation
in that activity (see Ryan & Deci, 2000), and much of the contemporary motivation literature—
both within and beyond physical education—is guided by a popular theoretical model known as
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self-determination theory (SDT; Deci & Ryan, 2008). In this section, we introduce SDT,
overview key theoretical tenets, present different approaches to modeling motivation using a
SDT lens, and identify evidence to support the utility of SDT within physical education.
SDT is a broad theoretical framework that details the nature, determinants, and
implications of human motivation (Deci & Ryan, 2000, 2008). Although several frameworks
exist that provide insight into the level and outcomes of motivation, SDT is built on the premise
that motivation should be understood not only in terms of its level (or quantity), but also in terms
of its ‘quality’—that is, by considering the different ‘types’ of motivation that individuals may
experience in a given activity. That being the case, SDT outlines a motivational continuum that
details the different reasons or motives that an individual may endorse for his or her involvement
in an activity.
At one end of the continuum, individuals may experience what is referred to as intrinsic
motivation. Intrinsic motivation is considered the most self-determined or autonomous form of
motivation that an individual may experience, and is characterized by the pursuit of an activity
solely due to the enjoyment and interest one derives from that activity. The remaining constructs
in the continuum differ in the degree to which they are considered self-determined or
autonomous (becoming gradually less self-determined along the continuum). When individuals
pursue an activity for a reason other than simply (and solely) the enjoyable or interesting features
of the activity, they are said to be experiencing some form of extrinsic motivation. These
different forms of extrinsic motivation, however, differ in the degree to which they are
considered self-determined. The most self-determined form of extrinsic motivation, which sits
adjacent to intrinsic motivation on the self-determination continuum, is integrated regulation.
Individuals endorse integrated regulation when they pursue an activity because they feel it aligns
with their sense of self and identity. Next, individuals may participate in an activity because
they find it important and/or because they value the outcomes of that activity—these motives

8
are encompassed within the concept of identified regulation. Both integrated and identified
regulation are considered primarily self-determined or autonomous in nature.
Two other extrinsic motivation concepts are considered relatively more ‘controlled’
forms of motivation. Adjacent to identified regulation on the continuum is introjected
regulation—individuals endorse introjected regulation when they participate in an activity due
to feelings of guilt or shame. Finally, individuals may participate in an activity because they
seek praise or seek to avoid punishment from an external source. In these situations, individuals
endorse what is termed external regulation. The only remaining motivational ‘type’ outlined in
SDT is amotivation, which refers to an absence of motivation for the activity in question. With
specific relevance for this thesis, therefore, it is possible that students may participate in physical
education because (a) they enjoy, and are interested in, physical education (intrinsic motivation),
(b) they feel that the activities within physical education align with their sense of themselves as
an active, healthy person (integrated regulation), (c) they value the health and social benefits
associated with physical education (identified regulation), (d) they feel guilty if they do not
participate in physical education (introjected regulation), (e) they seek to earn their teacher’s
praise or to avoid being punished by their teacher (external regulation), or (f) some combination
of each of these regulations.
A significant body of research—within and outside of educational settings—has
developed to document the outcomes associated with the different motivational regulations
outlined above (see, for example, Hagger & Chatzisarantis, 2007; Ntoumanis & Standage, 2009;
Van den Broeck, Lens, De Witte, & Van Coillie, 2013; Vansteenkiste, Sierens, Soenens,
Luyckx, & Lens, 2009). Within physical education, and with respect to educational (or in-class)
outcomes, it has been demonstrated that when students endorse more autonomous (relative to
controlled) motives, this stimulates student effort (Bechter, Howard, Dimmock, Whipp, &
Jackson, 2018), promotes enjoyment of physical education (Zhang, 2009), supports
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achievement in physical education (Standage, Duda, & Ntoumanis, 2005), and encourages
greater concentration (Ntoumanis, 2005), perseverance (Vansteenkiste, Simons, Soenens, &
Lens, 2004), pro-social behavior (Ntoumanis, 2005; Vallerand, 2001), and in-class physical
activity (Lonsdale et al., 2013).
There is also evidence to support the beneficial effects of autonomous motivation for
physical education upon extracurricular outcomes (i.e., those outside of the classroom). Highquality motivation for physical education, for example, may support adaptive self-perceptions
(e.g., self-esteem, health-related quality of life; Standage & Gillison, 2007), as well as leisuretime physical activity intentions (e.g., Jackson, Whipp, Chua, Dimmock, & Hagger, 2013;
Taylor et al., 2010), motivation (Ntoumanis & Standage, 2009), and participation (Ntoumanis,
2012). Clearly therefore, there is significant support within the physical education setting not
only for the motivational continuum outlined within SDT, but also for the notion that students
may experience beneficial in-class and leisure-time outcomes when they participate in physical
education due to more autonomous (relative to controlled) forms of motivation. With that in
mind, it is important to note that SDT also offers valuable insight into the methods that can be
used to promote adaptive (i.e., autonomous) motivational regulations for a given activity. In the
following sub-section, therefore, we overview theory and research relating to the ways through
which autonomous motivation may be (and has been) encouraged in physical education.

1.1.1. Psychological Need Satisfaction and Support
One of the prominent sub-theories encapsulated within SDT is referred to as Basic
Psychological Needs Theory (Ryan & La Guardia, 2000). According to the SDT notion of basic
psychological needs, all humans have innate and universal needs for autonomy (i.e., a sense of
agency and volition), competence (i.e., a sense of ability), and relatedness (i.e., a sense of
meaningful and close connections to others). Given the principle of universality associated with
these needs, it is argued that these ‘nutriments’ are desirable across all human endeavors, and
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that favorable motivational outcomes result when these needs are satisfied in a given activity or
pursuit. Within physical education, therefore, this SDT sub-theory indicates that students
experience greater autonomous (relative to controlled) motivation when they feel that their
needs for autonomy, competence, and relatedness are strongly satisfied. There is ample research
evidence to support this theoretical claim; several studies have shown positive associations
between students’ need satisfaction in physical education and their motivation for physical
education (e.g., Cox & Williams, 2008; Haerens, Aelterman, Vansteenkiste, Soenens, & Van
Petegem, 2015; Taylor, Ntoumanis, Standage, & Spray, 2010).
In light of the widespread acknowledgement that need satisfaction encourages desirable
motivational responses, a separate (yet closely related) literature has developed in which
investigators have documented the specific behaviors and communication strategies that
contribute to need satisfaction. Specifically, these studies have been focused on identifying the
environmental features that are optimally ‘need-supportive’. In physical education, the teacher
is recognized as a key agent in the creation of a need-supportive environment through his or her
communication and instruction methods. It is contended, for example, that in order to encourage
adaptive motivational responses among students, teachers may utilize a series of needsupportive instructional behaviors (or broad styles), which help to satisfy students’ needs, and
in turn, foster autonomous motivational regulations.
Researchers have documented a series of autonomy-, competence-, and relatednesssupportive strategies (for an overview, see Ntoumanis, Quested, Reeve, & Cheon, 2018). In
terms of providing autonomy support, teachers (and other authority or instructional figures) may
offer choice, invite questions, acknowledge individual preferences, and provide meaningful
rationales (e.g., Reeve, Jang, Hardre, & Omura, 2002). Competence support, also sometimes
referred to as structure, can be provided through setting clear goals, offering timely, positive,
and personalized feedback, and ensuring prescribed tasks are appropriate for an individual’s
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skill level (e.g., Ntoumanis et al. 2018; Viira & Koka, 2012). Finally, relatedness support, or
interpersonal involvement, can be encouraged by showing care and empathy, providing
individualized attention and interest, getting to know one’s students, and displaying inclusive
verbal and non-verbal behavior (e.g., Sparks, Lonsdale, Dimmock, & Jackson, 2017). There is
well-established support for the theorized effects associated with need-supportive teaching in
physical education; researchers have demonstrated through observational and interventionbased designs that the specific strategies and styles described above do indeed align with or
promote greater need satisfaction and more positive downstream motivational outcomes (e.g.,
Taylor & Ntoumanis, 2007; Zhang, 2009).
The motivation concepts within SDT are examined in this thesis among students
(Chapters 2 & 3) and teachers (Chapter 4). In addition, need satisfaction is examined in this
thesis as a predictor of student motivational outcomes in Chapter 2, and the concepts of need
support and satisfaction were important in shaping the rationale for the work presented in
Chapter 3. More specifically, as an alternative to the traditional ways of training need-supportive
instruction in teachers, the cluster randomized trial reported in Chapter 3 was developed using
principles of student-centered teaching (as a novel ‘vehicle’ for the promotion of need
satisfaction and adaptive motivational outcomes). Prior to considering the literature on studentcentered teaching in more detail, it is important to overview the ways through which motivation
is (and can be) assessed within SDT-based studies. Two different, complementary approaches
are used in this thesis, and accordingly, it is necessary to introduce and justify the modelling
options used in the studies that follow.

1.1.2. Modelling Motivation within SDT
In all fields of psychological enquiry, researchers may adopt one of two broad
approaches to understanding the phenomena or people under investigation. Specifically, they
may implement what is termed either a variable-centered or a person-centered approach.
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Variable-centered approaches are designed to help investigators examine associations among
variables, and rely on:
“the assumption that the population is homogeneous with respect to how the
predictors operate on the outcomes. Prototypical statistical techniques include
correlation, regression, and structural equation models. These analytic models
are well suited for questions that concern the relative importance of predicting
variables in explaining variance in outcome variables” (Laursen & Hoff, 2006,
p. 379).
Person-centered approaches, on the other hand, focus on identifying persons or groups
who have particular characteristics or relations among these characteristics in common. In
contrast to the variable-centered approach, the person-centered approach assumes the population
assessed is heterogeneous, and accounts explicitly for that assumption with associated modeling
techniques. These person-centered methods, which often rely on statistical models such as
cluster, class, or latent profile analysis (see Magnusson, 2003), are suited to identifying groups
or sub-groups of individuals who share consistent patterns or profiles across a network of
variables. Accordingly, when studying motivation through the lens of SDT, researchers may,
for example, adopt a variable-centered method to examine the direction and magnitude of
correlations between need satisfaction perceptions, autonomous (or other forms of) motivation,
and a behavioral ‘outcome’, such as engagement or achievement in physical education.
Alternatively, they may adopt a person-centered approach, and use cluster analysis (or similar)
to determine students’ individual motivation profiles (i.e., each person’s unique combination of
scores across all motivational regulations), identify distinct sub-groups of students who share
similar profiles, and then investigate how students within different profile groupings may differ
on correlate variables.
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The variable-centered approach has been, and remains, the most commonly utilized
method for studying motivation through a SDT lens. In particular, given the analytic complexity
that can be associated with the (six) different constructs in the motivational continuum, it has
become relatively common practice to model motivation using what is often known as a Relative
Autonomy Index (RAI; Ryan & Connell, 1989). The computation of the RAI relies on
weightings provided to autonomous and controlled motivation regulations, and provides
researchers with a single index representing individuals’ autonomous (relative to controlled)
motivation. Accordingly, more positive RAI scores denote greater autonomous relative to
controlled motivation, and indicate higher ‘quality’ motivation for an activity. The RAI,
therefore, provides an intuitive and practically meaningful index, and has been shown in various
physical education studies to correlate with students’ perceptions of need support (e.g., Koka &
Hagger, 2010; Sparks et al., 2017), need satisfaction (e.g., Mouratidis, Barkoukis, &
Tsorbatzoudis, 2015; Taylor & Lonsdale, 2010), and outcome variables (e.g., Standage et al.,
2005; Taylor et al., 2010). Alongside the RAI, other prominent variable-centered approaches
include treating each of the motivational regulations separately (e.g., modeling scores separately
for intrinsic motivation, integrated regulation, identified regulation, and so on), or combining
regulations into composite variables representing ‘autonomous’ (i.e., intrinsic motivation,
integrated regulation, identified regulation) and ‘controlled’ (i.e., introjected and external
regulation) motivation (see Chemolli & Gagné, 2014; Ntoumanis & Standage, 2009).
Variable-centered methods provide researchers with valuable insight into the ways in
which different motivation constructs align with theorized antecedents and outcomes. These
methods do not, however, provide us with information about the naturally-occurring patterns
that exist for students across the motivational regulations. For example, researchers may be
particularly interested in understanding the motivational profile that any given person in their
study displays, and in identifying consistent groupings of motivational profiles within their
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sample. These issues are best addressed through the use of person-centered approaches. Within
physical education, person-centered analyses of student SDT-based motivation have been
performed previously, and have revealed evidence for interesting (and distinct) clusters of
motivational regulations. Ullrich-French and Cox (2009), for example, used cluster analysis to
reveal that high school students in their sample fell into an average profile (i.e., characterized
by neither relatively high nor relatively low motivation regulation scores), a motivated profile
(i.e., characterized by relatively high motivation regulation scores), a self-determined profile
(i.e., characterized by relatively high scores of intrinsic motivation and identified regulation,
average scores of introjected regulation, and relatively low external regulation scores), a low
motivation profile (i.e., characterized by relatively low levels of all four motivation regulations),
and an external profile (i.e., characterized by a relatively high level of external regulation and
relatively low levels of introjected and identified regulation and intrinsic motivation). In
addition, these authors also showed that those students in the category characterized by more
adaptive motivational profiles (i.e., Motivated and Self-determined profiles) also scored higher
on perceived competence, autonomy, relatedness, enjoyment, effort, and physical activity, when
compared to those in the more controlled (or amotivated) profile groupings.
The use of person-centered approaches, although less frequent than widelyacknowledged variable-centered approaches, appears to be timely with respect to the
advancement of the physical education-based SDT literature. Recently, for example, researchers
have noted that the sole use of variable-centered methods may be somewhat reductionistic and
might mask important information regarding the complex motivational network for an
individual (see, for example, Chemolli & Gagné, 2014; Howard, Gagne, Morin, & Van den
Broeck, 2016; Litalien, Morin, & McInerney, 2017). Nevertheless, it remains that both variableand person-centered approaches provide valuable and complementary insight into motivational
processes. For that reason, as well as employing commonly-used variable-centered methods in
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this thesis, we also sought to provide some insight into contemporary person-centered
approaches to the study of motivation. In Chapter 2, therefore, we model student motivation
using a latent profile analytic method (a person-centered approach, and a model-based extension
to cluster analysis). Meanwhile, in Chapters 3 and 4, we perform a variety of more typical
variable-centered analytic methods (e.g., difference- and relationship-testing).
Issues relating to SDT and motivation—whether analyzed using variable- or personcentered methods—are prevalent throughout all of the studies presented in this thesis.
Accordingly, each of the empirical studies that follow includes a description of relevant aspects
of SDT theory and research in order to support the specific research questions tested in
respective studies. In Chapter 3, however, as a result of our findings presented in Chapter 2
regarding student motivation (and in light of the literature on teacher-mediated interventions for
the promotion of student motivation), we also draw from a separate literature grounded in
pedagogical models. Specifically, in that study we introduce and test a novel application of an
existing pedagogical strategy with the aim of promoting more adaptive student motivation. In
doing so, we hypothesize that a teacher professional development program (i.e., intervention)
focused on the implementation of student-centered learning strategies may be beneficial for
encouraging more autonomous motivation among students. For that reason, in the section that
follows, we support the content (and study aims) introduced in Chapter 3 by providing brief
background material related to the notion and practice of student-centered teaching (as opposed
to more traditional teacher-centered methods).

1.2 Student-centered teaching and links to student motivation
There is a well-developed literature demonstrating that need-supportive SDT
interventions in physical education can be beneficial for encouraging adaptive (i.e., autonomous,
intrinsic) motivational outcomes among students (e.g., Bartholomew, Ntoumanis, Mouratidis,
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Katartzi, Thøgersen-Ntoumani, & Vlachopoulos, 2018; Hagger et al., 2003; Mayorga-Vega,
Martínez-Baena, & Viciana, 2018; Reeve & Jang, 2006; Standage, Duda, & Ntoumanis, 2006).
These interventions typically take the form of a professional development program or workshop
that is delivered to teachers, with changes to student motivation examined as a function of
modifications to teachers’ instructional style (e.g., by enacting greater need-supportive
behavior). That is not to say, however, that there are no other (less well explored) methods that
might also be suitable for encouraging more adaptive motivational outcomes for students in PE.
In this thesis (specifically, in Chapter 3), we present a case that the integration of studentcentered learning strategies into PE may be one such (novel) vehicle for the promotion of
student motivation.
Student-centered learning is a pedagogical approach that is also sometimes referred to
as project-based (Gubacs, 2004) or self-regulated learning (Schunk, 2012). Student-centered
learning principles feature in a number of different pedagogical models (see, for example,
Bunker & Thorpe, 1982; Curtner-Smith, Todorovich, McCaughtry, & Lacon, 2001; Gréhaigne,
Godbout, & Bouthier, 2001); central to all of these different approaches is the notion that “a
student-centered classroom is based on organized expectations orchestrated by the teacher and
put into practice by the students” (Hickman, 2007, p. 2). In other words, a student-centered style
relies on the premise that “the learner determines how to proceed based on individual needs and
questions that arise while generating and testing beliefs” (Land, Hannafin, & Oliver, 2012,
p.12). Specifically, within the context of PE student-centered learning gained popularity in the
1990s, with the dissemination of the Sport Education program in North America (Siedentop,
1998), and the Sport Education in Physical Education Program (SEPEP; Alexander, Taggart,
Medland, & Thorpe, 1995) in Australia and New Zealand.
Student-centered learning frameworks are characterized by the notion that students sit
‘in the driver’s seat’ (Lee & Branch, 2017). Accordingly, there are a range of specific strategies
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that are employed in these learning environments. Students may be encouraged, for example, to
elect their own (peer) managerial board, and take on the different roles associated with sport
competition (e.g., players, captains, coaches, equipment officers, umpires, publicity officers;
Siedentop, 1998). Students are also encouraged to take ownership of many of the tasks that are
typically considered the teacher’s responsibility (e.g., setting activities, providing feedback,
forming groups, directing learning goals), and the teacher adopts a role as a facilitator while
encouraging student responsibility and ownership (Goodyear & Dudley, 2015; Hastie, 2016;
Metzler, 2011). In particular, rather than playing a passive role, Goodyear and Dudley (2015)
noted that teachers seeking to implement student-centered learning in PE should be (a)
constantly diagnosing, (b) responding to, and (c) evaluating students’ activities on an individual
and group level so as to encourage student responsibility and class ‘ownership’.
Research on the outcomes of student-centered learning indicates that, when it is
implemented effectively, there may be numerous positive effects associated with this
pedagogical style. These outcomes include, but are not limited to, increased student
engagement, improved reflective abilities, enhanced learning opportunity, and greater class
integration (André & Hastie, 2018; Neumann, 2013; Opdenakker & Van Damme, 2006;
Todorovich & Curtner-Smith, 2002; Wallhead, Garn, & Vidoni, 2014). Compared to classroombased settings, there have been relatively few studies designed to examine the effectiveness of
student-centered learning strategies specifically with respect to student motivation within PE.
However, there is preliminary evidence to show that these strategies may elicit positive
motivational outcomes and greater engagement among students in PE. Wallhead and Ntoumanis
(2004), for instance, performed a small intervention study where one class followed a (studentcentered) Sport Education program and one class received conventional teacher-centered
instruction. Their findings indicated that, relative to ‘typical’ practice, student-centered methods
may hold potential for increasing students’ perceptions of teacher autonomy support and
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motivation for PE. Similarly, it has been demonstrated that a student-centered intervention with
underserved female adolescents may result in greater motivation and more positive self-concept
when compared to more traditional instructor-led physical activity settings (Wilson, Evans,
Williams, Mixon, Sirard, & Pate, 2005; see also Wallhead et al., 2014).
In Chapter 3 of this thesis, we propose that student-centered learning strategies may be
responsible for motivation improvements by acting to satisfy students’ psychological needs.
Although

the

literatures

on

student-centered

learning

and

psychological

need

support/satisfaction have developed largely in isolation from one another, many of the strategies
that are considered student-centered in nature are (from a theoretical perspective) largely
consistent with elements of need support (see, for example, Reeve, Ryan, Deci, & Jang, 2007).
In student-centered learning environments, for example, students are encouraged, among other
things, to (a) take ownership of their learning (autonomy support), (b) probe, ask questions,
make decisions, self-reflect, and direct their own activities (autonomy support, competence
support), (c) work together to overcome challenges and obstacles (competence support,
relatedness support), (d) find their own solutions to problems and work to instruct and guide
one another (competence support), (e) set goals and timings for activities (autonomy support,
competence support), and (f) provide support and encouragement to classmates (relatedness
support). To date though, researchers have yet to examine in detail the potential for studentcentered learning strategies to act on student motivation through psychological need
satisfaction, and as a result, the aim of the cluster randomized trial presented in this thesis was
to implement (and test the effects associated with) a student-centered teacher professional
development program.
To this point, our focus has been directed toward issues associated with the observation
and improvement of student motivation. The final chapter in this thesis, however, is directed
toward understanding PE teachers’ (rather than students’) motivation. The cluster randomized
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trial reported in Chapter 3 demonstrates the potential benefit of teacher-mediated interventions
focused on providing support for student-centered learning strategies. Accordingly, in devising
the final study, whilst retaining the broad focus on motivation in PE, our attention turned toward
understanding the potential barriers to (and facilitators of) teachers’ engagement in such forms
of professional development. In the section below, we provide brief background material to
support

the

chosen

direction

of

that

final

study.

1.3 Teacher Motivation
Professional development programs with teachers may be beneficial for not only
supporting teachers’ workplace well-being, but also for their positive downstream effects on
student motivation, engagement, and achievement. Regularly engaging teachers in such
programs alongside their day-to-day responsibilities, however, is far from straightforward.
Limited reward, high workloads, a lack of opportunity for career progression, and poor facilities
all contribute to high attrition rates among PE teachers (Mäkelä, Hirvensalo, & Whipp, 2014),
and may also have a detrimental effect on teachers’ interest, ability, and willingness to
participate in professional development programs.
The final study in this thesis is a preliminary investigation designed to help us understand
in more detail the modifiable factors that may predict teachers’ interest in, enthusiasm for, and
implementation (into their everyday teaching) of, professional development programs. The focal
construct in the final study is teachers’ intrinsic motivation for their work. Consistent with the
other work reported in the thesis, this target construct is drawn directly from SDT, and was
selected because researchers have shown it to be an important factor in shaping teachers’
engagement in professional development programs. That is, those teachers who report high
levels of intrinsic motivation for their work appear more likely (than those with low intrinsic
motivation) to seek out professional development opportunities, to engage with workshop
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material, and to integrate strategies and skills learned into their everyday instruction (e.g.,
Gorozidis & Papaioannou, 2014; Klaeijsen, Vermeulen, & Martens, 2018; Weasmer, Woods, &
Coburn, 2008).
In our final investigation, we sought to test and extend aspects of SDT, by drawing from
theory and research to consider potential predictors of teachers’ intrinsic motivation for their
work. The specific concepts studied, and the predictive pathways hypothesized are introduced
and justified in Chapter 4. However, the focus was broadly on understanding how teachers’ need
satisfaction in their workplace—with respect to their separate relationships with their principal,
colleagues, and students—may support their intrinsic motivation for work. According to
relationships motivation theory, a relatively recent mini-theory presented within SDT (see Deci
& Ryan, 2014), more adaptive personal (e.g., well-being, intrinsic motivation) and interpersonal
outcomes may be derived when individuals experience a strong sense of autonomy, competence,
and relatedness within their close relationships with important social agents. Accordingly, we
sought to examine the role of need satisfaction with respect to three key (distinct) social groups
in a teacher’s professional life—his/her principal, colleagues, and students.
We also sought to examine whether teachers’ emotional intelligence may predict their
intrinsic motivation for work, both directly and indirectly via the promotion of relationshipspecific need satisfaction (e.g., by helping teachers build more need-satisfying relationships
with their principal, colleagues, and/or students). Emotional intelligence is considered a set of
abilities relating to the perception, use, understanding, and management of one’s own and
others’ emotions (Mayer, Salovey, & Caruso, 2008). Researchers have shown that emotional
intelligence is positively associated with a range of desirable outcomes for teachers, including
the use of adaptive coping strategies (Chan, 2008), more positive emotions and job satisfaction
(Kafetsios & Zampetakis, 2008), as well as greater occupational commitment and reduced stress
(Nikolaou & Tsaousis, 2002). In addition, emotional intelligence has been shown to support
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teachers’ self-efficacy for helping others (Chan, 2004) and their ability to create harmonious
relationships with others (Wall, 2008).
In devising the final study in this thesis, therefore, we had two primary aims that were
formulated to address gaps in the existing PE literature. First, based on SDT postulates, we
sought to test the contribution of different ‘social agents’ (i.e., principals, colleagues, students)
to PE teachers’ intrinsic motivation for their work. Second, we sought to extend SDT tenets by
considering the role of emotional intelligence in shaping teachers’ in-school relationships and
motivation. We selected emotional intelligence as a potential predictor construct in light of
research evidence (see Chapter 4), and because emotional intelligence is recognized as a
dynamic skill or ability that can be trained (e.g., Brackett & Katulak, 2006; Hansen, Gardner &
Stough, 2007; Palomera, Fernández-Berrocal, & Brackett, 2008; Vesely, Saklofske, &
Nordstokke, 2014). As such, if we were to observe predictive effects for emotional intelligence
(and/or relationship-specific need satisfaction) on motivation, this would provide researchers
with support for future interventions aimed at promoting one or more of these constructs.
Parenthetically, we felt that such work may prove to be important not only for informing
more effective attempts at teacher professional development programs, but also because of the
motivational ‘transference’ effect that exists between teachers and their students. It has been
shown, aside from engaging in efforts to support students’ psychological needs, that teachers
who are themselves highly intrinsically (or autonomously) motivated for their work, are more
likely to encourage the same response among their students (e.g., Cheon, Reeve, Yu, & Jang,
2014; Pelletier, Séguin-Lévesque, & Legault, 2002; Taylor, Ntoumanis, & Smith, 2009). As a
result, it may be valuable for teachers and students to better understand the motivational
properties (both direct and indirect) of modifiable factors that are outside of those directly
discussed

in

SDT

(e.g.,

emotional

intelligence).
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1.4

Thesis Overview
As previously outlined, the guiding aim of the work presented in this thesis was to better

understand, and seek to improve, students’ experiences in PE. Accordingly, the studies
conducted as part of this doctoral program of work represent a novel contribution to the literature
on motivation in PE.
•

In study 1 (Chapter 2), we make a novel contribution to the literature by utilizing a
contemporary person-centered analytic approach (namely latent profile analysis) to
examine students’ motivational profiles, and to determine differences on profile
antecedents and outcomes that have previously not been examined in this manner.

•

In study 2 (Chapter 3), we make a novel contribution to the literature by conducting and
reporting on an appropriately-powered cluster randomized controlled trial, in which
students participated in PE in either a student-centered or typical, teacher-centered
learning environment. Teachers in the intervention arm were trained to integrate studentcentered learning strategies, and this study is among the first to integrate studentcentered learning and SDT (e.g., motivation, need support) principles whilst adhering to
CONSORT guidelines for the conduct of high-quality interventions.

•

In study 3 (Chapter 4), we make a novel contribution to the literature by presenting the
first evidence (in a single investigation) for the associations between PE teachers’
emotional intelligence, the quality of their various workplace relationships, and their
intrinsic motivation for work. This concluding study provides important insight into the
modifiable factors that may support teachers’ intrinsic motivation for their work, and in
turn (according to existing research evidence), their interest and engagement in
professional development programs.
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All of the studies reported in this doctoral thesis are presented in journal article format, with
standalone abstract, introduction, method, results, and discussion sections (along with
appropriate references). Following the presentation of each of the studies, a brief general
discussion chapter is included (Chapter 5) in the thesis to synthesize the findings, identify broad
limitations and future research directions arising from this work, and consider practical
applications of the findings.
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2.0 Student Motivation in High School Physical Education: A Latent
Profile Analysis Approach
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2.1 Abstract
Guided by self-determination theory (SDT) principles, the purpose of this study was to
identify latent profiles representing high school students’ motivational regulations for physical
education (PE), and to model putative predictors and outcomes of profile membership. A sample
of 532 Australian high school students, aged 12 to 16 years (M = 13.83, SD = 1.13), reported
their motivation for PE, perceptions of need satisfaction in PE, and effort expended in PE. Latent
profile analysis revealed evidence of three distinct profiles that were consistent with continuum
expectations outlined in SDT (i.e., the Moderately Autonomous, Moderately Controlled, and
Highly Autonomous profiles), alongside two profiles characterized by levels of introjected
regulation that aligned with autonomous motives (i.e., the Mixed Motivation and Amotivated
profiles). Analyses also revealed that, on the whole, greater need satisfaction predicted
membership of more autonomous profiles, and that membership of such profiles was predictive
of greater self-reported effort in PE. Analyses revealed evidence of qualitatively distinct
motivation profiles that were differentially predicted by students’ psychological need
satisfaction and predictive of in-class effort. This study is not only the first to use latent profile
analysis to explore the role of psychological need satisfaction in predicting PE motivation
profiles, it also provides practical information regarding the prevalence and potential outcomes
of students’ motivation profiles.

Keywords: cluster; person-centered; motivation profiles; psychological needs
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2.2 Introduction
School-based physical education (PE) classes, which are standard components of school
curricula in many countries, provide numerous benefits to students. Research has shown that
students’ experiences in PE may predict their leisure-time physical activity outcomes (e.g.,
Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003), academic performance outside of PE
(Bailey, Armour, Kirk, Jess, Pickup, & Sandford, 2009), development of movement skills
(Kalaja, Jaakkola, Liukkonen, & Digelidis, 2012), and various social and self-concept
dimensions (Bailey, 2006). For these reasons, researchers have devoted considerable attention
to understanding the factors that characterize (and predict) positive PE experiences (e.g.,
Mouratidis, Barkoukis, & Tsorbatzoudis, 2015; Ntoumanis & Standage, 2009; Rutten, Boen,
Vissers, & Seghers, 2015), and with particular relevance for the present investigation, a
significant proportion of this work has been directed toward studying the predictors, nature, and
consequences of students’ PE motivation (e.g., Owen, Smith, Lubans, Ng, & Londsdale, 2014).
According to proponents of self-determination theory (SDT; Deci & Ryan, 1985),
motivation for an activity (e.g., PE) can be studied in terms of both its quality (i.e., one’s motives
for participation) and quantity (i.e., the strength of those motives). With respect to the notion of
motivation quality, types of motivation are described in SDT along a continuum reflecting the
degree to which the motive, or regulation, is ‘self-determined’ (i.e., volitional or self-endorsed)
in nature. At the most self-determined (or autonomous) end of the continuum is intrinsic
motivation, which reflects involvement in an activity for its own sake, and due to the pleasure
and enjoyment that it provides. Adjacent to intrinsic motivation on the continuum is integrated
regulation, representing engagement in an activity because it aligns with one’s sense of self and
identity. Identified regulation, also regarded as autonomous in nature (albeit less so than
intrinsic motivation and integrated regulation), is characterized by the pursuit of an activity
because of the importance or ‘valuing’ of the outcomes of that activity. Two remaining forms
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of regulation on the continuum—introjected regulation and external regulation—reflect the
pursuit of an activity due to pressures imposed internally (e.g., guilt) and externally (e.g., to
avoid punishment), respectively, and are (most often) regarded as controlled in nature. Finally,
amotivation reflects an absence of intention or energy for an activity (Deci & Ryan, 1985).
Within SDT, it is argued that autonomous forms of motivation are catalyzed in
environments (and through social interactions) in which three psychological needs—for
autonomy (i.e., the need to be the source of one’s behavior, and experience actions as originating
from the self), competence (i.e., the need to feel effective in one’s actions), and relatedness (i.e.,
the need to feel supported and connected to significant others)—are satisfied (Deci & Ryan,
2000). In practice, this theoretical principle indicates that ‘need-supportive’ teaching (i.e.,
teacher behaviors that satisfy students’ needs; e.g., Reeve & Jang, 2006) can encourage more
adaptive motivational responses from those under their guidance. Research within PE contexts
has substantiated these claims, showing that students’ autonomous motivation for PE is fostered
when they report high levels of need satisfaction (e.g., Van den Berghe, Vansteenkiste, Cardon,
Kirk, & Haerens, 2014). In turn, it has also been demonstrated that stronger autonomous
(relative to controlled) motivation for PE is predictive of positive outcomes both inside (e.g.,
objectively measured physical effort, achievement, pro-social behavior; Haerens, Aelterman,
Vansteenkiste, Soenens, & Van Petegem, 2015; Mayorga-Vega, Martínez-Baena, & Viciana,
2018; Soenens, Sierens, Vansteenkiste, Dochy, & Goossens, 2012; Wang & Liu, 2007), and
outside the classroom (e.g., greater physical self-worth, physical activity intentions; Haerens,
Kirk, Cardon, De Bourdeaudhuij, & Vansteenkiste, 2010; Standage, Duda, & Ntoumanis, 2006).
Existing PE research framed by SDT has demonstrated the conceptual and practical
significance of studying students’ motivation. There are important ways, however, through
which our understanding of motivational processes in PE may be advanced. To elaborate, much
of the existing work on student motivation in PE has operationalized motivation in the form of
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a single index (commonly referred to as a relative autonomy index, RAI, or self-determination
index, SDI), which—despite the qualitatively different properties of SDT motivational
regulations—provides a single estimate of individuals’ autonomous (relative to controlled)
motivation (e.g., Haerens et al., 2010; Jackson, Whipp, Chua, Dimmock, & Hagger, 2013).
Motivation scores derived using the RAI or SDI are then typically used to understand the
variables that predict, and/or are predicted by, students’ motivation for PE. Although this
composite approach offers an intuitive and ‘user-friendly’ method for operationalizing what is
a complex network of constructs (i.e., motivational regulations), some researchers have recently
commented that creating a single index is somewhat reductionist in nature and may obscure
important information associated with the individual regulations/motives (see Chemolli &
Gagné, 2014; Litalien, Morin, & McInerney, 2017). Accordingly, those researchers have
presented, and encouraged other investigators to adopt, alternative methods for modelling
motivational regulation data (see Chemolli & Gagné, 2014; Gagné et al., 2015; Wilson,
Sabiston, Mack, & Blanchard, 2012).
One recommended modelling alternative—to this and other ‘variable-centered’
approaches—is to consider all motivational regulations simultaneously within a ‘personcentered’ approach. Person-centered analyses enable researchers to identify homogenous groups
(or profiles) of participants according to patterns that they display across variables of interest,
and examine how theorized antecedents and outcomes may align with membership of those
different profiles. This approach resolves a number of concerns arising within variable-centered
approaches including the loss of information associated with simplified operationalization (i.e.
the RAI; Litalien et al., 2017), multicollinearity when using multiple regulation subscales
simultaneously (e.g., Standage, Sebire, & Loney, 2008), and the neglect of potential synergistic
effects (either positive or negative) between regulations. Importantly, whereas variable-centered
approaches assume that participants are drawn from a single homogeneous population, person-
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centered approaches recognize the existence of distinct sub-populations characterized by
differences on key variables (e.g., motivation). With respect to the study of PE motivation,
therefore, such an approach would enable researchers to examine the naturally-occurring
profiles that are apparent across motivational regulations outlined in SDT (rather than
collapsing those regulations into a single index or examining them in isolation).
Traditionally, person-centered phenomena have been investigated using cluster analytic
techniques (e.g., Aelterman, Vansteenkiste, Soenens, & Haerens, 2016; Haerens et al., 2010;
Jackson, Gucciardi, & Dimmock, 2011; Wang & Biddle, 2001). However, model-based
methods—such as the use of latent profile analysis (LPA)—allow for a more sophisticated
approach to person-centered analysis (see Magdison & Vermunt, 2002; Meyer & Morin, 2016;
Wang, Morin, Ryan, & Liu, 2016). The use of cluster analyses has been criticized for a range of
reasons, including that it is too sensitive to the clustering algorithm, lacks clear guidelines for
the selection of an optimal number of profiles, and relies on rigid assumptions that do not always
hold with real-life data (i.e., exact assignment of individuals to a single profile, conditional
independence, equality of the indicators’ variances across clusters), all of which reduce the
likelihood of extracting the correct number of profiles (e.g., Meyer & Morin, 2016; Morin,
Maïano, Nagengast, Marsh, Morizot & Janosz, 2011; Vermunt & Magidson, 2002). The benefits
of LPA over cluster analysis have been demonstrated in simulation studies in which it has been
shown that latent class models outperform cluster analyses on a range of criteria, most important
of which is the identification of the correct number of profiles (Magidson & Vermunt, 2002).
An additional benefit of model-based approaches such as LPA is the estimation of probabilitybased classification, which provides an empirical estimate of classification accuracy and results
in reduced misclassification in the final model. Accordingly, although previous studies applying
cluster analysis provide a foundation through which investigators can study motivation profiles,
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the application of LPA now represents a more accurate and robust method for addressing personcentered issues.
Importantly, the application of LPA to the study of motivation in PE enables researchers
to retain the defining characteristics unique to each of the motivational regulations and,
therefore, retain more information than composite scoring approaches. Moreover, the
identification of motivational profiles in PE promises to provide valuable practical insight into
(a) the different motivational patterns that are observed in real-world contexts, (b) the factors
that predict students’ membership of a given profile, and (c) how membership of different
profiles may distinguish students on outcomes of interest. With these opportunities in mind, and
guided by SDT principles, our goal in this study was to use LPA to identify motivation profiles
for high school students in PE, and to examine predictors and outcomes of those profiles.
Recently, Wang et al. (2016) sought to establish latent profiles among Singaporean high
school students using four SDT-based motivation constructs (i.e., intrinsic motivation, identified
regulation, introjected regulation, external regulation), as well as examine possible profile
predictors (i.e., age, gender, perception of PE teachers’ autonomy support) and outcomes (i.e.,
perceived competence, physical activity intentions). Wang and colleagues’ analyses revealed
five distinct latent motivation profiles, reflecting ‘Moderate Controlled Motivation’ (i.e., above
sample-average external regulation, average introjected regulation, below average identified
regulation and intrinsic motivation), ‘Strong Controlled Motivation’ (i.e., above sample-average
external regulation, very low levels of introjected regulation and intrinsic motivation, and low
levels of identified regulation), ‘Autonomous Motivation’ (i.e., below average external and
introjected regulation, above average identified regulation and intrinsic motivation), an
‘Internalized Regulation’ profile (i.e., above average across all constructs), and a ‘Moderate
Motivation’ profile (i.e., average scores across all constructs).
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To identifying emergent profiles, Wang et al.’s analyses indicated that stronger
perceptions of autonomy support from one’s teacher predicted (likely) membership of relatively
autonomous profiles, and in turn, that membership of these ‘desirable’ profiles predicted greater
intentions for physical activity (relative to membership in more ‘controlled’ motivation
profiles). These findings reinforced the utility of person-centered (and specifically, LPA)
methods in this context, and, by successfully distinguishing students on important outcomes
(e.g., physical activity intentions), demonstrate the value of investigating motivational profiles
in PE.
However, further work is needed to extend the literature in this area. First, LPA studies
that build on the work of Wang and colleagues (2016) are important for providing evidence
regarding the consistency (or lack thereof) of students’ PE motivation profiles across different
geographical and cultural contexts. In the case of the present study, we are using an Australian,
as opposed to Singaporean cohort. More important than geographical considerations, although
amotivation has been included in previous cluster analytic examinations of motivation (e.g.,
Haerens et al., 2010; Ntoumanis, 2002; Wang & Biddle, 2001), Wang and colleagues did not
include amotivation in their profile assessment, and it remains to be seen how latent profiles,
and profile characteristics, may (or may not) differ when also accounting for amotivation.
Indeed, recent meta-analytic examination of the continuum structure of motivation has provided
evidence to support the inclusion of amotivation within SDT (Howard, Gagné, & Bureau, 2017).
Moreover, research in workplace settings has also shown that amotivation may undermine
vitality and commitment, and contribute to burnout and turnover intentions (e.g., Gagné et al.,
2015; Tremblay, Blanchard, Taylor, Pelletier, & Villeneuve, 2009). Finally, it is also important
that we broaden our knowledge of the predictors and outcomes of latent motivation profiles,
particularly with regard to psychological need satisfaction as this is a central feature of SDT that
has yet to be explored in this manner. Accordingly, in this investigation, we sought to chart
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predictor (i.e., perceived need satisfaction) and outcome (i.e., effort expended in PE) variables
that were not assessed within Wang et al.’s study, with the goal of determining how these
concepts may predict (in the case of need satisfaction), or be predicted by (in the case of effort),
profile membership.
Latent profile analysis is exploratory (i.e., data-driven) in nature, and as a result it is
difficult to provide explicit a priori hypotheses regarding the number and nature (and
consequently, correlates) of students’ latent PE motivation profiles. Nonetheless, drawing from
sport, education, and workplace research in which SDT-based motivational profiles have been
examined (e.g., Matosic & Cox, 2014; Ullrich-French & Cox, 2009; Van den Broeck, Lens, De
Witte, & Van Coillie, 2013; Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009), we
anticipated that (a) 4-to-6 distinct latent profiles may emerge, (b) some emergent profiles would
be characterized by endorsement of relatively more autonomous (with relatively low controlled)
motives, (c) some emergent profiles would be characterized by relatively more controlled (with
relatively low autonomous) motives, and (d) some profiles would be relatively neutral and/or
mixed in nature. Consistent with previous reports (e.g., Gagné, Forest, Gilbert, Aubé, Morin, &
Malorni, 2010; Vansteenkiste et al., 2009; Wang et al., 2016), we also anticipated that relatively
strong perceptions of need satisfaction would predict increased likelihood of membership in
‘autonomous’ profiles, and that membership of such profiles would, in turn, predict greater selfreported effort directed toward one’s PE pursuits. In contrast, we predicted that (more likely)
membership of ‘controlled’ profiles would be predicted by relatively low perceptions of need
support, and be predictive of relatively low levels of effort.
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2.3 Methods
2.3.1 Participants
A total of 532 high school students (238 boys, 294 girls), aged 12 to 16 years (M = 13.83,
SD = 1.13), were recruited from rural and metropolitan schools in Western Australia. Students
were recruited from 21 classes across 17 different government and independent high schools.
Class sizes ranged from 12 to 32 and were drawn from grades 7 to 10. The average age of PE
teachers was 33.76 years (SD = 9.15, range = 23-62).

2.3.2 Procedure
Having received ethical approval from the lead author’s institutional review board (as
well as from relevant educational authorities), principals of 75 government and 80 independent
high schools were informed about the study via email (and a follow-up phone call). If they were
willing to allow their PE teachers to participate, principals were asked to share the details of the
study with their relevant staff members, and to invite any interested teachers to notify the lead
author. In response, 21 teachers from 17 different schools agreed to participate in the study, and
in-person data collection visits were organized with each school. During these visits, conducted
by the lead investigator in a normally scheduled PE lesson, students were informed (in writing)
about the nature of the research project and about their participant rights, before being asked to
provide their informed consent and complete instruments assessing variables of interest during
the last 10 minutes of the lesson. Prior to the visits, information sheets and passive consent forms
were delivered to the parents by their sons/daughters, and parents were asked to respond if they
wished to have their son/daughter excluded from the study.
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2.3.3 Measures
Basic psychological need satisfaction
Students were asked to report their basic psychological need satisfaction (in their PE
class at that time) using a 15-item instrument. Perceptions of autonomy need satisfaction were
measured using five items employed by Standage, Duda, and Ntoumanis (2005), following the
stem “When I am in this PE class…” (e.g., “I feel a certain freedom in choosing what I do”).
Competence need satisfaction was measured using five items from the perceived competence
subscale in the Intrinsic Motivation Inventory (Ryan, 1982; e.g., “I am satisfied with my
performance in this PE class”), adapted for sport contexts by McAuley, Duncan, and Tammen
(1989). Finally, relatedness need satisfaction was measured using a contextually modified
version of the five-item acceptance subscale (e.g., “I feel like a valued member of the class”)
from the perceived relatedness scale (Richer & Vallerand, 1998). All responses were made on
a 7-point scale ranging from 1 (strongly disagree) to 7 (strongly agree). Scores derived from
these measures have demonstrated evidence of internal consistency in previous PE-based studies
(e.g., Taylor, Ntoumanis, Standage, & Spray, 2010). As Cronbach’s alpha has been called into
question on multiple occasions (Revelle & Zinbarg, 2009; Sijtsma, 2009), we computed omega
total for congeneric reliability with ‘R’: .79 for autonomy, .85 for competence, .85 for
relatedness.
PE Motivation
Students’ motivation for PE was measured using the Perceived Locus of Causality
(PLOC) questionnaire (Goudas, Biddle, & Fox, 1994). The PLOC questionnaire contains five
subscales—each consisting of four items—and we used the common stem, “At the moment, I
take part in this PE class”. Subscales represent intrinsic motivation (e.g., “…because it is fun”),
identified regulation (e.g., “…because I want to learn sport skills”), introjected regulation (e.g.,
“…because it bothers me if I don’t”), external regulation (e.g., “…because that’s the rule”), and
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amotivation (e.g., “…but I can’t see what I am getting out of PE”). The PLOC questionnaire
does not include a subscale for assessing integrated regulation. All responses were made on a 7point scale ranging from 1 (strongly disagree) to 7 (strongly agree). Previous PE-based research
has demonstrated support for the validity and reliability of scores derived from the PLOC
questionnaire (Lonsdale, Sabiston, Taylor, & Ntoumanis, 2011). Omega total scores derived
from these subscales in the present study were .91 (intrinsic motivation), .87 (identified
regulation), .79 (introjected regulation), .68 (external regulation), and .81 (amotivation).
Effort
Four items from the effort-importance subscale of the Intrinsic Motivation Inventory
(Ryan, 1982) were used to measure students’ perceptions of the effort that they expend in PE.
Responses to items such as “I try very hard in this PE class” were scored on a 7-point scale
anchored at 1 (strongly disagree) and 7 (strongly agree). Although perceptions of effort are
often operationalized with five items when using this IMI subscale, our use of the four-item
version was consistent with recommendations (for measurement parsimony) outlined by
McAuley et al. (1989). There is well-established evidence to support the validity and reliability
of IMI subscale scores (e.g., McAuley et al., 1989), and in the present study, omega total derived
from this four-item subscale displayed a congeneric reliability of .84.

2.3.4 Data Analysis
Descriptive statistics were computed using IBM Statistical Package for Social Science
(SPSS 24.0; IBM Corporation, Armonk, NY, USA). Missing data (which comprised 0.5% of
all cases) were missing completely at random; Little’s chi-square test was nonsignificant,
2

χ (1246) = 1320.35, p = .07, and missing data were subsequently replaced using the program’s
single imputation function. Subsequently, standard confirmatory factor analysis (CFA)
measurement models were estimated for all subscales in order to examine the appropriateness
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of factor structures and generate latent variables. The parameters of these latent variables were
then saved as factor scores (specified to have a mean of 0 and a standard deviation of 1), and
subsequently used in the LPA models. This process is necessary as current software does not
allow for measurement models and LPA models to be run simultaneously. In comparison with
scale scores (i.e. averages of items on a subscale), factor scores have the advantage of providing
a partial control for measurement error by giving more weight to items presenting lower levels
of measurement error (Kam, Morin, Meyer & Topolnytsky, 2016; Morin & Marsh, 2015;
Skrondal & Laake, 2001). All measurement models and LPA models were estimated in Mplus
version 7.2 (Muthén & Muthén, 2014, Los Angeles, CA, USA). These analyses also accounted
for the nesting of students within classroom (i.e., under separate teachers; 17 different schools;
4 schools with 2 participating teachers) through the “type = complex” specification
(Asparouhov, 2005).
Based on our expectation that 4-to-6 latent profiles would be identified, models
including 1 through 7 profiles were specified using robust Maximum Likelihood (MLR)
estimation. The means and variances of the five motivation factors were freely estimated in all
profiles (Morin et al., 2011), using 10,000 random sets of start values, 300 iterations for each
random start, and the 300 best solutions retained for final stage optimization (Hipp & Bauer,
2006). All models converged on well-replicated solutions. Simulation studies have found that
the Consistent Akaike Information Criterion (CAIC), the Bayesian Information Criterion (BIC),
the sample-adjusted BIC (ABIC), and the Bootstrap Likelihood Ratio Test (BLRT) are most
effective in choosing a model that best recovers the sample’s true parameters (e.g., Morgan,
2015; Nylund, Asparouhov, & Muthén, 2007). Information criteria such as the Akaike
Information Criteria, CAIC, BIC, and ABIC cannot be compared to any general guideline of
“good fit” as these statistics vary greatly depending on the complexity of the model. Instead,
these criteria are compared between otherwise equal models with lower values indicating a
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better-fitting model. Both the adjusted Lo-Mendell-Rubin likelihood ratio test (aLMR) and the
BLRT compare a ‘k’ profile model with a ‘k-1’ profile model. A significant p value associated
with these tests indicates that the ‘k-1’ profile model should be rejected in favor of a ‘k’ profile
model.
Having identified the most appropriate profile solution, we conducted logistic
regressions in order to include theorized antecedents in the model. Specifically, we modelled
separate perceptions of need satisfaction (autonomy, competence, relatedness), as well as
participant age and gender (for consistency with Wang et al., 2016), as predictors of profile
membership. In logistic regression, categorical dependent variables (in this case, latent profiles)
are regressed onto continuous independent variables. The regression coefficients, therefore,
reflect the increase that can be expected in the log-odds of the outcome (i.e., the probability of
membership in one profile versus another), for each unit increase in the predictor. For simplicity,
we report odds ratios (OR), reflecting the change in likelihood of membership in a target profile
versus a comparison profile. For example, an OR less than one indicates a reduced probability
of membership in the target profile compared to a comparison, whereas an OR of two would
indicate membership in the target profile is two times more likely than in the comparison profile
for each one unit increase in the predictor variable. Finally, we tested the relation between
profile membership and the outcome variable effort through the direct inclusion of the outcome
variable in the model as additional profile indicator (Morin & Wang, 2016). The ‘model
constraint’ command was used to systematically test mean-level differences across all specific
pairs of profiles (using the multivariate delta method; e.g., Raykov & Marcoulides, 2004).
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2.4 Results
2.4.1

Descriptive Statistics

An overview of the means and standard deviations for primary variables, and zero-order
correlations between variables of interest, is presented in Table S2.1 of the supplementary
material. In general, scores for intrinsic motivation and identified regulation indicated that
students strongly endorsed these autonomous motives. Mean scores for controlled forms of
motivation were approximately at the mid-point, and average scores for competence,
relatedness, and autonomy need satisfaction were above the midpoint on the scales used to
measure these constructs.

2.4.2 Latent Profile Analysis
The fit statistics for the profile enumeration process are reported in Table S2.2 of the
supplementary material. Given that the information criteria (AIC, CAIC, BIC, ABIC) continued
to improve with the addition of more profiles, and that there was an absence of a noticeable
inflexion point in the scree plot (see Supplementary Figure S2.1), we primarily relied on the
likelihood ratio tests (i.e., aLMR & BLRT) as well as on the profile meaning to establish the
optimal number of profiles to extract. Specifically, although the BLRT did not indicate a single
solution, the aLMR indicated that both 5- and 6-profile solutions were adequate. Close
examination of profiles in each enumeration indicated that, relative to the 4-profile solution, the
5-profile solution did add a well-defined, qualitatively distinct and potentially meaningful
profile. The 6-profile solution, however, did not; this solution merely split an existing profile
resulting in two profiles that were the same shape (and differed only quantitatively). As such,
the 6-profile solution did not make a theoretically meaningful contribution, and did not warrant
the additional complexity. Furthermore, the 5-profile solution showed a high level of
classification accuracy as demonstrated by the entropy value of .928. This model was further
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supported by the average posterior probabilities of class membership in the dominant profile,
which were consistently higher than .951, indicating a high degree of confidence in profile
classification.

2.4.3 Profile Description
The retained five profile solution is displayed in Figure 2.1, with unstandardized mean
scores presented in Supplementary Table S2.3 (at the end of the chapter). Throughout this
section, descriptions of high, average, and/or low scores on a given variable refer to students’
scores relative to the average level observed (for that variable) across the entire sample. Profile
1, labelled the Amotivated profile, was most probable for 14.6% of the sample (classification
probability .961), and represented students with a high level of

Figure 2.1. Graphical representation of profiles based on five motivation types.
Profile 1: Amotivated; Profile 2: Moderately Autonomous; Profile 3: Mixed Motivation; Profile
4: Moderately Controlled; Profile 5: Highly Autonomous.
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amotivation (relative to levels observed in the entire sample), slightly above average external
regulation, and low or very low levels of introjected regulation, identified regulation, and
intrinsic motivation. Profile 2 (most probable for 20% of the sample; classification probability
.95), referred to as the Moderately Autonomous profile, represented students with moderately
low amotivation, slightly below average external regulation, and moderately low introjected
regulation, combined with above average levels of identified regulation and intrinsic motivation.
Profile 3 was labelled Mixed Motivation and was most probable for 23.9% of the sample (.96
classification probability). Students in this profile presented average levels of amotivation,
slightly above average levels of external regulation, and relatively high levels of introjected
regulation, identified regulation, and intrinsic motivation. Profile 4 represented the largest
proportion of students (i.e., was most probable for 27.2% of students; classification probability
.95), and was labelled the Moderately Controlled profile. Students in this profile reported
moderately high amotivation, close to average levels of external regulation and introjected
regulation, and moderately low levels of identified regulation and intrinsic motivation. Profile
5, the Highly Autonomous profile, was the smallest, and was most probable for 14.3% of the
sample (classification probability 0.99). Students in this profile displayed low amotivation,
slightly below average levels of external regulation, close to average introjected regulation, and
very high levels of identified regulation and intrinsic motivation.

2.4.4 Predictors of Profile Membership
When examining predictors of profile membership through logistic regressions, we
observed no significant effects for participant age and/or gender. However, basic need
satisfaction was related to profile membership in several cases (see Table 2.1). Competence
satisfaction appeared to represent the most consistent of these predictors, with increases in
competence need satisfaction significantly predicting membership in profiles characterized by
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higher levels of identified regulation and intrinsic motivation (Mixed Motivation, profile 3;
Highly Autonomous, profile 5). For example, a 1-point increase in perceived competence need
satisfaction increased the probability of membership in the Moderately Autonomous profile by
185% compared to the Moderately Controlled profile, despite relatively similar levels of overall
motivation quantity in these profiles. Likewise, a 1-point increase in perceived competence was
associated with a decrease in the probability of belonging in profile 4 (Moderately Controlled)
by a quarter compared to profile 5 (Highly Autonomous).
Autonomy and relatedness need satisfaction were also significant predictors of profile
membership for many of the comparisons. These results demonstrated that higher need
satisfaction perceptions predicted greater probability of membership in profiles defined by
higher-quality motivation (e.g. profiles 2 and 5) as opposed to profiles representing lowerquality motivation (e.g., profiles 1 and 4). Interestingly, none of the need satisfaction variables
predicted difference in membership between the Moderately Autonomous (profile 2) and Mixed
Motivation (profile 3) profiles, despite these profiles appearing very different (i.e., the Mixed
Motivation profile appears to represent much more highly motivated students). However,
despite differences in the overall level (i.e. quantity) of motivation between these profiles, the
quality of motivation was similar (i.e., amotivation and external regulation were comparatively
low compared to identified regulation and intrinsic motivation). As such, the results presented
in Table 2.1 indicated broadly that stronger need satisfaction perceptions predicted membership
of profiles characterized by higher-quality motivation, but not necessarily by a greater overall
amount (i.e., quantity) of motivation. Differences in need satisfaction, for example, did not
predict membership differences between either profile 2 and 5, or profile 3 and 5.
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Table 2.1
Results of Logistic Regressions for the Effects of Predictors on Profile Membership
Latent Profile 1 vs. 2 Latent Profile 1 vs. 3

Latent Profile 1 vs. 4 Latent Profile 1 vs. 5

Latent Profile 2 vs. 3

Coef. (p)

OR

Coef. (p)

OR

Coef. (p)

OR

Coef. (p)

OR

Autonomy

0.37 (.024)*

0.42

0.34 (.001)*

0.31

0.23 (.004)*

0.51

0.34 (.015)*

0.28

0.23 (.261)

0.75

Competence

0.26 (.016)*

0.27

0.32 (.001)*

0.23

0.28 (.013)*

0.50 0.45 (<.001)*

0.12

0.26 (.530)

0.85

Relatedness

0.25 (.007)*

0.51

0.31 (.444)

1.27

0.26 (.660)

0.89

0.29 (.003)*

0.42

0.33 (.196)

1.54

Gender

0.51 (.632)

0.78

0.50 (.314)

0.60

0.48 (.432)

0.69

0.79 (.291)

0.43

0.45 (.562)

0.77

Age

0.27 (.370)

1.27

0.28 (.921)

1.03

0.17 (.770)

0.95

0.32 (.429)

1.29

0.14 (.125)

0.81

Latent Profile 2 vs. 4
Coef. (p)
Autonomy

OR

Latent Profile 2 vs. 5
Coef. (p)

Latent Profile 3 vs. 4

Coef. (p)

OR

Latent Profile 3 vs. 5 Latent Profile 4 vs. 5

OR

Coef. (p)

OR

Coef. (p)

OR

Coef. (p)

OR

0.26 (.476)

1.21

0.24 (.084)

0.66

0.22 (.028)*

1.61

0.22 (.545)

0.88

0.24 (.012)*

0.54

Competence

0.27 (.024)*

1.85

0.43 (.068)

0.45

0.26 (.003)*

2.17

0.46 (.171)

0.53

0.45 (.002)*

0.25

Relatedness

0.24 (.020)*

1.75

0.36 (.569)

0.81

0.29 (.671)

1.13

0.32 (.045)

0.53

0.36 (.034)

0.47

Gender

0.35 (.709)

0.88

0.61 (.327)

0.55

0.41 (.754)

1.14

0.47 (.476)

0.71

0.54 (.394)

0.63

Age

0.18 (.102)

0.75

0.18 (.948)

1.01

0.16 (.630)

0.92

0.16 (.160)

1.25

0.18 (.093)

1.35

Note. Autonomy, Competence, and Relatedness refer to need satisfaction perceptions. OR =
odds ratio. ORs reflect the effects of the predictors on the likelihood of membership in the first
listed profile relative to the second listed profile. Coef = coefficient. Profile 1 = Amotivated; 2
= Moderately Autonomous; 3 = Mixed Motivation; 4 = Moderately Controlled; 5 = Highly
Autonomous; * p < .05.

2.4.5 Profile Differences on ‘Effort’ Outcome
Pairwise comparisons (illustrated in Table 2.2) indicated that each profile predicted
significantly different levels of effort, with the exception of profiles 2 (Moderately Autonomous)
and 3 (Mixed Motivation), both of which predicted a similar, slightly above average level of
effort. Altogether, these comparisons indicated that membership of profile 5 (Highly
Autonomous) was associated with the highest levels of effort in PE, followed jointly by profiles
2 (Moderately Autonomous) and 3 (Mixed Motivation). Membership of all of these profiles was
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associated with greater effort than membership of profile 4 (Moderately Controlled), and in turn,
membership of profile 4 predicted greater effort than membership of profile 1 (Amotivated).

Table 2.2
Outcome Means and Pairwise Comparisons between Profiles
Profile Means

Pairwise Comparisons

1-AM 2-MA 3-MM 4-MC 5-HA
Effort -0.997 0.212
p

0.15

0.085

1v2

1v3

1v4

1v5

2v3

2v4

3v4

3v5

-0.639 0.585 -0.764

4v5

0.087 -0.498 0.851

-1.209 -1.084 -0.498 -1.848 0.125

0.183

<.001* <.001* 0.004* <.001* 0.401 <.001* <.001* 0.001* <.001* <.001*

0.062 0.081

0.71

2v5

-1.35

Differences between profiles: 1 < 4 < 2 = 3 < 5
Note. Profile 1 = Amotivated; 2 = Moderately Autonomous; 3 = Mixed Motivation; 4 = Moderately Controlled; 5 = Highly Autonomous; *p <
Note. Profile 1 = Amotivated; 2 = Moderately Autonomous; 3 = Mixed Motivation; 4 =
.05.

Moderately Controlled; 5 = Highly Autonomous; *p < .05.

2.5 Discussion
High school PE provides adolescents with important opportunities for sport and exercise
participation, and, at its most effective, may help promote lifelong physical activity habits. In
studying the implications of high school PE, researchers have focused their attention, in part,
upon charting the predictors and outcomes of students’ motivation. Much of this work has been
underpinned by SDT principles (see Deci & Ryan, 1985, 2000), and has been rooted in particular
in the notion that individuals may pursue a given activity due to qualitatively different reasons
(or motives). These motivational regulations range in nature from those that are highly
autonomous, or self-determined (i.e., intrinsic motivation, integrated regulation, identified
regulation), through to those that are typically considered more controlled and are driven by
guilt, pressure, reward-seeking, and/or the avoidance of punishment (i.e., introjected regulation,
external regulation). Broadly, this research has demonstrated that higher-quality (i.e.,
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autonomous) motives align positively with desirable outcomes. In developing this literature,
researchers have often relied on the use of variable-centered approaches, such as collapsing
scores on motivation regulations into a single ‘relative autonomy’ index. Recently, however,
researchers have offered a range of alternative methods for modelling SDT regulations (see
Chemolli & Gagné, 2014). In this investigation, we adopted a person-centered approach to the
study of motivation in PE, and used one of these suggested methods (i.e., LPA) in order to (a)
model the different patterns that students display on SDT motivational regulations, and (b)
examine how these naturally-occurring patterns (or profiles) align with theorized predictors
(e.g., need satisfaction) and a relevant outcome (i.e., effort in PE).
We specified latent profiles consisting of intrinsic motivation, identified regulation,
introjected regulation, external regulation, and amotivation, and, consistent with recent PE
research using a Singaporean cohort (Wang et al., 2016), our analyses revealed evidence of five
qualitatively distinct profiles. The composition of several of our five profiles demonstrated
support for the distinction between forms of motivation that are traditionally considered more
controlled or autonomous in nature. In profiles 2 (Moderately Autonomous) and 5 (Highly
Autonomous), for example, we observed low levels of amotivation, ‘controlled’ motives (i.e.,
external regulation, introjected regulation) that were low or close to average, and ‘autonomous’
motives (i.e., identified regulation, intrinsic motivation) that were slightly or well above sample
averages. On the reverse, students in profile 4 (Moderately Controlled) displayed above average
amotivation, close to average levels of external and introjected regulations, and below average
identified regulation and intrinsic motivation. These profiles not only supported the continuum
notion in SDT (i.e., the proposed ‘simplex’ structure whereby regulations that are more closely
related in a conceptual sense are more strongly correlated than those that are further from one
another on the continuum; Ryan & Deci, 2000), but they also aligned relatively closely with
profiles that were apparent in Wang et al.’s (2016) investigation. Specifically, although Wang
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and colleagues created profiles that did not include amotivation, they also observed profiles that
were supportive of the continuum notion (i.e., their profiles 5, 2, and 1).
Our remaining two profiles (i.e., Mixed Motivation and Amotivated) were again similar
in nature to profiles observed by Wang et al. (2016; see ‘Internalized Regulation’ and ‘Strong
Controlled Motivation’), but were not wholly consistent with the SDT continuum notion. Profile
1, labelled Amotivated (and similar in nature to Wang and colleagues’ profile 4), characterized
14.6% of our sample who reported strong amotivation, close to average external regulation, and
very low identified regulation and intrinsic motivation. Perhaps most interesting about this
profile, however, was that these students also reported low levels of introjected regulation.
Similarly, in our Mixed Motivation profile (see consistency with Wang et al.’s profile 3), 23.9%
of students reported average or close to average levels of amotivation and external regulation,
alongside high levels of identified regulation, intrinsic motivation, and introjected regulation.
Introjected regulation is often considered to be predominantly controlled in nature (as
exemplified in the RAI scoring method; Grolnick & Ryan, 1987), and therefore, may not have
been expected to align with motives that are recognized as highly autonomous (i.e., identified
regulation, intrinsic motivation). These findings indicate that, in some instances, individuals
may endorse introjected and autonomous motives to a similar degree. As a result, if (for
example) high levels of introjection may complement high levels of autonomous motivation,
this may call into question notions regarding the controlled nature of introjection. Indeed, recent
meta-analytic examination of the continuum structure of SDT (Howard et al., 2017) indicates
that—when measured in different domains, locations, and using a range of instruments—
introjected regulation is as closely related to identified regulation as it is to external regulation,
and may not actually be clearly distinguishable as a controlling form of motivation (see also
Gillison, Osborn, Standage, & Skevington, 2009). The current study highlights the complexity
of introjected regulation and encourages further work that will enable us to better understand
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the boundary conditions (i.e., different types of outcomes and moderating factors) under which
introjection is consistent (or contrasts) with autonomous motives.
Our ability to isolate participants’ introjected motives within these Amotivated and
Mixed Motivation profiles may help to illustrate the distinction between LPA and variablecentered modelling approaches that rely on the use of a single index (e.g., RAI, SDI). Indeed,
given the weightings that are typically applied when creating these indexes (i.e., negative
weights for amotivation, external regulation, and introjected regulation; positive weights for
identified regulation and intrinsic motivation), had we opted to compute a single index in this
investigation, it may have masked important information about the precise nature of introjection
within some of these profiles. Accordingly, we encourage further research that draws from bestpractice recommendations for person-centered analyses (i.e., LPA) in order to determine the
consistency of such motive patterns in different contexts, and the implications for students who
endorse such profiles. Aside from the conceptual implications associated with these profiles, it
was also interesting to note that the Moderately Controlled profile was the most common in our
sample—accounting for over a quarter (i.e., 27.2%) of all participants—and that a further 14.6%
of students were most likely members of the Amotivated profile. Replication efforts are needed
to enable robust conclusions about the consistency of these profiles; however, the prominence
of these profiles (characterizing over 40% of our sample) underscores the need for continued
intervention work designed to bolster (some) students’ autonomous motivation and minimize
controlled motivation (and amotivation) for PE (see, for example, Cheon, Reeve, & Song, 2016;
Sparks, Lonsdale, Dimmock, & Jackson, 2017).
In reflecting upon the practical significance of these profiles, it was noteworthy that
students’ profile membership was predicted by their need satisfaction perceptions, and that
membership of different profiles also accompanied differences in self-reported effort in PE.
Consistent with theoretical tenets outlined in SDT (Deci & Ryan, 1985), we observed, for
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example, that strong perceptions of need satisfaction predicted membership of profiles that were
characterized by relatively high autonomous motivation alongside relatively low controlled
motivation (and amotivation). For example, we observed that when students reported strong
need satisfaction perceptions, they were more likely to be members of profiles 2 (Moderately
autonomous) and 5 (Highly Autonomous) relative to profiles 1 (Amotivated) and 4 (Moderately
Controlled). Interestingly, although need satisfaction did predict membership in either a
predominantly higher (i.e. profiles 2, 3, & 5) or lower quality motivation profile (i.e. profiles 1
& 4), autonomy, competence, and relatedness need satisfaction did not predict differential
membership within those profiles in which autonomous motives were above average (i.e.,
profiles 2, 3, & 5). It might be possible, therefore, that additional (unmeasured) factors (e.g.,
students’ perceptions regarding the importance of PE) may determine whether students develop
a highly autonomous, moderately autonomous, or mixed motivation profile when their needs
are satisfied in PE.
The evidence that we observed for profile-related differences on effort was largely
consistent with existing theoretical (e.g., Deci & Ryan, 2000) and research (e.g., Gillet &
Vallerand, 2014) evidence regarding the implications of PE motivation. Specifically, students
who were likely members of more autonomous (relative to more controlled) profiles reported
that they expended greater effort in PE. There is empirical evidence showing positive
associations between self-reported effort in PE and physical activity-related outcomes, (e.g.,
increased activity levels: Haerens et al., 2010; exercise self-efficacy: Jackson, Whipp, Chua,
Pengelley, & Beauchamp, 2012), and to indicate that effort in PE may align with lower levels
of undesirable outcomes (e.g., non-participation, sedentary and passive behavior in PE:
Aelterman et al., 2016; social physique anxiety: Cox, Ullrich-French & Sabiston, 2013). Profile
differences on PE effort may, therefore, have indirect implications for students’ physical activity
participation. Testing this assumption in the future by assessing a more comprehensive network
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of profile outcomes would be worthwhile (e.g., motor skill proficiency, academic performance,
physical activity participation). In doing so, and in light of our finding that students in profiles
2 and 3 did not display different effort perceptions, it would be particularly valuable to assess
well-being (rather than behavioral, or self-reported behavioral) outcomes. In future, it would be
interesting to examine whether students in these profiles differ in well-being outcomes due to
the elevated levels of introjection and external regulation in profile 3, or whether the relatively
high levels of intrinsic motivation and identified regulation may protect against any maladaptive
effects of introjected and external regulation. Indeed, Howard and colleagues (2016, p. 74) noted
that, “the presence of external regulation in a profile appears unimportant when combined with
autonomous forms of motivation.” It was noteworthy in our investigation that students in the
Moderately Autonomous profile and the Mixed Motivation reported consistent effort
perceptions. Mixed Motivation was characterized by high levels of autonomous and controlled
forms of motivation, and in other studies, profiles similar to our Mixed Motivation profile have
also been shown to align with relatively positive correlates (e.g., Moran, Diefendorff, Kim, &
Liu, 2012; Ratelle et al., 2007).
This study is among the first to document latent motivation profiles in PE, and is the first
to do so whilst (a) modelling need satisfaction as a predictor of profile membership, (b)
including perceptions of amotivation, and (c) examining profile-related differences on effort. In
addition, this work also provides important insight into the prevalence of ‘less adaptive’
motivational profiles in PE, and might be used to help researchers and teachers identify those
students who most require intervention to improve their PE experiences. With respect to design
limitations, however, it is necessary to acknowledge that these findings provide no insight into
causal processes. Although we drew from theory to specify (and refer to) need satisfaction as
‘predictors’, and effort as an ‘outcome’, of profile membership, our observational design
precludes any insight regarding the extent to which, for example, profile membership was truly
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determined by need satisfaction perceptions. In future, it would be valuable to use related
person-centered methods—such as latent transition analysis (see, for example, Kam et al.,
2016)—in conjunction with intervention efforts to identify whether interventions that are
successful in bolstering need satisfaction (e.g., through student-centered learning; Goodyear &
Dudley, 2015) are also responsible for changing the nature and/or number of emergent profiles,
as well as students’ latent profile membership (e.g., encouraging students to move from a more
controlled to a more autonomous profile). Second, it is important to recognize the limitations
that accompany the self-report nature of the work. Self-reports are the commonly-preferred
method for assessing need satisfaction and motivation perceptions; however, work that builds
on this investigation might utilize more objective methods for the assessment of in-class effort
or engagement (e.g., by using pedometers or accelerometers, or by using teacher reports).
Finally, in seeking to demonstrate evidence for the practical utility of LPA, researchers
interested in studying the implications of PE motivation might consider assessing a broader
range of correlates or outcomes. In this investigation, we assessed effort only, and in the future,
it would be particularly interesting for researchers to model whether, and how, membership of
different latent motivation profiles within PE might predict ‘better’ motor competence and
learning outcomes.
In summary, the present investigation demonstrates both conceptual and practical
potential associated with the use of LPA to study motivational profiles in high school PE.
Analyses revealed evidence of qualitatively distinct motivation profiles, which were
characterized, in ways that were largely consistent with theory, by differences on students’ need
satisfaction and effort perceptions. Furthermore, comparisons between profiles emphasized the
importance of quality (rather than simply quantity) of motivation, and the important role
psychological need satisfaction plays in promoting high-quality motivation profiles.
Conceptually, the use of LPA provides an intuitive way to model complex, multi-construct
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networks, and to understand the development and implications of emergent profiles. In a
practical sense, relative to variable-centered methods that document the properties of individual
motivational regulations (or indexes designed to summarize those regulations), the personcentered nature of LPA offers a holistic approach for understanding students’ experiences in
PE. Future work that expands our understanding of the characteristics and correlates of
motivation profiles may be extremely valuable for informing intervention strategies and
prioritizing target populations. The study presented in Chapter 3 does exactly this, by offering
results of an intervention study, investigating implications of a teacher training targeting
students-centered learning relative to conventional teacher-centered teaching.
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2.7 Study 1 Supplementary Material

Table S2.1
Descriptive Statistics and Zero-Order (Pearson) Correlations between all Variables in the Whole Sample
M

SD

2

3

4

5

6

7

8

9

1. Intrinsic motivation

5.37

1.30

.87*

.41*

-.20*

-.53*

.58*

.58*

.47*

.62*

2. Identified regulation

5.25

1.26

-

.52*

-.09

-.47*

.55*

.58*

.46*

.65*

3. Introjected regulation

3.90

1.34

-

.36*

.04

.34*

.30*

.20*

.33*

4. External regulation

3.59

.90

-

.43*

-.13*

-.15*

-.09

-.09

5. Amotivation

2.09

1.02

-

-.31*

-.39*

-.29*

-.41*

6. Autonomy satisfaction

4.36

.99

-

.51*

.42*

.41*

7. Competence satisfaction

4.92

1.08

-

.58*

.52*

8. Relatedness satisfaction

4.71

.84

-

.37*

9. Effort

5.70

.96

Note. *p < .05.

-
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Table S2.2
Latent Profile Fit Statistics for Models Based on the Five Motivation Types
Profiles LL

#fp

Scaling

AIC

CAIC

BIC

ABIC

Entropy

aLMR

BLRT

1

-3349.704 19

0.7857

6719.408

6781.175

6762.175

6730.432

2

-2759.392 21

1.0606

5560.785

5671.594

5650.594

5583.934

0.901

0

0

3

-2473.119 32

1.0806

5010.238

5179.091

5147.091

5045.513

0.928

0.001

0

4

-2261.351 43

1.3045

4608.701

4835.597

4792.597

4656.102

0.926

0.0923

0

5

-2083.818 54

1.1741

4275.636

4560.575

4506.575

4335.162

0.936

0.0249

0

6

-1926.943 65

1.1835

3983.886

4326.868

4261.868

4055.538

0.943

0.0216

0

7

-1827.248 76

1.214

3806.497

4207.522

4131.522

3890.275

0.942

0.1891

0

Note. LL = model log likelihood; Scaling = scaling-correction factor associated with the Robust Maximum Likelihood (MLR) estimator; #fp
= number of free parameters; AIC = Akaike information criterion; CAIC = constant AIC; BIC = Bayesian information criterion; ABIC =
sample-size adjusted BIC; aLMR = adjusted Lo-Mendell-Rubin likelihood ratio test; BLRT = bootstrap likelihood ratio test.
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Table S2.3
Five Final Profiles Unstandardized with Mean Levels of Motivation and Representation Scores
Profiles

Amotivated

Extrinsic

Introjected

Identified

Intrinsic

%

Amotivated (P.1)

0.964

0.138

-1.137

-2.097

-1.974

14.6

Moderate Autonomous (P.2)

-0.697

-0.331

-0.513

0.322

0.423

20

Mixed Motivation (P.3)

0.024

0.257

1.212

1.045

0.864

23.9

Moderate Controlled (P.4)

0.534

0.12

-0.197

-0.762

-0.754

27.2

Highly Autonomous (P.5)

-1.068

-0.334

0.229

1.396

1.417

14.3

Note. Profiles 1 = Amotivated; 2 = Moderate Autonomous; 3 = Mixed Motivation; 4 = Moderate Controlled; 5 = Highly Autonomous.
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Figure S2.1. Scree plot for the information criteria for latent profile models based on the five motivation dimensions.
AIC = Akaike information criterion; CAIC = constant AIC; BIC = Bayesian information criterion; ABIC = sample size adjusted BIC
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Chapter 3 : STUDY 2

This chapter is based on a manuscript in review with Psychology of Sport and Exercise

Bechter, B.E., Dimmock, J.A., & Jackson, B. (revision resubmitted). A cluster-randomized
controlled trial to improve student experiences in physical education: Results of a studentcentered learning intervention with high school teachers. Psychology of Sport and Exercise.
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3.0. A Cluster-randomized Controlled Trial to Improve Student
Experiences in Physical Education: Results of a Student-centered
Learning Intervention with High School Teachers
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3.1. Abstract
The purpose of this study was to investigate the effects of a teacher training program
targeting the use of student-centered learning strategies—compared to a typical-practice,
teacher-centered teaching style control—on physical education (PE) outcomes among high
school students. Australian students aged 12 to 16 years (N = 554, M = 14.27, SD = 0.69) were
cluster randomized by school into an intervention (student-centered) or control (typical practice)
arm, and, at baseline and follow-up (5 weeks later), reported their motivation for PE, perceptions
of teacher-derived psychological need satisfaction, in-class effort, and self-efficacy. Fidelity
assessments were made at the mid-point of the intervention, whereby a blinded, trained observer
coded teachers’ implementation of student-centered learning strategies. Teachers in the
intervention arm implemented student-centered strategies to a greater extent than those in the
control arm. Linear mixed models revealed that over-time, relative to those in the control arm,
students in the intervention arm displayed more positive change in autonomous motivation for
PE as well as in autonomy and relatedness need satisfaction, effort, and PE learning-efficacy.
Conceptually, these findings demonstrate that teacher training programs targeting the use of
student-centered teaching strategies may be beneficial for promoting desirable motivational
outcomes, and provide insight into the mechanisms responsible for these positive in-class effects
(e.g., heightened need satisfaction). This study also offers important practical information for
educators in terms of how to foster student-centered classroom environments.

Keywords: self-determination theory; psychological needs; intrinsic motivation; personcentered pedagogy
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3.2. Introduction
High school physical education (PE) provides a large proportion of children and
adolescents with valuable, structured opportunities for physical activity (McLennan &
Thomson, 2015). Moreover, the benefits of positive experiences in high school PE include the
encouragement of leisure-time physical activity (e.g., Chatzisarantis & Hagger, 2009),
improved academic performance in school (e.g., Singh, Uijtdewilligen, Twisk, Van Mechelen,
& Chinapaw, 2012; Rasberry et al., 2011), elevated self-perceptions (e.g., self-esteem;
Standage & Gillison, 2007), and enhanced social skills and well-being (e.g., Bailey, 2006;
Janssen & LeBlanc, 2010; Lawson, 2005). The psychological constructs that underpin these
‘positive experiences’ are wide-ranging, but substantial research evidence has underscored the
particular importance of students’ motivation for PE (e.g., Owen, Smith, Lubans, Ng, &
Lonsdale, 2014), confidence in PE (e.g., Jackson, Whipp, Chua, Pengelly, & Beauchamp,
2012), and indicators of engagement, such as effort and enjoyment (e.g., Lonsdale, Sabiston,
Taylor, & Ntoumanis, 2011; Ntoumanis, 2005; Standage, Duda, & Ntoumanis, 2005).
There is a well-established literature documenting the strategies that may promote one
or more of the aforementioned constructs (e.g., motivation, confidence). In some instances,
recommendations or programs have been grounded primarily in pedagogical frameworks, such
as the Sport Education model (e.g., Wallhead & Ntoumanis, 2004), physical activity- (e.g.,
Fairclough & Stratton, 2006) or health-based models (e.g., Haerens, Kirk, Cardon, & De
Bourdeaudhuij, 2011), Teaching Games for Understanding model (see Chow, Davids, Button,
Shuttleworth, Renshaw, & Araùjo, 2007), and the Pedagogical Content Knowledge model
(Amade-Escot, 2001). In other cases though, intervention programs have been guided by
psychological theory, including the use of motivational climate principles (see Braithwaite,
Spray, & Warburton, 2011), self-determination theory (e.g., Sparks, Lonsdale, Dimmock, &
Jackson, 2017), and/or social cognitive theory (e.g., Dishman et al., 2005; Lawson, 2005).
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Informed by this literature, our aim was to implement a teacher training program—based on
well-established pedagogical (specifically, student-centered learning) methods—in order to
improve key student outcomes (e.g., PE motivation, self-efficacy). However, with the aim of
advancing our knowledge regarding the mechanisms responsible for such effects, we also
drew from relevant psychological theory (i.e., self-determination theory) to provide insight
into the psychological mediators of any student-centered learning effects.
Student-centered learning (see Land, Hannafin, & Oliver, 2012) is an umbrella term
that characterizes several different pedagogical models, all of which are based on the principle
of promoting students’ self-directed, active involvement in the learning process. The notion of
student-centered learning is well-established (see, for example, Anderson, 1990; Goodyear &
Dudley, 2015; Rogers, 1989), and within the education literature, student-centered approaches
have also been termed person- or learner-centered methods, as well as being referred to as
explorative-, discovery-, cooperative-, active-, participatory-, or project-based learning (e.g.,
Baeten, Kyndt, Struyven, & Dochy, 2010; Brandes & Ginnis, 1996, Steiner, 2013). Several
well-used PE pedagogical models have their roots in a student-centered philosophy, including
Mosston’s (1981) Spectrum Theory for physical education teaching, the Sport Education
model (Siedentop, 1994), the Sport Education in Physical Education Program (SEPEP;
Alexander, Taggart, Medland, & Thorpe, 1995), Teaching Games for Understanding (TGfU;
Werner, Thorpe, & Bunker, 1996), the ‘Game sense’ model (Thomas, 1997a), the Tactical
Decision Learning model (TDL, Gréhaigne, Godbout, & Bouthier, 2001), and ‘play-teachplay’ approach (Graham, 2008).
Despite some divergences in the operationalization of different student-centered
frameworks, all are built on the common premise that “the only learning which significantly
influences behavior [and education] is self-discovered" (Rogers, 1989, p. 302). That being the
case, there are a number of broad commonalities that characterize student-centered learning
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strategies. First, decision-making responsibilities associated with planning, implementing, and
evaluating activities are shifted, at least in part, from the ‘expert’ (teacher) to the ‘learner’
(student) (McPherson, 1993; Mosston, 1981; Siedentop, 1994). Second, teachers typically
adopt a role as a facilitator (Metzler et al., 2011) or activator (Hattie, 2009) of learning, whose
role is to encourage and support student ownership of the learning process. Third, students are
explicitly encouraged to learn from (and instruct) other students through peer coaching and
through peer working groups based on complementary interests or performance levels
(Jenkinson, Naughton, & Benson, 2014; Whipp, Jackson, Dimmock, & Soh, 2015). Fourth,
although teachers maintain a management and monitoring role, they encourage students to
engage in their own reflective and creative thinking, and challenge students themselves to find
solutions to problems (Lodewyk, 2009); a common recommendation in creating studentcentered environments, for example, is for teachers to employ the ‘questioning’ technique
(Bähr & Wibowo, 2012; Gilllies & Haynes, 2010). Finally, student-centered learning
strategies emphasize the importance of teachers enabling each student to focus on
individualized learning, empowering students to learn about their own development and skills,
and to adapt their learning strategies accordingly (Beaten et al., 2010).
In their seminal review, Fraser and colleagues (Fraser, Wahlberg, Welch, & Hattie,
1987) demonstrated that student-centered learning strategies were associated with positive
student outcomes, including greater participation, satisfaction, motivation to learn, and
problem solving. Findings reported in more recent studies have corroborated the desirable
cognitive, affective, and social outcomes that may result for students within student-centered
learning environments, including improvements in critical and creative thinking, analytic
reasoning, social and communication skills, and problem-solving capabilities (e.g., Goodman,
2016; Sin, 2015; Smit, De Brabander, & Martens 2013). Despite evidence to support the use
of student-centered strategies, teacher-centered (or ‘direct’, ‘reproductive’ teaching)
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instructional styles appear to predominate in high schools (Biggs, 2007; Curtner-Smith &
Hasty, 1997; Curtner-Smith, Todorovich, McCaughtry, & Lacon, 2001), and evidently, there
is substantial scope to increase the use of student-centered approaches in PE.
Our aim in this investigation was to provide high school PE teachers with a training
program designed to enable the effective use of student-centered learning principles. Aside
from solely examining the student outcomes associated with this form of intervention (relative
to a typical, teacher-centered control), however, we also sought to better understand how and
why student-centered methods may account for favorable outcomes. In doing so, we aimed to
integrate student-centered learning principles with those outlined in another well-established
framework—specifically, those associated with the notion of need satisfaction and the
motivational continuum described within self-determination theory (SDT; Ryan & Deci,
2000). According to SDT, an individual’s motivation for a given activity may be characterized
not only by its quantity, or level, but also by its quality. When experiencing higher-quality
motivation, individuals may pursue an activity (such as PE) for autonomous reasons, such as
(a) an inherent interest in, or enjoyment of, the activity (i.e., intrinsic motivation), (b) a feeling
that the activity aligns with one’s identity and sense of self (i.e., integrated regulation), and/or
(c) an endorsement of the value or importance of the outcomes of the activity (i.e., identified
regulation). On the other hand, individuals might participate in an activity in light of relatively
more controlled motives, such as the desire to avoid feelings of guilt associated with nonparticipation (i.e., introjected regulation), and/or to avoid punishment or obtain praise from
others (i.e., external regulation). Finally, it is also recognized within SDT that individuals may
participate in an activity despite an absence of any motivational drive—this state is known as
amotivation. A substantial body of literature has documented—both within and outside of
PE—that more autonomous (relative to controlled) motivation is beneficial for students in
terms of promoting desirable outcomes, including greater engagement, well-being,
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persistence, and achievement (see, for example, Hagger, Chatzisarantis, Barkoukis, Wang,
Hein, Pihu, & Karsai, 2007; Jackson et al., 2013; Sparks et al., 2017).
As well as outlining the implications of desirable (i.e., autonomous) forms of
motivation, SDT also details the ways through which social environments can be structured so
as to support individuals’ basic psychological needs, and in turn, stimulate more adaptive
motivational regulations (see Niemiec & Ryan, 2009). In PE, a wealth of research has shown
that, through their communicative and instructional styles, teachers are key agents in the
creation of need-supportive educational environments (e.g., Haerens, Aelterman, Van Den
Berghe, De Meyer, Soenens, & Vansteenkiste, 2013; Aelterman, Vansteenkiste, Van Den
Berghe, De Meyer, & Haerens, 2014). There is evidence that controlling (as opposed to needsupportive) instructional styles may be commonly employed by teachers (e.g., Reeve, 2009);
however, a number of intervention studies have shown that teachers can be trained to
successfully integrate autonomy, competence, and relatedness need-supportive practices
within their instruction (e.g., Cheon, Reeve, & Moon, 2012; Sparks et al., 2017). Autonomysupportive behaviors include the provision of choice, offering meaningful rationales for
activities, allowing for self-paced learning, and inviting questions and input from students
(e.g., Assor, Kaplan, & Roth, 2002; Reeve & Jang, 2006; Van den Berghe et al., 2014). The
provision of competence-support, or structure, is reflected in the use of clear and wellstructured lesson plans, giving positive feedback, and varying tasks (e.g., Jang, Reeve, Ryan,
& Kim, 2009; Niemiec & Ryan, 2009). Finally, relatedness-supportive, or interpersonallyinvolving environments, are characterized by teachers encouraging cooperation and teamwork,
being friendly and caring toward students, empathizing with students, and prioritizing
students’ individual needs (e.g., Cox, Duncheon, & McDavid, 2009; Sparks, Dimmock,
Lonsdale, & Jackson, 2016; Sun, Li, & Shen, 2017). There is an extensive body of
evidence—based on well-powered, randomized controlled intervention studies—to show that
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need supportive strategies can be trained and improved among PE teachers, and importantly,
that those strategies also account for improvements in key student outcomes in PE, including
physical activity participation and motivation (e.g., Lonsdale et al., 2013; Lonsdale et al.,
2019; Lubans et al., 2017; Rosenkranz, Lubens, Peralta, Bennie, Sanders, & Lonsdale, 2012).
The literatures on student-centered learning and need-supportive teaching have largely
developed in isolation from one another. Considering these frameworks in conjunction,
however, may not only provide an opportunity for theoretical integration, but may also offer
important conceptual insight into the effects associated with student-centered learning
interventions. Specifically, many of the principles that characterize student-centered learning
strategies appear to also reflect the instructional practices that contribute to psychological need
satisfaction. In student-centered learning interventions, for example, (a) responsibility for
decision-making is placed in the hands of students (autonomy support), (b) trust is given to the
students in terms of lesson planning (autonomy support, relatedness support), (c) students are
encouraged to coach, work with, and instruct one another (autonomy support, competence
support, and relatedness support), (d) students are encouraged to reflect on their own
performance and find their own solutions (autonomy support, competence support), (e)
students often work in pairs and/or teams (relatedness support), and (f) an individualized
approach to learning is emphasized (autonomy support).
There is some evidence to support the notion that student-centered interventions may
serve to satisfy students’ psychological needs (and downstream motivational outcomes).
According to Hellison (1998), for instance, student-centered learning strategies may be
conductive to developing students’ self-actualization and interpersonal skills. More recently,
Smit et al. (2014) also examined high school student need satisfaction and motivation as a
function of student-centered learning strategies. In this cross-sectional investigation, students
who were working within student-centered learning environments were shown to report
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stronger perceptions of autonomy, competence, and relatedness need satisfaction, as well as
greater enjoyment and effort. In addition, in one of the few intervention- and/or PE-related
studies in which these issues have been examined, Wallhead and Ntoumanis (2004) provided
students with an 8-session student-centered (SEPEP) program, and demonstrated that, relative
to teacher-centered instruction, the SEPEP intervention may have been responsible for
increased perceptions of autonomy, and in turn, improved motivational outcomes (see also,
Alexander & Luckman, 2001; Gil-Arias, Harvey, Càrceles, Pràxedes, & Del Villar, 2017). In a
separate investigation examining a student-centered intervention for physical activity among
underserved youth (i.e., outside of PE), Wilson and colleagues (2005) contended that studentcentered approaches may provide for need satisfaction (e.g., autonomy), and demonstrated
improvements—relative to controls—on physical activity-related motivation and self-concept.
Both of these intervention studies were conducted with relatively modest samples (of
approximately 50 students), however, and so at present there is an absence of robust
intervention-based evidence for the role of student-centered interventions in terms of students’
motivation and need satisfaction.
Guided by recommendations for implementing student-centered learning (e.g., Land et
al., 2012), we aimed to investigate the effects of a PE teacher training program targeting the
use of student-centered learning strategies, relative to a typical-practice, teacher-centered
teaching style control group. In light of the literature (and the outcomes associated with
student-centered learning) reviewed above, we examined the effectiveness of the program in
terms of students’ perceptions of motivation, need satisfaction, effort, and their confidence in
their ability to regulate their learning in PE (which we termed ‘PE learning-efficacy’). For the
purposes of sample size calculations and analyses, we considered students’ autonomous
(relative to controlled) motivation for PE as our primary outcome variable (i.e., by computing
a relative autonomy index, or RAI, variable, which indicates the strength of students’
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autonomous relative to controlled motivation)2. Our secondary outcome variables—namely
autonomy, competence, and relatedness need satisfaction in PE, effort in PE, and PE learningefficacy—were selected based on documented effects associated with teachers’ studentcentered and need-supportive behaviors (e.g., Aelterman, Vansteenkiste, Van Keer, De Meyer,
Van den Berghe, & Haerens, 2013; Haerens, Aelterman, Vansteenkiste, Soenens, & Van
Petegem, 2015; Smit et al., 2014), as well as recent work investigating the relations between
teachers’ need supportive behaviors and students’ efficacy appraisals (e.g., Jackson et al,
2013). We first hypothesized that, relative to students in the control arm, those in the
intervention arm would display more positive change over the intervention period in terms of
their autonomous (relative to controlled) motivation for PE (cf. Wallhead & Ntoumanis, 2004;
Wilson et al., 2005). We also hypothesized that, relative to those in the control arm, students
in the intervention arm would report more positive change from pre-to-post intervention on
secondary outcomes, namely, perceptions of autonomy, competence, and relatedness need
satisfaction, self-reported effort in PE, and PE learning-efficacy (cf. Cornelius-White, 2007;
Neumann, 2013; Smit et al., 2014).

3.3. Methods
3.3.1. Participants
Students were eligible to participate in the study if they were enrolled in a physical
education class at their school for the entire year and were aged between 12 and 16 years. For
teachers to be eligible, recognized teaching credentials were required (preservice teachers were

2

We do, however, also present separate analyses for each motivational regulation in our

supplementary material (see Supplementary Material S1).
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not eligible to participate). On the basis of a of .05 and 95% power to detect a significant
differential change in the primary outcome variable (i.e., student RAI scores), and using an
effect size of d = 0.14 (Sparks et al., 2017) with a clustering adjustment (Campbell, Elbourne,
& Altman, 2004) based on a conservative anticipated intra-class correlation coefficient of 0.10
(Jaakkola, Wang, Yli-Piipari, & Liukkonen, 2015), a total sample size of 325 was needed. To
protect against student attrition and preserve adequate statistical power, the sample size was
inflated by 25%, meaning that a sample of at least 407 students was required. In total, baseline
data were collected from 554 high school students (275 male, 279 female), aged 12 to 16 years
(M = 14.27, SD = 0.69), who were recruited from rural and metropolitan schools in Western
Australia. Students were enrolled in 24 classes across 7 different Government, Independent, and
Catholic high schools. Class sizes ranged from 14 to 27 and were drawn from grades 9 and 10.
The average age of the 19 physical education teachers included was 31.05 years (SD = 9.12,
range = 23-54, 8 males, 11 female).

3.3.2. Procedure
Having received ethical approval from the authors’ institutional review board (as well
as from relevant educational authorities), principals of 30 Government, 30 Independent, and 10
Catholic high schools were informed about the study via email (and a follow-up phone call). If
they were willing to allow their physical education teachers to participate, principals were asked
to share the details of the study with their relevant staff members, and to invite any interested
teachers to notify the lead author. Seven Principals (10%) expressed their interest and granted
their physical education teachers’ permission to be part of the study. In response, 19 teachers
from seven different schools agreed to participate. Telephone meetings or in-person visits
(with/by the lead author) subsequently took place in order to provide the teachers and physical
education departments with the relevant information about the study. All participating schools
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were randomly assigned by the lead researcher using a cluster-randomization method by simple
random allocation (i.e., CONSORT guidelines Campbell, Elbourne, & Altman, 2004; see Figure
3.1.) to either the intervention (4 schools, 9 teachers, 223 students) or the control arm (3 schools,
10 teachers, 331 students). Randomization was conducted at the school level to decrease the risk
of contamination (i.e., teachers informing other teachers about the training) and was performed
after baseline measurements were completed. All participants were informed that participation
was voluntary, that their responses would remain confidential at all times, and that students,
teachers, and/or schools could withdraw from the study at any time. After obtaining informed
consent from principals and teachers, parent/guardian information sheets were distributed;
parents/guardians were informed of the nature of the study and provided with a prepaid return
envelope should they wish to withdraw their child from the study before data collection.
Student data were collected at two time-points (i.e., pre-test and post-test; Figure 1
provides a schematic overview and timeline). Pre-test data were collected during term one or
two in 2017 (according to availability and agreement of schools/teachers), and post-test data
were collected 5 weeks after intervention start. All participating classes had a minimum of two
hours/week of physical education targeting invasion games (e.g., soccer, field hockey, netball),
resulting in a minimum of 10 contact hours of the invasion game chosen. Following students’
baseline assessment, teachers in the intervention arm participated in a three-hour training session
(in their school at a time of their choosing) regarding the nature and implementation of studentcentered learning (see following section for details), and were supported via regular
email/telephone contact from the lead author during the five-week intervention period. All
participating teachers were asked to teach a game of their or their students’ choice during the
five weeks intervention period. Teachers in the intervention arm were encouraged to ask
questions about the workshop and the implementation of the strategies at any stage during the
intervention period. In comparison, teachers assigned to the control group were instructed to
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continue teaching in their usual manner, and were initially informed that the purpose of the
work was to explore prospective (i.e., two time-point) relations between the variables under
scrutiny. Control arm teachers were provided with the training workshop following the
completion of all post-test assessments. For all (i.e., both intervention and control arm) teachers,
an appointment was made for a research assistant—who was blinded to the nature of the study
and group allocation—to visit schools and observe a class, with the purpose of coding teachers’
use of student-centered learning strategies. All teacher observations took place during week
three of the intervention, and teachers were not informed as to the true nature of the observation
until all data collection had been completed.

Student-centered intervention

38 89
Contacted for participation
(n = 70 high schools)

Recruitment
Excluded (n = 63) high schools
- Not meeting inclusion criteria (n = 3)
- Declined to participate (n = 60)

Baseline

Baseline measures (n = 554 students)

Randomized (n = 7 schools;
19 teachers)

Allocation

Allocated to intervention (n = 4 schools;
9 teachers; 11 classes; 223 students)

Allocated to control
(n = 3 schools; 10 teachers;
14 classes; 331 students)

Follow-up

Absent during teacher training (n = 1
teacher); student absent at follow-up
n = 4)

Student absent at followup (n = 53)

Analysed (n = 4 schools; 9 teachers; 11
classes; 219 students)

Analysed (n = 3 schools;
10 teachers; 14 classes;
278 students)

Analysis
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PE = physical
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90

3.3.3. Intervention Description
A three-hour workshop was developed using a range of empirical evidence and
guidelines relating to student-centered learning (e.g., Land et al. 2012; Smit et al., 2014;
Wilson et al., 2005); workshop structure and activities were broadly consistent with
recommendations for effective teacher training delivery (Aelterman et al., 2013). The
workshop was delivered by the lead author, and to exemplify the notion of student-centered
principles for participating teachers, the session was directed in a student-centered style.
Specifically, participants were given the opportunity to shape discussion, and to reflect on and
create their own strategies within a structured process (see Shepherd et al., 2012). The teacher
workshop consisted of three parts: (a) theoretical background and introduction (approximately
45 minutes); (b) overview of student-centered learning (approximately 30 minutes theory, 30
minutes practice); and (c) active planning (i.e., participatory exercises) regarding the
integration of these strategies into teachers’ upcoming classes (approximately 45 minutes).
Teacher feedback and questions were invited throughout the workshop.
Part one consisted of an introductory activity requiring group discussion, followed by
coverage of the aims of the workshop, and an overview of the central principles underpinning
student-centered learning. Before being introduced to the concept of student-centered learning,
teachers were instructed as to the individual and class/group goals for the program. Initial
coverage of student-centered learning was supported with research evidence to demonstrate the
benefit of teachers as a ‘learning facilitator’ within physical education, and the potential for
student-centered strategies to realize beneficial student outcomes (e.g., Brandes & Ginnis, 1996;
Lubans et al., 2017; Onurkan & Özer, 2017). In the introductory section, the workshop facilitator
also noted that teachers may have previously encountered these principles and learning
strategies under other labels (e.g., discovery learning, peer teaching, self-reflection).
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Part two of the workshop consisted of a more detailed overview of student-centered
learning. Teachers were notified in detail of the practical methods associated with studentcentered learning, including student involvement in decision making (i.e., what and how to
learn), individualized learning (i.e., allowing time for, and facilitating, student reflection and
analysis), the use of peer and group instruction and feedback, and providing students with
responsibility for grouping and activities. Teachers viewed a short video outlining the broad
tenets of student-centered learning (see youtube.com/watch?v=e6ieXLVCss4), and
subsequently engaged in a group discussion regarding their previous experiences and
implementation of this teaching style (including models such as SEPEP and TGfU). Teachers
were encouraged to share any previous positive and negative experiences with this learning
style. At this point, teachers were also briefly introduced to the notion of psychological need
support. In addition to discussing the concepts of autonomy, competence, and relatedness
support, teachers were given information about the motivational benefits associated with these
instructional styles, and the ways through which student-centered learning methods may
contribute to a need-supportive environment. Subsequently, a short ‘practice’ session
involving students was staged in order to demonstrate the student-centered learning style
within a game situation. In the practice session, the sport of Ultimate Frisbee was used to
illustrate learning principles, and the facilitator used guidelines outlined by Gréhaigne and
colleagues (2001) regarding the structure of student-centered delivery. These guidelines,
referred to as ‘G – A – G’, represent ‘game – analysis – game’. Two teams (of approximately
4 students/team) were created, and minimal instructions were initially provided (i.e., solely
relating to the goal of the activity), before teams were allowed to play for 5 minutes.
Following this initial ‘game’ stage, ‘analysis’ involved illustrating various opportunities for
teachers to encourage student-centered interactions. These opportunities included asking
students to reflect on aspects of the game (e.g., “how did you like the game?”; “what went
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well?”), to make decisions about class / activity structure going forward (e.g., “what
suggestions do you have to improve things?”), to encourage students to work together (e.g.,
“do you all agree that we should change things this way?”), and to give feedback and
encouragement to one another. A second ‘game’ stage then followed for another 5-10 minutes,
with intermittent opportunities for students to evaluate their changes, reassess, provide
feedback (to the teacher and their peers), and look for improvements. Students who opted for a
non-playing role (e.g., as instructors, observers, or coaches) were encouraged to observe and
provide input, and to practice their own skills so as to improve their individual game
performance. Throughout, the workshop facilitator adopted the role as a moderator of the
learning process.
Part three of the workshop enabled participants to work together to discuss how they
could feasibly integrate student-centered strategies into their teaching practices (and overcome
anticipated challenges to those changes). This part of the workshop allowed for self-reflection
and peer interaction, and was focused largely on creating both action (i.e., what, when, who,
how issues) and coping (i.e., “what if”, “if-then”) plans for the implementation of studentcentered approaches. With respect to identifying and overcoming potential challenges (e.g., an
increase in ‘talking time’ at the expense of ‘activity time’, the integration of ‘lazy’ students,
placing one’s trust in students), the workshop facilitator provided some direction, but teachers
were primarily encouraged to consider and devise practical approaches that they felt would be
effective for introducing and practicing an invasion game (e.g., soccer, netball, field hockey),
which was the specified activity format during the intervention period. Suggested methods
included looking for ways to offer (reasonable) choice to students, emphasizing the
responsibility associated with participation in decision making, identifying the value of
reflective thinking and participation, highlighting the benefits of strengthening peer bonds, and
reinforcing principles of honesty, hard work, trust, and respect (for the teacher and classmates).
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At the close of the workshop, teachers were made aware that they would receive (and could
access) ongoing support from the lead author throughout the intervention period via phone or
email. In addition, in instances when more than one teacher was participating from a given
school, these teachers were encouraged to continue to support one another during the
implementation of the intervention. Two weeks after attending the training workshop, all
teachers were contacted by email to ask for their feedback, and to discuss solutions to any
challenges that they may have faced during initial implementation of the program. The
following week, the lead author again contacted all teachers to discuss progress relative to the
prior (i.e., week 2) conversation.

3.3.4. Measures
Teachers’ use of student-centered learning strategies
To assess teacher’s use of student-centered instructional behaviors, a research assistant
(who was blinded to the purpose and goals of the study) observed one entire class from each
participating teacher during week three of the intervention (i.e., intervention and control group
teachers). Teachers were instructed that the purpose of the observation was to assess students’
motivation for PE. The observer followed a protocol designed for the purpose of this study that
assessed the frequency of use of student-centered learning strategies. As well as responding to
the items outlined below, the observer was encouraged to make notes throughout the class to
provide evidence for her ratings. The observer rated teacher behavior using the common stem,
“in this class…”, and responded to 12 items on a 4-point scale anchored at 1 (never observed)
and 4 (observed all of the time). Items included, “the teacher gives the students choice about
how they do the tasks in PE”, “the teacher listens to the students’ ideas”, “the teacher is always
telling the students what to do (R)”, “the teacher takes students’ perspective”, “the teacher uses
questioning”, “the teacher encourages students to make decisions in the class”. Scores derived
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from this observer-rated instrument demonstrated evidence of acceptable internal consistency
(a = .95).
Student motivation
Students’ motivation for physical education was measured using the Perceived Locus of
Causality (PLOC) questionnaire (Goudas, Biddle, & Fox, 1994). The PLOC questionnaire
contains five subscales, each consisting of four items. To enable temporal specificity within preand post-intervention assessments, we employed the stem, “at the moment, I take part in PE
classes…”, and presented items assessing intrinsic motivation (e.g., “…because it is fun”),
identified regulation (e.g., “…because I want to learn sport skills”), introjected regulation (e.g.,
“…because it bothers me if I don’t”), external regulation (e.g., “…because that’s the rule”), and
amotivation (e.g., “…but I can’t see what I am getting out of PE”). All responses were made on
a seven-point scale ranging from 1 (strongly disagree) to 7 (strongly agree). The composite
RAI, an established weighting formula based on students’ mean scores for intrinsic motivation
(+2), identified regulation (+1), introjected regulation (-1), and extrinsic regulation (-2), was
computed to represent students’ autonomous (relative to controlled) motivation for physical
education. Higher RAI scores represent stronger autonomous (relative to controlled) motivation.
Previous physical education -based research has demonstrated support for the validity and
reliability of scores derived from the PLOC questionnaire and the computation of the RAI (e.g.,
Jackson et al., 2013; Lonsdale et al., 2011). In this study, alpha coefficients computed for preand post-test scores derived from each subscale were as follows: intrinsic motivation a =
.91/.89; identified regulation a = .88/.89; introjected regulation a = .75/.75; extrinsic regulation
a = .81/.78; amotivation a = .82/.81.
Basic psychological need satisfaction
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Students were asked to report their basic psychological need satisfaction in physical
education using a 15-item instrument. Perceptions of autonomy need satisfaction were measured
using five items employed by Standage et al. (2006), following the stem “At the moment, when
I am in this PE class…” (e.g., “I feel a certain freedom in choosing what I do”). Competence
need satisfaction was measured using five items from the perceived competence subscale in the
Intrinsic Motivation Inventory (IMI; Ryan, 1982; e.g., “I think I am pretty good at PE”). Finally,
relatedness need satisfaction was measured using a contextually modified version of the fiveitem acceptance subscale (e.g., “I feel like a valued member of the class”) from the perceived
relatedness scale (Richer & Vallerand, 1998). All responses were made on a seven-point scale
ranging from 1 (strongly disagree) to 7 (strongly agree). Scores derived from these measures
have demonstrated evidence of internal consistency in previous physical education -based
studies (e.g., Standage et al., 2006; Taylor, Ntoumanis, Standage, & Spray, 2010), and alpha
coefficients in the present study for pre- and post-intervention scores were as follows:
autonomy, a = .77/.77; competence, a = .85/.82; relatedness, a = .92/.90.
Effort
The five-item effort-importance subscale of the IMI was used to measure students’
perceptions of effort in physical education. Responses to items (e.g., “I put a lot of effort into
PE”) were scored on a seven-point scale anchored at 1 (strongly disagree) and 7 (strongly
agree). Support for the validity and reliability of scores derived from this subscale has been
reported previously (e.g., McAuley, Duncan, Tammen, 1989), and the alpha coefficients derived
for scores on pre- and post-intervention assessments were .80 and .75, respectively.
Physical education learning-efficacy
Students’ physical education learning-efficacy was assessed using an instrument
developed specifically for this investigation. Given that we were also assessing students’
perceived competence need satisfaction, this instrument was not designed to measure students’
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confidence in performing the physical activities and skills within physical education (e.g., being
skilled at the activities and movements involved in physical education). Rather, this instrument
was designed to assess the skills associated specifically with performing student-centered
learning activities (e.g., to plan learning activities, work with peers, monitor progress). The
eight-item instrument was presented to students using the stem, “Please honestly rate your
confidence in your ability at this moment in time to….”, and consistent with recent physical
education -based efficacy assessments (e.g., Jackson, Whipp, Chua, Pengelley, & Beauchamp,
2012), students rated their physical education learning-efficacy perceptions on a scale ranging
from 1 (no confidence at all) to 5 (complete confidence). Example items included, “plan
activities that suit your needs and ability”, and “work together to create ideas and activities in
PE”. For a full list of items, along with item-level descriptive statistics, see Supplementary
Materials (Table S3.1). The alpha coefficients for pre- and post-intervention scores derived from
this instrument were both .92.

3.3.5. Data Analysis
Data screening
Descriptive statistics were computed using IBM SPSS version 24 (IBM Inc., Chicago,
IL). We initially screened for missing data and normality, and examined univariate (i.e.,
standardized scores, |z|> 3.30) and multivariate outliers (i.e., Mahalanobis distance at p <.001;
Tabachnick & Fidell, 2011). Missing data (comprising 2.5% of the original data file) were
replaced using the expectation-maximization method (see Graham, 2009). First, we conducted
a three-way (2 x 2 x 2) between-groups MANOVA with all primary baseline scores as dependent
variables, and group assignment, completer status (i.e., completers vs. dropouts), and gender as
independent factors. This MANOVA was performed to (a) establish whether randomization was
successful, (b) determine whether differences existed on baseline variables between students
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who completed both pre- and post-test measures (i.e., completers) and those who completed
only pre-test measures (i.e., dropouts), and (c) identify any gender differences on baseline
variables. Subsequently, to examine intervention fidelity, we conducted an independent-samples
t-test to determine between-condition (i.e., treatment vs. control) differences on teachers’ use of
student-centered learning behaviors (i.e., observer rating scores).
Main analysis
To examine condition-by-time effects on students’ motivation (primary outcome), and
need satisfaction, effort, and physical education learning-efficacy (secondary outcomes), and in
light of the hierarchical structure of the data (i.e., students nested in classes), we conducted a
series of linear mixed models using IBM SPSS version 24. We modeled the fixed effects of
treatment condition (intervention vs. control) and time (pre-test vs. post-test), random effects of
class, and a condition-by-time interaction. We calculated effect size for the condition-by-time
effect using methods proposed by Morris (2008), which are based on mean pre-to-post-test
changes in the treatment group minus the mean pre-to-post-test changes in the control group,
divided by the pooled pre-test standard deviation. Values of 0.2 (small), 0.5 (moderate), and 0.8
(large) were used when interpreting effect sizes (Cohen, 1992). For the analyses described in
the main manuscript, a per-protocol approach was used. Specifically, we analyzed data only
from students who provided both baseline and follow-up data (n = 497). Four students from the
intervention group, and 53 students from the control arm were absent at the follow up (i.e., 90%
retention rate; see Figure 3.1). The per-protocol approach was selected because our primary goal
was to determine the effect of the teacher training on students who received the ‘treatment’ (Ten
Have, Normand, Marcus, Brown, Lavori, & Duan, 2008). In line with recommendations,
however, we also performed the same analyses using an intention-to-treat approach, in which
all students who provided baseline data were retained (regardless of their participation in postintervention assessment). Using the “last observation carried forward” approach, we carried
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forward baseline scores for those who did not provide post-intervention data in the intention-totreat analysis (i.e., assuming no change over time). The results from the intention-to-treat
analyses can be found in the Supplementary Material (Table S3.2).

3.4. Results
Descriptive Statistics and Data Screening
Descriptive data for pre- and post-intervention assessments are presented for students in
each condition in Table 3.1. The three-way MANOVA examining potential differences on
baseline scores revealed nonsignificant multivariate main effects for condition, F(6, 541) = 1.51,
p = .17, λ = 0.98, completer vs. dropout status, F(6, 541) = 1.69, p = .12, λ = 0.98, and gender,
F(6, 541) = 1.33, p = .24, λ = 0.98, as well as no significant multivariate two-way or three-way
interactions. The independent-samples t-test to assess fidelity (using observer ratings) revealed
that teachers in the intervention group (M = 2.57, SD = 0.46) implemented student-centered
learning strategies with significantly greater frequency, t(17) = 9.05, p <.001, d = 4.04, than
those in the control group (M = 1.23, SD = 0.09).
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Table 3.1
Mean Scores and Changes in Student Variables from Pretest to Posttest

Measure
RAI
Intervention
Control
Autonomy
Intervention
Control
Competence
Intervention
Control
Relatedness
Intervention
Control
Effort
Intervention
Control
PE learning-eff
Intervention
Control

Pre-test
M
SE

Post-test
M
SE

Change
M
SE

Condition* Time
p
d

3.55
2.96

.40
.35

3.40
2.15

.40
.35

-.15
-.81

.33
.27

.005*

0.11

4.12
4.05

.08
.07

4.55
4.03

.08
.07

+.44
-.02

.08
.06

.001**

0.30

4.45
4.59

.09
.08

4.60
4.61

.09
.08

+.14
+.03

.08
.06

.241

0.08

4.19
4.54

.10
.09

4.53
4.53

.10
.09

+.33
-.01

.09
.06

.001**

0.22

4.80
4.80

.09
.08

4.84
4.58

.09
.08

+.05
-.20

.09
.07

.015*

0.30

3.21
3.40

.06
.05

3.60
3.36

.06
.05

+.34
-.03

.06
.04

.001**

0.41

Note. D Change = posttest mean – pretest mean; RAI = relative autonomy index (intrinsic motivation x 2) + (identified motivation x 1) +
(introjected regulation x -1) + (external regulation x -2); PE learning-eff = students’ physical education learning-efficacy; d = effect size.
*p < .05. **p < .01.
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Main Analysis
Table 3.1 displays the results of the linear mixed models for students’ autonomous
relative to controlled motivation (RAI), perceptions of autonomy, competence, and relatedness
need satisfaction, effort, and physical education learning-efficacy. Regarding our primary
outcome—students’ RAI scores—a significant condition-by-time interaction was observed,
F(3, 525) = 4.27, p = .005, d = 0.11. Separate one-way ANOVAs assessing change over time in
each condition showed a significant decrease for autonomous (relative to controlled) motivation
for

students

in

the

control

arm,

F(1,

277)

=

8.85,

p = .003, d = 0.14, but no change for those in the intervention arm, F(1, 218) = .20, p =.65, d =
0.03. A significant condition-by-time interaction emerged for students’ autonomy need
satisfaction, F(3, 551) = 13.63, p = .001, d = 0.30; students in the intervention arm displayed a
significant increase in autonomy satisfaction across the intervention period, F(1, 218) = 28.00,
p = .001, d = 0.36, but there was no change for control arm students, F(1, 277) = .203, p = .65,
d = 0.03. We also observed a significant condition-by-time interaction for relatedness
satisfaction,

F(3,

528)

=

6.02,

p

=

.001,

d = 0.22; relatedness satisfaction significantly increased for students in the intervention arm,
F(1, 218) = 12.93, p = .001, d = 0.22, but did not change for those in the control arm, F(1, 277)
= .02, p = .89, d = 0.01. No significant interaction effect was observed for students’ competence
satisfaction, F(3, 534) = 1.40, p = .24, d = 0.08, alongside no significant main effects for
condition, F(1, 497) =.525, p = .47, or time, F(1, 494) = 2.72, p = .10.
A significant condition-by-time interaction was found for students’ perceptions of effort
in physical education, F(3, 557) = 3.54, p = .015, d = 0.30. Follow-up one-way ANOVAs
showed that effort did not change significantly for those in the intervention arm, F(1, 218) =
.31, p = .58, d = 0.04, but decreased significantly for those in the control arm, F(1, 277) = 7.87,
p = .005, d = 0.17. A significant condition-by-time interaction was also observed for physical
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education learning-efficacy, F(3, 538) = 17.37, p = .001, d = 0.41, such that there was a
significant increase in confidence over-time for students’ confidence within the intervention
arm, F(1, 218) = 33.68, p = .001, d = 0.38, but no change for those in the control arm, F(1, 277)
= .51, p = .48, d = 0.03. In the Supplementary Material (see 3.7.1 Intention to Treat Analyses,
Table S3.2), the same analyses are reported using the intention-to-treat protocol; substantive
conclusions from this alternative method were identical to those reported above.
Separate (per-protocol) analyses for each of the motivational regulations are provided in
the Supplementary Material (see 3.7.2 Motivational Regulations, Table S3.3). Briefly, analyses
for individual motivational regulations revealed that the control arm students displayed a
decrease over time in intrinsic motivation and identified regulation, alongside an increase in
amotivation. For students in the treatment arm, however, these analyses revealed evidence of
maintained intrinsic motivation over time, increases in identified (and, interestingly, introjected)
regulation, and no change in amotivation. Statistical output to support these conclusions is
presented in the Supplementary Material. For the interested reader, bivariate correlations among
all baseline variables for students in the intervention and control arms at pre- and postintervention are available in the Supplementary Materials (Table S3.4 & S3.5).

3.5. Discussion
Despite conceptual similarities between student-centered teaching and (SDT-based)
need supportive teaching, researchers often discuss and investigate these pedagogical methods
in isolation from one another. With a view to theoretical and pedagogical integration, we sought
to understand the effects of student-centered methods through the lens of SDT. Specifically, our
primary aim was to investigate the effects of a physical education teacher training program
focused on the use of student-centered learning on students’ motivation for physical education.
A secondary aim was to explore the influence of the physical education teacher training program
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on physical education students’ need satisfaction, effort, and confidence in their ability to
regulate their learning (i.e., physical education learning-efficacy). After establishing that our
randomization procedure was effective (i.e., that there were no baseline between-condition
differences on key variables), that no baseline differences existed between males and females
or completers and dropouts, and demonstrating support for the fidelity of the training program
(i.e., using observer ratings of teacher behavior), we found general support for our main
hypotheses. In support of our first hypothesis, students of teachers in the intervention arm,
relative to those whose teachers were in a typical-practice control condition, displayed more
positive change in motivation (i.e., autonomous forms of motivation) for physical education
across the intervention. In relation to—and in support of—our second hypothesis, students in
the treatment arm (relative to those in the control arm) also displayed more positive change
across the intervention on autonomy and relatedness need satisfaction, effort, and physical
education learning-efficacy.
SDT posits that high quality (i.e., autonomous) motivation catalyzes a range of desirable
performance-, persistence-, and affect-related outcomes (e.g., Deci & Ryan, 2000), and as such,
significant research attention has been directed toward identifying methods suited for promoting
these forms of motivation among students. There has, however, been a relative absence of
intervention-based insight into the role of student-centered teaching as a method for encouraging
positive change on autonomous motivation. In this investigation, we observed that students who
took part in student-centered physical education classes displayed more positive change over
time on autonomous (relative to controlled) motivation, when compared to those who took part
in typical, teacher-directed classes. Interestingly though, the time-by-condition interaction for
motivation (and self-reported effort in physical education) was not characterized, as was
anticipated, by increases in treatment arm students’ motivation or effort (relative to no change
for controls). Rather, we observed decreased motivation (and effort) for control students, and
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maintained (i.e., statistically unchanged) motivation and effort for those students in the
intervention arm.
The nature of these interaction effects for motivation and effort was perhaps somewhat
unexpected, particularly when considering that we did observe the expected interaction pattern
for students’ physical education -learning efficacy, autonomy need satisfaction, and relatedness
need satisfaction (i.e., no change over time for control arm students, significant over-time
increases for intervention arm students). These interaction effects for physical education learning efficacy, autonomy need satisfaction, and relatedness need satisfaction offer some
insight into the potential mechanisms through which student-centered learning strategies may
engender the beneficial effects observed in previous studies (e.g., Goodyear & Dudley, 2015;
Land et al., 2012; Metzler, 2011). In addition, these effects for autonomy and relatedness need
satisfaction demonstrate support for our contentions that the characteristics of student-centered
learning (e.g., encouraging student decision-making, providing choice, inviting questions and
critical thinking, encouraging teamwork and peer coaching) might satisfy SDT-based needs
among students. These effects may not, however, fully explain the fact that we observed
maintenance, rather than improvement, on (treatment arm) students’ motivation and effort
across the program. The fact that students in the intervention arm displayed more positive
change in motivation (and effort) remains noteworthy, and demonstrates an important effect for
student-centered teaching strategies (compared to typical teacher-centered strategies).
According to principles of SDT, however, we might have anticipated that by encouraging
increases in autonomy and relatedness need satisfaction, as well as a form of confidence (or
competence), we would also have stimulated growth (rather than maintenance) in motivation
and effort. There may be several reasons for the observed effects; we recognize that any attempt
to explain these effects is speculative and not data-driven (at least, with respect to our data), but
below we offer potential interpretations for the pattern of effects that we observed.
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First, it is possible that the increases we observed on autonomy, relatedness, and (a form
of) confidence for students in the intervention arm may simply require greater time in order to
translate into substantial motivational improvements. Our design included a 5-week interval
between pre- and post-program assessments, and although the satisfaction of needs may have
begun to improve students’ general motivation for physical education over this time period, a
greater duration may be required in order to observe the full effects of these mechanistic changes
(Lehtinen et al., 1995; Smit et al., 2013). Accordingly, we acknowledge that it would have been
particularly valuable had we collected a third wave of data (another 5 weeks, or school term,
later), in order to examine longer term change in motivation and effort.
Second, it is also possible that there may be factors other than need satisfaction that
typically, across the course of a term, tend to shape, or detract from, students’ motivation and
effort in physical education (as we observed for the control group). That being the case, the
stimulation of greater autonomy need satisfaction, relatedness need satisfaction, and physical
education -learning efficacy might simply have served to protect against any motivation
deterioration for students in the face of these challenges. There is evidence to suggest, for
example, that over the course of a typical term, factors such as increases in student fatigue (Jang,
Kim, & Reeve, 2016), elevations in academic and assessment burden (Darby, Longmire-Avital,
Chenault, & Haglund, 2013), and a lack of variety in class (Sylvester, Standage, Justine Dowd,
Martin, Sweet, & Beauchamp, 2014), might all feasibly contribute to a downward trend in
desirable forms of motivation and effort (as we witnessed for students in the control arm). In
support, our analyses of change in the individual motivational regulations revealed evidence of
decreases in intrinsic motivation and identified regulation over time for students in the control
arm, along with corresponding increases in amotivation. Interestingly, we also observed
increases in introjected regulation among students in the treatment arm, which (given that
introjection is typically weighted negatively in RAI calculation) would have compromised any
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‘positive’ effects associated with increases in (what are often considered) more adaptive,
positively-weighted regulations (e.g., identified regulation) within the treatment arm students.
For debate on the extent to which introjected regulation is truly ‘negative’ in nature, however,
readers are directed toward a recent meta-analytic examination of the continuum structure of
motivation within SDT (Howard, Gagné, & Bureau, 2017).
Prior to considering design limitations and directions for future research, it is important
to note the significant interaction that we observed for (the construct we referred to as) physical
education -learning efficacy. This agentic perception was characterized by students’ beliefs
regarding their planning, teamwork, instructive, and communication skills. Given that students
in the intervention arm were provided with explicit opportunities to enact and practice these
skills (which control arm students were not), it is not surprising that students in the studentcentered learning condition reported greater confidence over time in these skills. It would be
particularly interesting, however, to determine the extent to which the development of these
beliefs within physical education —through the use of student-centered learning strategies—
may generalize to other contexts and support improvements in downstream self-regulatory,
teamwork, and communication outcomes in other academic and non-academic pursuits. In
discussing students’ confidence perceptions, it is also important to highlight that we did not
observe any improvements in competence need satisfaction for those in the intervention arm.
That is, relative to ‘typical’ practice, the intervention did not encourage students to feel more
capable with respect to performing the activities (i.e., movement skills, game play) within
physical education. Although our analyses indicate that student-centered teaching may
encourage adaptive outcomes, the introduction of such methods is not without challenge (see
Lee & Branch, 2017), and consideration is therefore needed to ensure that the use of this
pedagogy does not compromise the development of students’ athletic and physical skills (e.g.,
by integrating sufficient skill guidance and correction from teachers).
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The strengths of this study include the controlled, cluster-randomized design, the focus
on conceptual (SDT) and pedagogical (student-centered learning) integration, and the inclusion
of observer assessments to determine intervention feasibility. Balanced against these strengths,
however, are important design limitations that accompany a number of significant
considerations for future research. First, we documented support for the effectiveness of the
intervention using only self-report methods. Although these methods are most appropriate for
the assessment of our focal primary and secondary outcomes, it would have been valuable to
also incorporate third party observational data (e.g., teacher ratings of student effort) and/or
behavioral outcomes (e.g., skill execution, in-class achievement and physical activity levels).
Second, we examined only relatively short-term (5 week) intervention effects, and although we
observed some support for feasibility and effectiveness of student-centered teaching across this
time frame, we cannot make robust long-term claims regarding (a) the extent to which teachers
are able to implement these strategies on an ongoing basis, or (b) the lasting student outcomes
associated with this pedagogical approach. Third, a more comprehensive suite of fidelity
assessments would be worthwhile in replications and extensions of this work; supplementary
methods might include, for instance, obtaining teacher reflections and ‘self-checks’, and/or
including more frequent external observation so as to provide an average teacher behavior score
and de-sensitize teachers as to the presence of an observer. Fourth, although the cluster
randomized controlled trial design provided robust evidence of the potential effectiveness of
this approach, it is important that future work is conducted to examine in more detail the
practicalities and feasibility of these teaching strategies in the longer-term; such work would be
valuable for highlighting any barriers to this kind of teaching method, and identifying
appropriate solutions. Finally, although we showed significant intervention effects for students’
(autonomy and relatedness) need satisfaction, we were unable to determine the relative (and
differential) need-supportive contributions made by teachers and classmates as a result of the
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student-centered approach. From a conceptual perspective, it would have been particularly
interesting to isolate students’ perceptions of teacher- and peer-derived need support alongside
their (overall) need satisfaction in physical education, so as to identify how student-centered
learning strategies may encourage differential need-supportive behaviors from these key social
agents.
There are well-established bodies of literature documenting the student outcomes that
can be achieved through student-centered learning strategies and the satisfaction of students’
basic psychological needs. These two literatures have, however, developed largely in isolation
of each other, and our aim in this investigation was not only to examine the motivational
outcomes stemming from a student-centered learning intervention, but also to better understand
whether any desirable outcomes of such pedagogical approaches may be explained by the
satisfaction of students’ needs. Our analyses largely revealed support for our assertions, and
demonstrated that student-centered methods may satisfy students’ autonomy and relatedness
needs, as well as promoting (or at least, protecting or maintaining) their motivation and effort
in physical education. We hope this investigation offers a foundation for further work that
provides robust insight into the psychological process underpinning student-centered learning
outcomes.
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Table S3.1
Items and Item-level Descriptive Statistics for Physical Education Learning-efficacy Instrument
Item

Pre-test

Post-test

M

SD

Skewness

Kurtosis

M

SD

Skewness

Kurtosis

3.03

1.08

-.12

-.45

3.19

1.12

-.14

-.58

3.23

1.08

-.23

-.46

3.38

1.08

-.34

-.35

3.04

1.14

-.03

-.68

3.32

1.07

-.19

-.42

4. Help other students to
develop and improve in
PE

3.15

1.15

-.15

-.74

3.32

1.09

-.27

-.53

5. Work well with your
classmates in PE

3.67

1.14

-.49

-.58

3.72

1.06

-.59

-.27

3.68

1.14

-.60

-.38

3.74

1.04

-.54

-.24

3.37

1.14

-.31

-.66

3.51

1.10

-.39

-.46

3.34

1.21

-.29

-.77

3.51

1.13

-.29

-.67

1. Plan activities that suit
your needs and ability
2. Plan activities that will
help you improve in PE
3. Play an active role in
shaping how your PE
classes are run

6. Work as a team with
others in your PE class
7. Work together to create
ideas and activities in
PE
8. Communicate your ideas
clearly to others in PE

Note. Items scored on a 1 to 5 response scale, where higher scores denote stronger efficacy perceptions
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3.7.1 Intention to Treat Analyses
To complement the ‘per protocol’ procedure described in the main manuscript, an
intention to treat method was also performed in which all participants (irrespective of whether
they provided post-test data) were included. Table S3.2 displays the results of the linear mixed
models that were conducted for students for all outcome variables. In terms of our primary
outcome, and consistent with the per protocol approach, a significant condition-by-time
interaction was found for students’ RAI scores, F(3, 578) = 3.13, p = .025, d = 0.08. Separate
one-way ANOVAs assessing change over time in each condition revealed no significant change
for students in the treatment arm, F(1, 222) = 0.20, p = .65, d = 0.02, and a significant decrease
in RAI scores for students in the control arm, F(1, 330) = 7.53, p = .006, d = 0.11. Again
consistent with the main manuscript, we observed a significant interaction for autonomy
satisfaction, F(3, 601) = 14.59, p = .001, d = 0.46; students in the treatment arm displayed a
significant increase over time, F(1, 222) = 27.94, p = .001, d = 0.35, whereas those in the control
arm displayed no change, F(1, 330) =.16, p = .69, d = 0.02. For relatedness satisfaction, the
significant condition-by-time interaction, F(3, 580) = 6.36, p = .001, d = 0.33, was characterized
by a significant increase for students in the treatment arm, F(1, 222) = 12.91, p = .001, d = 0.21,
alongside no change for students in the control arm, F(1, 330) = .04, p = .84, d = 0.01. Consistent
with the findings reported in the main manuscript, we observed no significant condition-by-time
interaction for competence satisfaction, F(3, 585) = 1.46, p = .22, d = 0.11. For effort, we
observed a significant condition-by-time interaction, F(3, 603) = 3.17, p = .024, d = 0.17, such
that there was no significant change over time for students in the treatment arm, F(1, 222) = .31,
p = .58, d = 0.04, and a significant decrease for those in the control arm, F(1, 330) = 8.46, p =
.004, d = 0.14. Finally, and again consistent with the per-protocol approach, we observed a
significant condition-by-time interaction for physical education learning-efficacy, F(3, 1234) =
30.02, p = .001, d = 0.35; follow-up analyses revealed that there was a significant increase in
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physical education learning efficacy scores over time for students in the treatment arm, F(1,
222) = 42.32, p = .001, d = 0.42, alongside no significant change for those in the control arm,
F(1, 330) = 0.08, p = .78, d = 0.01
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Table S3.2
Descriptive Statistics Associated with Intention-to-Treat Analyses
Pretest
Measure
RAI
Intervention
Control
Autonomy
Intervention
Control
Competence
Intervention
Control
Relatedness
Intervention
Control
Effort
Intervention
Control
PE learning-eff
Intervention
Control

Posttest
M
SE

M

SE

3.58
3.35

.41
.34

3.40
2.67

4.12
4.07

.08
.07

4.45
4.57

D Change

Condition* Time
p
d

M

SE

.38
.31

-.18
-.68

.32
.28

.025*

0.08

4.55
4.05

.08
.07

+.43
-.02

.08
.07

.001**

0.46

.09
.07

4.59
4.59

.08
.07

+.13
+.02

.08
.07

.224

0.11

4.22
4.52

.10
.08

4.54
4.52

.09
.08

+.32
nil

.08
.07

.001**

0.33

4.81
4.82

.09
.07

4.84
4.63

.08
.07

+.03
-.19

.09
.08

.024*

0.17

3.22
3.39

.05
.07

3.59
3.36

.04
.04

+.37
+.03

.05
.05

.001**

0.35

Note. Intervention condition n = 223, control condition n = 331; D Change = posttest mean – pretest mean; RAI = relative autonomous index
(intrinsic motivation x 2) + (identified motivation x 1) + (introjected regulation x -1) + (external regulation x -2); PE = physical education; eff
= efficacy; d = effect size; *p < .05. **p < .01.
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3.7.2 Motivational Regulations
Table S3.3 displays the results of the linear mixed models that were conducted for
separate motivational regulations. Significant condition-by-time interactions emerged for all
motivational regulations with the exception of external regulation. For intrinsic motivation, the
significant condition-by-time interaction, F(1, 493) = 6.38, p = .012, d = 0.19, demonstrated that
students allocated to the control arm reported significant decreases over time, F(1, 277) = 7.06,
p =.008, d = 0.08, whereas those in the treatment arm displayed no significant change, F(1, 218)
= 1.74, p =.19, d = 0.12. The significant condition-by-time interaction for identified regulation,
F(1, 494) = 5.78, p = .001, d = 0.23, was characterized by a significant increase over time for
students in the treatment arm, F(1, 218) = 3.91, p = .049, d = 0.11, and a significant decrease
for students in the control arm, F(1, 277) = 8.07, p = .005, d = 0.12. For introjected regulation,
the interaction effect, F(1, 495) = 4.23, p = .040, d = 0.20, demonstrated that students in the
intervention arm reported a significant increase in their perceptions over time, F(1, 218) = 7.67,
p = .006, d = 0.19, and students in the control arm displayed no change, F(1, 277) = .002, p =
.96, d = 0.00. Finally, for amotivation, the significant interaction effect, F(1, 495) = 5.37, p =
.021, d = 0.19, revealed no change for students in the treatment arm, F(1, 218) = .14, p =.71, d
= 0.03, but a significant increase among those in the control arm, F(1, 277) = 9.95, p =.002, d =
0.18.
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Table S3.3
Descriptive Statistics for Individual Motivational Regulations
Pretest
Measure
Intrinsic Motivation
Intervention
Control
Identified Reg
Intervention
Control
Introjected Reg
Intervention
Control
External Reg
Intervention
Control
Amotivation
Intervention
Control

Posttest

D Change

Condition* Time

M

SE

M

SE

M

SE

p

d

4.87
4.83

.11
.10

4.98
4.66

.10
.09

+.12
-.17

.09
.07

.012*

0.19

4.74
4.61

.10
.09

4.90
4.43

.10
.09

+.16
-.18

.08
.06

.001**

0.23

3.61
3.54

.09
.08

3.87
3.54

.09
.08

+.26
nil

.10
.07

.040*

0.20

3.65
3.89

.10
.09

3.80
4.03

.10
.09

+.15
+.14

.10
.09

.950

0.01

2.67
2.58

.10
.09

2.63
2.87

.10
.09

-.04
+.25

.12
.08

.021*

0.19

Note. D Change = posttest mean – pretest mean; *p < .05. **p < .01; Reg = regulation; d =
effect size.
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Table S3.4
Bivariate Correlations Among all Variables Using Pre-test Scores
Variable

1

2

3

4

5

6

1. RAI

-

.58**

.56**

.47**

.59**

.44**

2. Autonomy satisfaction

.54**

-

.76**

.78**

.66**

.64**

3. Competence satisfaction

.62**

.69**

-

.75**

.71**

.61**

4. Relatedness satisfaction

.52**

.73**

.75**

-

.63**

.75**

5. Effort

.55**

.54**

.69**

.53**

-

.62**

6. PE learning-efficacy

.56**

.71**

.67**

.74**

.58**

-

Note. Correlations for students in the treatment arm presented above the diagonal, and below
the diagonal for those in the control arm presented below the diagonal. RAI = relative autonomy
index. *p < .001.

Table S3.5
Bivariate Correlations Among all Variables Using Post-test Scores
Variable

1

2

3

4

5

6

1. RAI

-

.56**

.54**

.51**

.46**

.48**

2. Autonomy satisfaction

.50**

-

.63**

.73**

.49**

.64**

3. Competence satisfaction

.57**

.67**

-

.71**

.64**

.58**

4. Relatedness satisfaction

.46**

.69**

.78**

-

.54**

.66**

5. Effort

.49**

.57**

.68**

.56**

-

.52**

6. PE learning-efficacy

.46**

67**

.71**

.78**

.63**

-

Note. Correlations for students in the treatment arm presented above the diagonal, and below
the diagonal for those in the control arm presented below the diagonal. RAI = relative autonomy
index. *p < .001.
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4.0 Emotional Intelligence and Interpersonal Relationship Quality as
Predictors of High School Physical Education Teachers’ Intrinsic
Motivation
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4.1 Abstract
Teachers’ intrinsic motivation for their work supports a host of adaptive outcomes,
including stimulating their involvement in professional development opportunities. The purpose
of this study was to better understand the workplace predictors of intrinsic motivation by
examining novel predictive pathways linking teachers’ emotional intelligence, psychological
need satisfaction within their workplace relationships (i.e., with students, colleagues, and
principal), and intrinsic motivation for their work. Australian high school physical education
teachers (N = 110) reported their emotional intelligence, need satisfaction within their
relationships with students, colleagues, and their principal, and their intrinsic motivation for
teaching. Multiple mediation analyses revealed that emotional intelligence directly and
positively predicted all relationship need satisfaction variables, and indirectly predicted greater
intrinsic motivation via student-focused relationship need satisfaction. Teacher-mediated
professional development interventions in physical education have been shown to account for
various beneficial outcomes at both the teacher- and student-level. Given that intrinsic
motivation may be crucial for encouraging teachers’ involvement in such programs, these
findings demonstrate the significance of strategies aimed at supporting teachers’ emotional
intelligence and relationship-specific need satisfaction.

Keywords: self-determination theory; relationships motivation theory; teacher-mediated
intervention; teacher enjoyment; teacher engagement
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4.2 Introduction
Teacher-mediated interventions in schools typically incorporate the provision of a
professional development program to teachers, and are widely implemented to promote student
outcomes via changes in teacher instructional style and/or class content. When compared to
control (e.g., no training) conditions, interventions of this kind within physical education
contexts have been shown to account for significant improvements in a variety of key student
outcomes, including enhanced motivational quality (e.g., Chatzisarantis & Hagger, 2009;
Tessier, Sarrazin, & Ntoumanis, 2008; Wilson, Evans, Williams, Mixon, Sirard, & Pate, 2005),
physical education enjoyment (e.g., Sparks, Lonsdale, Dimmock, & Jackson, 2017), effort (e.g.,
Wallhead & Ntoumanis, 2004), and in-class physical activity (e.g., Cheon, Reeve, & Song,
2016). These findings are noteworthy given that high-quality engagement in physical education
during one’s high school years may be associated with greater physical activity participation,
not only in the short-term (Chatzisarantis & Hagger, 2009) but also potentially across the
lifespan (e.g., Telama, Yang, Laakso, & Viikari, 1997). There are, however, a number of
pervasive school-, teacher-, and student-related barriers to the development and implementation
of these professional development programs. The aim of this study was to understand in greater
detail (some of) the processes that might predict one such teacher-related barrier; that is, the
extent to which teachers are (or are not) intrinsically motivated for their work.
In order to understand the potential success of teacher professional development
programs, it is important to consider the factors that may determine teachers’ willingness to
engage in such programs. With respect to those factors, there is strong evidence to suggest that
teachers’ intrinsic motivation may play an important role in shaping their willingness for, and
engagement in, professional development. Intrinsic motivation represents the pursuit of an
activity due to the enjoyment that one derives from, and/or the interest that one has in, that
activity (Csikszentmihalyi, 1975; Deci, 1975). Importantly, there is a robust theoretical
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argument, based within self-determination theory (SDT; Deci & Ryan, 1985), that intrinsic
motivation for an activity is positively associated with open-mindedness in and curiosity about
the activity, time devoted to the activity, and interest in opportunities to practice or develop
one’s skills in the activity (see, for example, Deci & Ryan, 1985; Goudas, Biddle, & Fox, 1994;
Ryan, 1982).
In support of this conceptual argument, there is some empirical evidence to demonstrate
that teachers who are highly intrinsically motivated at work—or who strongly endorse the
constituent components of intrinsic motivation, such as enjoyment and interest—are more
receptive to training, using new methods, and engaging in professional development. Weasmer
and colleagues (Weasmer, Woods, & Coburn, 2008), for example, reported that teachers’ ‘love
of teaching’ was an important driver in their desire for professional development and pursuit of
innovative practices (see also Beatty, 2000; Gorozidis & Papaioannou, 2014; Kwakman, 2003).
In other work, Klaeijsen and colleagues (Klaeijsen, Vermeulen, & Martens, 2018) demonstrated
an association between teachers’ intrinsic motivation and their willingness to apply innovative
teaching behavior; Livneh and Livneh (1999), meanwhile, showed that intrinsic motivation
among educators was a significant predictor of time spent in self-initiated professional
development over the preceding 12 months. It has also been reported previously that
intrinsically motivated teachers seek information about new teaching methods, effective
classroom management, and content knowledge through their professional development,
whereas extrinsically motivated teachers are more likely to consider professional development
an obligation (Scribner, 1999). Finally, it is worth highlighting the positive associations that
have been shown to exist between teachers’ enjoyment at work and their workplace buoyancy
(e.g., Martin & Marsh, 2008). With particular relevance for the present discussion, workplace
buoyancy has, in turn, been shown to relate positively to work planning, workplace
participation, and taking on extra duties (Martin & Marsh, 2008).
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Given that teachers’ intrinsic motivation may be an important driver in their pursuit of,
or willingness to engage in, professional development within physical education, it is important
to consider the factors that may predict enjoyment and interest (i.e., intrinsic motivation) for
their work. There is a well-established literature, grounded in SDT, to show that teachers’
intrinsic motivation is likely to be catalyzed through the satisfaction of basic psychological
needs for autonomy (i.e., feeling a sense of volition), competence (i.e., feeling capable), and
relatedness (i.e., feeling meaningfully connected to others) in their workplace (e.g., Taylor,
Ntoumanis, Standage, & Spray, 2008; Van den Berghe, Soenens, Aelterman, Cardon, Tallir, &
Haerens, 2014; Vansteenkiste & Ryan, 2013). Aside from teachers’ general feelings about their
work, however, one of SDT’s ‘mini-theories’—known as relationships motivation theory (see
Deci & Ryan, 2014)—directs specific attention to the ways through which individuals’ (e.g.,
teachers’) needs are met specifically within the close relationships that they form. According to
relationships motivation theory, when individuals experience a strong sense of autonomy,
competence, and relatedness within their close relationships with others, this encourages more
positive relationship outcomes and supports personal functioning (such as well-being and
intrinsic motivation; e.g., Deci & Ryan, 1980). Although relationships motivation theory posits
that personal motivation may be dependent, in part, upon relationship-specific need satisfaction,
there has been little focused attention directed toward studying if and how physical education
teachers’ intrinsic motivation may be predicted by (need satisfaction experienced within) the
different interpersonal relationships they form in their working environment. That being the
case, our first aim within this study was to examine how relationships with students, colleagues,
and leadership (i.e., principal) may nurture teachers’ need satisfaction and consequently predict
their intrinsic motivation for work.
We selected these three groups of social agents on the basis of research demonstrating
the independent significance of teachers’ interactions with students, colleagues, and school

135
leadership (see, for example, Beltman, Mansfield, & Price, 2011; Le Cornu, 2013). The value
of high-quality, supportive teacher-student relationships is well documented for both parties
(e.g., Cox, Duncheon, & McDavid, 2009; Ntoumanis & Standage, 2009; Skinner & Belmont,
1993; Spilt, Koomen, & Thijs, 2011). As an example of the importance of teacher-student
relationships in relation to teacher outcomes, Klassen and colleagues (Klassen, Perry, & Frenzel,
2012) reported that supportive, caring relationships with students was associated with higher
levels of work engagement among teachers (for a comprehensive review, see Spilt et al., 2011).
In addition to relationships with students, however, teachers’ connections with their colleagues
and principal also provide important interpersonal scaffolds for their functioning and well-being
at work. To illustrate, Skaalvik and Skaalvik (2011) reported that teachers’ relationships with
their colleagues and principal were positively associated with their feelings of belonging to the
school. With respect to colleagues specifically, Mäkelä and Whipp (2015) demonstrated that
support from one’s peers aligned with reduced intentions to leave one’s job amongst physical
education teachers, and Griffith, Steptoe, and Cropley (1999) showed that teachers’ job stress
was heightened when they reported low levels of support from their co-workers. In terms of the
salience of teacher-principal relationships, meanwhile, it has been demonstrated that teachers
report greater intrinsic motivation, job satisfaction, stronger school commitment, and fewer
personal health problems when they receive high levels of support (e.g., emotional,
informational) from their principal (Davis & Wilson, 2000; Littrell, Billingsley, & Cross, 1994).
High quality interactions with principals may also, for example, support greater self-efficacy
and reduced depressive symptoms among teachers (Devos, Dupriez, & Paquay, 2012).
The quality of teachers’ relationships with their students, colleagues, and principal may,
therefore, account for important variance in their intrinsic motivation. Accordingly, in this
investigation we sought to test this proposition by examining the predictive relationships
between physical education teachers’ need satisfaction (regarding their relationships with
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students, colleagues, and principal) and their intrinsic motivation for their work. Whilst doing
so, however, we also aimed to extend our predictive model to provide insight into (one of) the
factors that may—theoretically speaking, at least—precede, or predict, the quality of the
relationships that physical education teachers form with others in their school. There are
multiple personal (e.g., personality, experience, stress) and environmental (e.g., school climate,
size) factors that might predict the quality of teachers’ workplace relationships (see, for
example, Butt & Retallick, 2002; Grayson & Alvarez, 2008; Moye, Henkin, & Egley, 2005;
Retallick & Butt, 2004); however, in this investigation we proposed that teachers’ emotional
intelligence may be a particularly salient predictor of need satisfaction in relationships.
Emotional intelligence represents one’s ability to perceive, use, understand, and manage
one’s own and others’ emotions (Mayer, Salovey, & Caruso, 2008). As such, an individual who
is highly ‘emotionally intelligent’ possesses a capacity to discern and detect a range of emotions,
generate appropriate emotions (for cognitive and/or communicative purposes), understand the
causes and consequences of various emotional experiences, and effectively regulate one’s own
and others’ emotions (Bar-On, 2006). Researchers have shown that emotional intelligence is
associated with a range of desirable effects for teachers, including the use of adaptive coping
strategies (Chan, 2008), more positive affect and job satisfaction (Kafetsios & Zampetakis,
2008), and greater occupational commitment (as well as reduced stress; Nikolaou & Tsaousis,
2002; see also Vesely, Saklofske, & Nordstokke, 2014). Similarly, the interpersonal properties
of emotional intelligence are well documented—there is extensive support to indicate that
emotional intelligence contributes to effective relationship processes and outcomes (e.g.,
Brackett, Rivers, & Salovey, 2011; Lopes, Brackett, Nezlek, Schütz, Sellin, & Salovey, 2004;
Schutte et al., 2001; Yip & Martin, 2006). Within schools specifically, emotional intelligence
has been shown to support teachers’ self-efficacy for helping others (Chan, 2004), and may also
facilitate effective interactions with students (see Jennings & Greenberg, 2009). Moreover,
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teachers who are high in emotional intelligence may be more likely to establish high quality
interpersonal relationships and cope better with interpersonal challenges (Brackett, Palomera,
Mojsa-Kaja, Reyes, & Salovey, 2010).
Despite support for specific elements of the predictive model introduced above (i.e.,
emotional intelligence → need satisfaction in relationships → intrinsic motivation), the
relationships between the variables in this full model are yet to be tested in a single study among
physical education teachers (and are not well-established in any teaching domain). The aim of
this study, therefore, was to examine (a) the way through which teachers’ intrinsic motivation
for their work was predicted by the need satisfaction experienced in their relationships with
students, colleagues, and their principal, and (b) whether emotional intelligence served as a
salient predictor of relationship-specific need satisfaction (and therefore contributed indirectly
to intrinsic motivation). In light of the theoretical and research evidence presented above, we
hypothesized the existence of positive predictive pathways at each stage of the model (i.e., that
greater emotional intelligence would predict greater need satisfaction in relationships, which
would, in turn, predict greater intrinsic motivation for teaching).

4.3 Method
4.3.1. Participants and procedure
Upon receiving ethical approval from the authors’ institution, and receiving clearance
from relevant education boards (i.e., Catholic Education Office, Department of Education),
principals of 231 public, Catholic, and independent high schools in the Perth metropolitan and
regional area were approached about the study via email. Principals were provided with a
principal information letter outlining the nature and requirements of the study, and—should they
be willing—were asked to forward a teacher information letter to the head of the school’s
physical education department. In cases when the head of physical education agreed to
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participate, s/he then shared teacher information letters with his/her staff. Included in the teacher
information letter was a link to an online survey hosting platform, and before completing the
survey, teachers provided their informed consent to participate. All schools received two followup contacts; first, principals (or administrative staff) were contacted by telephone to confirm
receipt of the initial email, and second, heads of physical education were contacted by phone to
provide an opportunity to ask questions. A total of 132 physical education teachers started the
survey, and 110 provided complete data. These 110 teachers ranged in age from 22 to 70 years
(M = 32.5, SD = 10.41, 44 females, 52 males, 14 did not report gender). The sample size
exceeded the ‘rule-of-thumb’ for regression-based analyses, suggested by Harris (1985), that
the number of participants should exceed the number of predictors by at least 50.

4.3.2. Measures
Emotional intelligence
To measure emotional intelligence, we used the 20-item version of the Emotional
Quotient Inventory (EQ-i:20; Bar-On, 2006). Participants responded to items assessing
intrapersonal abilities (e.g., “it is hard for me to describe my feelings”), interpersonal abilities
(e.g., “I am sensitive to the feeling of others”), stress management (e.g., “I am impatient”),
adaptability (e.g., “I try to see things as they really are, without fantasizing or daydreaming”),
and general mood (e.g., “I am optimistic about most things I do”), on a 5-point response scale
ranging from 1 (very seldom true) to 5 (very often true), and according to how they felt at that
moment in time. A single aggregate total emotional intelligence score was calculated using the
average of all items (consistent with Allen, Ploeg, & Kaasalainen, 2012; Benson, Ploeg, &
Brown, 2010). Scores on the EQ-i:20 have demonstrated evidence of internal consistency in
previous work (e.g., Allen et al., 2012), and the alpha coefficient for scores derived from the
EQ-i:20 in this investigation was .83.
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Need satisfaction in relationships
Participants reported their need satisfaction (separately with respect to their relationships
with students, colleagues, and principal) by completing three versions of the 9-item Basic Need
Satisfaction in Relationships Scale (La Guardia, Ryan, Couchman, & Deci, 2000). We used the
stem, ‘when I am with my students / colleagues / principal…”, and teachers responded to items
regarding how they felt at that moment in time using a 7-point scale ranging from 1 (not at all
true) to 7 (very true). The scale included three items relating to autonomy (e.g., “…I feel free to
be who I am”), three items for competence (e.g., “…I feel very capable and effective”), and
three items for relatedness (e.g., “…I often feel a lot of distance in our relationship” [reverse
scored]). The wording of two relatedness items (i.e., original versions, “…I feel loved and cared
about”, and, “…I feel a lot of closeness and intimacy”) was modified to better suit the content
(i.e., “…I feel liked and cared about”, “…I feel a lot of closeness and kindness”). This
instrument has been widely used in previous studies (Cox & Ullrich-French, 2010; La Guardia
et al., 2000; Taylor, Ntoumanis, & Smith, 2009), and scores derived from this scale have
consistently demonstrated evidence of adequate factor structure and internal reliability. For
analysis purposes, we created a single overall need satisfaction score for students, one for
colleagues, and one for principals (i.e., we created a mean score that reflected autonomy,
competence, and relatedness satisfaction for each of these relationship ‘targets’). Internal
consistency estimates for scores relating to students, colleagues, and principals in this study
were .84, .89, and .93, respectively.
Intrinsic motivation for work
The 3-item intrinsic motivation subscale from the Motivation at Work Scale (MAWS;
Gagné, Forest, Gilbert, Aubé, Morin, & Malorni, 2010) was used to assess teachers’ intrinsic
motivation for their work. Participants were asked to consider ‘the reasons why they were
teaching physical education’ at that moment in time, and responded to items (e.g., “…because
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I have fun doing my job”) on a 7-point Likert scale from 1 (not at all) to 7 (exactly). Scores
from the MAWS have been shown to demonstrate evidence of reliability in previous studies
(e.g., Kyndt, Raes, Dochy, & Janssens, 2013), and the alpha coefficient for scores derived from
the

intrinsic

motivation

subscale

in

this

investigation

was

.82.

4.3.3. Data Analysis
SPSS 24.0 (IBM Corporation, Armonk, NY, USA) was used to compute descriptive
statistics, and examining missing data. Missing data (which comprised 1.08% of the overall data
file) were missing completely at random; Little’s chi-square test was nonsignificant, χ2(1843) =
1859.94, p = .39, and were replaced using the expectation maximization imputation.
Independent-samples t-tests were initially computed for exploratory purposes to examine gender
differences across all primary variables. The direct relationship between emotional intelligence
and intrinsic motivation for teaching, and the indirect relationships via need satisfaction, were
estimated in a single model using a bootstrapped approach within Preacher and Hayes’ (2008)
PROCESS

macro

v3.1

(Hayes,

2018;

Ohio,

OH,

USA).

4.4 Results
Descriptive Statistics
Descriptive data (split by gender and for the whole sample) for primary variables are
presented in Table 4.1. Independent-samples t-tests revealed significant gender differences for
emotional intelligence, t(94) = 2.15, p = .03, but not for student-focused need satisfaction, t(94)
= 1.13, p = .26; colleague-focused need satisfaction, t(94) = .13, p = .89, principal-focused need
satisfaction, t(94) = .85, p = .39, or intrinsic motivation, t(94) = .95, p = .34 (for descriptive data
to support these analyses, see Table 4.1). The significant difference for emotional intelligence
was explained by females scoring higher than males.

141
Table 4.1
Descriptive Statistics and Internal Consistency for Each Measure
Variable
NS students
NS colleagues
NS principals
Emotional intelligence
Intrinsic motivation

Mean

SD

Male

Female Total

Male

Female Total

5.86
5.89
5.07
3.94
5.74

6.01
5.87
4.87
4.11
5.91

.65
.84
1.04
.40
.90

.60
.76
1.31
.35
.79

5.89
5.85
4.99
4.02
5.81

.74
.80
1.14
.39
.84

a
.84
.89
.93
.83
.82

Note. NS = need satisfaction. NS students, colleagues, principals, and intrinsic motivation could
range 1 to 7, emotional intelligence could range 1 to 5, where higher scores reflect more positive
perceptions; a represents internal consistency across the entire sample.

Main Analysis
A multiple mediation model (Preacher & Hayes, 2008) was estimated with emotional
intelligence as the independent variable (IV), the three relationship-specific need satisfaction
variables as (parallel) mediators (M), and intrinsic motivation as the dependent variable (DV).
The direct effect of emotional intelligence on intrinsic motivation (i.e., IV → DV) was not
significant (estimate = 0.33, SE = 0.21, t = 1.58, p = .12). Analysis of IV → M pathways revealed
significant positive effects for emotional intelligence in relation to student-focused (estimate =
0.94, SE = 0.12, t = 8.11, p <.001), colleague-focused (estimate = 1.04, SE = 0.15, t = 6.93, p
<.001), and principal-focused need satisfaction (estimate = 0.99, SE = 0.24, t = 4.16, p <.001).
With respect to M → DV pathways, only student-focused need satisfaction was significantly
related, and in a positive direction, to intrinsic motivation (estimate = 0.38, SE = 0.14, t = 2.66,
p = .01); colleague-focused (estimate = 0.14, SE = 0.12, t = 1.22, p = .22) and principal-focused
(estimate = 0.04, SE = 0.07, t = 0.63, p = .53) need satisfaction were not significant predictors
of intrinsic motivation. Taken together, the total model accounted for 20.5% of the variance in
intrinsic motivation, F(1, 108) = 27.79, p <.001. In light of the specific IV → M and M → DV
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pathways identified above, the only noteworthy indirect effect that emerged was from emotional
intelligence to intrinsic motivation via student-focused need satisfaction (emotional intelligence
→ student-focused need satisfaction → intrinsic motivation; estimate = 0.36, SE = 0.15, 95%
confidence interval = 0.10, 0.68). Specifically, teachers who scored relatively high on emotional
intelligence reported greater student-focused need satisfaction, which, in turn, predicted greater
intrinsic

motivation

for

work.

4.5 Discussion
Teachers’ intrinsic motivation for their work is an important psychological factor that
supports their willingness to engage in professional development opportunities. In turn, the
implementation (by teachers) of the various skills and strategies that are trained within these
professional development programs has been shown to encourage a range of desirable outcomes
for students (e.g., Taylor, Ntoumanis, Standage, & Spray, 2010). The aim of this study was to
examine a theoretically- and empirically-derived predictive model—which has not been tested
in a single study previously—to investigate the relationships between emotional intelligence,
relationship quality, and intrinsic motivation among physical education teachers. Accordingly,
in this investigation we sought to provide novel evidence regarding the personal characteristics
and relational variables that may contribute (in a predictive sense) to teachers’ intrinsic
motivation for their work. Broadly, analyses revealed that (a) teachers’ emotional intelligence
supported the satisfaction of their psychological needs within their workplace relationships
(with students, colleagues, and their principal), and (b) greater student-focused need satisfaction
was predictive of stronger intrinsic motivation. As such, we also observed evidence of a
meaningful indirect relationship between emotional intelligence and intrinsic motivation
through student-focused need satisfaction.
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The associations that we observed between emotional intelligence and workplace
relationship need satisfaction variables were consistent with our hypotheses and with literature
demonstrating that emotional regulation abilities may support desirable interpersonal outcomes
(Brackett et al., 2010; Brackett et al., 2011). There is evidence, for example, that emotional
intelligence may promote more positive interactions with students in school (e.g., Jennings &
Greenberg, 2009; Lopes, Salovey, & Strauss, 2003), and with one’s colleagues and managerial
figures in the workplace (e.g., Brackett et al., 2010; Lopes et al., 2003; Salovey & Grewal,
2005). Strong relationships with one’s students, colleagues, and principals have been shown to
account for a range of adaptive teacher outcomes (e.g, Klassen et al., 2012; Mäkelä & Whipp,
2015; Skaalvik & Skaalvik, 2011). That being the case, our findings indicate that efforts to
promote emotional intelligence among physical education teachers represent a valuable
intervention target for those seeking to facilitate harmonious in-school interactions and teacher
well-being.
We hypothesized that positive and significant effects would emerge for all need
satisfaction variables in relation to teacher intrinsic motivation. Analyses revealed, however,
that only student-focused (and not colleague- or principal-focused) need satisfaction served as
a significant predictor of intrinsic motivation for teaching. One pragmatic explanation for the
relative importance of teachers’ relationships with students may be that teachers simply spend
more time in their working day interacting with students (when compared to their colleagues
and principal). Indeed, there is ample evidence to support the particular importance of highquality teacher-student relationships with respect to teachers’ enjoyment and motivation (e.g.,
Ntoumanis & Standage, 2009; Standage & Ryan, 2012; Van den Berghe et al., 2014). Most
importantly, Spilt and colleagues (2011) demonstrated in their literature review regarding the
importance of teacher-student relationship the crucial impact of teacher-student relationships on
teachers’ wellbeing and professional and personal identity. Nonetheless, when modelled
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simultaneously as predictors of intrinsic motivation (i.e., in the same investigation), it was
interesting that student-focused need satisfaction emerged as a significant predictor at the
expense of colleague- and principal-focused perceptions. Clearly, this finding highlights the
salience of school policies and practices that are focused on building effective teacher-student
relationships. In addition though, this finding likely warrants further investigation across
different contexts (e.g., in other school classes / subjects) in order to determine the robustness
of these effects for student-focused perceptions (relative to colleagues and principals).
Furthermore, to providing interesting conceptual insight, the results from this study give
rise to important practical considerations. Specifically, these results indicate that there may be
value—in terms of promoting intrinsic motivation and the downstream outcomes with which
intrinsic motivation aligns—in encouraging the development of emotional intelligence among
teachers. Methods for training and promoting emotional intelligence have been demonstrated
previously. For instance, Vesely and colleagues (Vesely, Saklofske, & Leschied, 2013; Vesely,
Saklofske, & Nordstokke, 2014) demonstrated that an emotional intelligence training program
could account for improvements in emotional intelligence, reductions in stress, and changes in
teaching strategies. In their studies, Vesely and colleagues employed the Swinburne-StressManagement-Program (SSMP; Hansen, Gardner & Stough, 2007), originally designed for the
management of occupational stress and adapted for school environments by Hansen (2010). In
addition to stress management skills, the 5-week program targets key elements of emotional
intelligence (e.g., developing one’s emotional vocabulary, active listening skills, emotional
reasoning skills, and emotional management strategies). In other work, Brackett and Katulak
(2006) reported on an emotional intelligence training protocol, based on Mayer, Salovey, and
Caruso’s (2004) framework, with the goal of promoting teachers’ emotional health, workplace
relationships, and overall teaching performance. The program reported by Brackett and Katulak
was focused on enhancing teachers’ awareness of, and skills related to, emotional intelligence.
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By drawing from the strategies outlined in these (and other) studies, researchers may be
able to promote emotional intelligence (and downstream outcomes) for physical education
teachers. Importantly, should such approaches indirectly account for increases in intrinsic
motivation among teachers, this effect may have important consequences for students (as well
as for teachers themselves). Desirable student outcomes may be generated not only as a result
of teachers’ greater propensity to engage in professional development (and through associated
improvements in their instruction), but also given the established direct link that exists between
teachers’ and students’ intrinsic motivation (e.g., Pelletier, Séguin-Lévesque, Legault, 2002).
It is important to consider the contribution of this study in light of design limitations.
Most notably, as a result of being a population that is difficult to recruit in large numbers (due
to small numbers of teachers in each target school), and to study with ‘invasive’ or timeintensive methods, we were restricted to the use of a self-report, cross-sectional study design.
Accordingly, our study design did not allow us to infer insight into causal processes or temporal
ordering of the theorized relationships. It is important in the future to examine the relationships
under scrutiny here by using longitudinal and repeated measures approaches; such designs
would, for example, allow for the investigation of potential bi-directional relationships between
emotional intelligence and relationship quality. Similarly, it would be valuable in the future to
supplement self-report measures of teacher emotional intelligence by including more objective
(e.g., skill-based) assessment protocols and/or by accounting for others’ perceptions of a focal
individuals’ emotional intelligence. It may be possible, for example, to invite small groups of
teachers to rate one another’s emotional intelligence (as well as their own), or to employ one of
the well-established objective (abilities-based) tests of emotional intelligence (e.g., Mayer,
Salovey, & Caruso, 2012) that may not be subject to contamination through social desirability
biases.
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Finally, although we built our rationale on the well-established notion that teacher
intrinsic motivation is a key predictor of engagement and interest in professional development,
we did not model perceptions (or behavioral outcomes) relating to professional development in
this investigation. We made this decision in light of the already strong theoretical and empirical
evidence to substantiate this effect (e.g., Gorozidis & Papaioannou, 2014; Kwakman, 2003); it
would be worthwhile, however, to examine similar predictive pathways in future studies that
also include behavioral measures relating to teachers’ interest in professional development (e.g.,
by using signup opportunities and/or making available relevant information leaflets). In
summary, teachers’ involvement in professional development—which contributes to students
receiving the best-quality educational experience—is more likely when teachers are highly
intrinsically motivated for their work. These findings complement the burgeoning literature
documenting the adaptive effects of (and myriad approaches to) providing professional
development programs among physical education teachers. More specifically, this study
demonstrates for the first time in a single investigation that physical education teachers’
emotional intelligence, and the quality of the relationships that (they perceive) they have with
their students, may be important factors that facilitate their intrinsic motivation for their work.
The significance of efforts designed to promote intrinsic motivation and associated outcomes—
such as teachers’ engagement in professional development—should not be underestimated
given the significant role that physical education plays in promoting healthy, active lifestyles
for children and adolescents.
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5.0

Research Summary
In the final chapter of this thesis, we briefly synthesize the findings of the three studies,

highlight some overarching implications of the work previously presented, and identify broad
limitations and future research directions arising from the thesis as a whole. The guiding aim of
this doctoral work was to better understand, and seek to improve, students’ experiences in
physical education. The individual studies presented in this thesis were designed to (a) identify
student motivation profiles, and consider predictors and outcomes of those profiles (Chapter 2),
(b) implement a student-centered teacher professional development program, and examine
effects on student motivation and experiences in physical education (Chapter 3), and (c) gain a
better understanding of physical education teachers’ intrinsic motivation, with potential
implications for the uptake of programs such as that which was tested in the preceding study
(Chapter 4). Prior to considering some of the overarching conceptual and practical implications
of this work, we first provide a brief summary of the findings observed in each of the studies.
•

Chapter 2: Observational data were collected from over 500 Western Australian high
school students relating to psychological need satisfaction in physical education,
motivational regulations in physical education, and in-class effort. Person-centered
(latent profile) analyses revealed evidence of five qualitatively distinct motivation
profiles, and also indicated that the profiles characterized by higher-quality (i.e., more
autonomous) motivation were associated with greater need satisfaction and effort.

•

Chapter 3: A cluster randomized controlled trial was conducted consistent with
CONSORT guidelines, with the aim of comparing pre-to-post (i.e., baseline to followup) changes in a range of student motivational variables (e.g., perceptions of need
satisfaction, motivation, self-efficacy) according to students’ allocation to an
intervention or control arm. Students allocated to the intervention arm participated in 5
weeks of physical education under a teacher who had attended a professional
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development program designed to facilitate the implementation of student-centered
learning strategies. Students in the control arm continued their involvement in ‘normal’
teacher-centered physical education. Independent observer ratings showed support for
the fidelity of the program (i.e., that teachers in the intervention arm did indeed employ
more student-centered strategies), and our primary analyses revealed that students in the
intervention arm reported more positive change on a range of desirable outcomes (e.g.,
motivation variables, need satisfaction variables, self-efficacy).
•

Chapter 4: Cross-sectional data were collected this time from teachers (rather than
students), with the aim of providing preliminary insight into possible predictors of
teachers’ intrinsic motivation for their work. Intrinsic motivation was selected as the
primary ‘outcome’ in this study in light of links between intrinsic motivation and
teachers’ willingness to engage in the kinds of programs reported in Chapter 3. Analyses
revealed that teachers who reported greater emotional intelligence experienced greater
need satisfaction in their relationships with their students, colleagues, and principals. In
turn, need satisfaction with respect to teacher-student relationships emerged as a
significant predictor of teacher intrinsic motivation. Accordingly, emotional intelligence
displayed a significant indirect effect with respect to intrinsic motivation via studentfocused relationship need satisfaction.

5.1

Overarching Implications
The key findings (and implications of those findings) are discussed in detail in

respective chapters, and so the aim in this section—rather than to present those conclusions
again—is to consider some of the broad contributions of the work presented in the thesis.
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5.1.1. Conceptual implications
Person-centered approaches to the study of motivation (and other constructs) are wellestablished; however, these approaches are less commonly used for the study of physical
education motivation when compared to variable-centered analytic methods. Study 1
demonstrated the potential conceptual and practical value of these methods, and in doing so,
presented novel insight into student motivation. Specifically, basic psychological need
satisfaction variables have not been previously examined as putative predictors of physical
education motivation profiles derived through latent profile analysis. In addition, the inclusion
of all motivational concepts including amotivation when modeling profiles provides a more
detailed account of student motivation in comparison to some existing approaches (e.g., Wang,
Morin, Ryan, & Liu, 2016). The latent profile analytic technique also shed light onto an
interesting (and ongoing) debate relating to the nature of introjection within SDT. In particular,
we observed profiles where relatively high levels of introjected motivation existed alongside
high levels of identified regulation and intrinsic motivation. Introjection is often considered to
be relatively more controlled in nature when compared to autonomous motives like identified
regulation and intrinsic motivation. Nonetheless, the profiles that we observed in study 1
emphasize the need to further investigate the boundary conditions under which introjection is
consistent or contrasts with autonomous motives. On a broader note, the person-centered
approach in study 1 also illustrated that modeling advancements, such as latent profile analysis,
are valuable for extending what is known about students’ motivational patterns in physical
education.
The findings of the study presented in Chapter 3 demonstrated that teacher training
programs targeting the use of student-centered teaching strategies hold the potential to improve
students’ physical education self-efficacy (for regulating their learning), need satisfaction, and
(aspects of) motivation for physical education. These effects substantiated the hypothesis that

160
the characteristics of student-centered learning environments might (at least in part) satisfy
students’ psychological needs, and represent one of the first attempts to fully integrate the
student-centered learning and SDT literatures. Student-centered programs have often been
delivered within the bounds of a specific structured (pedagogical) framework. There are,
however, broad consistencies across those different frameworks, and in devising our
intervention program, we selected cross-cutting elements from several different pedagogical
models. Our findings indicate, therefore, that it might be possible to simply derive and use a
group of overarching strategies—rather than to have to adhere to a specific model, such as
SEPEP—for the implementation of student-centered learning.
It is also an important conclusion to note that adhering to student-centered learning
principles appears to provide one suitable method for implementing and structuring a needsupportive (or -satisfying) intervention. Indeed, even the relatively brief teacher training
program that was used in study 2 was able to bring about observable changes to teachers’
instruction; these findings support the viability of this form of training—for both the delivery of
student-centered learning and the provision of need-satisfying environments—in the future. This
work therefore provides important explanatory (psychological) insight into the mechanisms that
might be responsible for the positive effects previously observed for student-centered learning
interventions (Land, Hannafin, & Oliver, 2012).
Effective delivery of professional development programs, and effective implementation
of such strategies into the classroom, relies in part upon the material being delivered to engaged
teachers. Those teachers who are highly intrinsically motivated for their work are also those
who are typically highly engaged in such activities. Accordingly, we observed insight into the
potentially modifiable variables that might be targeted in future to encourage intrinsic
motivation and engagement in professional development (i.e., promoting need satisfaction in
teachers’ relationships with their students, and teachers’ emotional intelligence). Broadly, the
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work presented in this thesis—by focusing on issues relating to both student and teacher
motivation—emphasizes that it is important not to consider one or the other of these populations
in isolation. Indeed, a holistic approach to encouraging positive student experiences in physical
education should incorporate research questions directed at both the student- and teacher-level.

5.1.2. Practical implications
In addition to considering some of the scientific and conceptual contributions of the
work, it is also important to reflect on the potential practical (or applied) value of the studies
presented in this thesis. First, the insight provided by analytic methods such as latent profile
analysis may represent an important source of information for physical education teachers and
schools, and might be used, for example, to help identify students with motivational patterns
that are not supportive of high-quality experiences. In addition, person-centered methods such
as latent profile analysis may not only help identify those students most in need of intervention,
but may also help teachers and school understand the degree of consistency (or not) in
motivational patterns across students (e.g., to better understand the proportion of students in
classes and schools who report a particular pattern of motivation). These analytic strategies may,
therefore, contribute valuable information about the need for (and focus of) intervention.
The implementation of student-centered learning principles is popular in European
higher education settings (Leuven/Louvain-la-Neuve Communique, 2009), and has been the
subject of much discussion within physical education in various countries. It remains, however,
that student-centered learning strategies are not currently implemented on a broad scale (at least
within the Australian high school physical education context). The program devised and tested
in this thesis provides an evidence-informed guide for teachers and schools interested in the
possibility of using student-centered physical education classes. Indeed, relatively simple
strategies, such as having students participate in decision making, setting goals for physical
education, devising some of their own activities, and helping coach one another, may be
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beneficial for promoting motivation and other desirable physical education experiences. What
is critically important in the implementation of these programs, however, is that they are
delivered well and are facilitated by engaged teachers. Teachers who are skilled (and effective)
facilitators of student-centered learning strategies should remain involved, invested, and active
in the learning process (i.e., constantly diagnosing, responding to, and evaluating students’
activities), and retain / provide sufficient structure so as to ensure that students are delivering
good physical education practices.
Finally, despite presenting evidence to support the use of student-centered learning
strategies, and providing a ‘roadmap’ for the implementation of such methods, it is unlikely that
disengaged teachers (those low in intrinsic motivation) will desire such intervention or
education. The findings presented in study 3 were observational (and preliminary) in nature, and
future work using more robust designs that allow for causal insight is needed. However, it is
possible that in-school programs designed to improve teachers’ emotional intelligence and/or
their relationships with their students may foster benefits in terms of encouraging a more
intrinsically motivated workforce. One such approach was identified by Zijlmans, Embregts,
Gerits, Bosman, and Derksen (2015), who contended that a mindfulness-based training program
may boost awareness of one’s emotions and personal self-reflection, and accordingly bolster
emotional intelligence. Alternatively, it may be possible to also draw from the guidelines
relating to different self-reflective and interactive activities as outlined by Brackett and Katulak
(2006).

5.2

Limitations and Future Directions
Although the findings presented in this thesis are noteworthy from a conceptual and

practical perspective, they should be considered in light of broad design limitations and
associated directions for future study.
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•

Temporal issues are important to consider for all three of the studies presented in this
thesis. Studies 1 and 3 were cross-sectional in nature, and were accordingly limited in
terms of offering any temporal element to the conclusions that could be drawn. In study
1, as an example, it would have been worthwhile to supplement the design with repeated
assessments. This approach would have enabled more sophisticated profile assessment
that accounted for potential change over time (e.g., to what extent is students’ profile
membership fixed vs malleable? And, what factors, events, or predictors, may encourage
students to ‘jump’ to a more desirable motivational profile?).

•

In study 2, although positive change was observed on student outcomes, the intervention
was relatively short (i.e., 5 week), and accordingly, the pre/post assessment window was
not designed to allow for conclusions regarding any long-term retention of those
changes. It would be particularly valuable to consider whether or not those changes in
student outcomes were retained if a later assessment was incorporated in future studies
(e.g. a 3-month or even 1-year retention test). It would also be valuable to provide an
extended treatment (i.e., intervention) period, to enable the use of additional booster and
reflection sessions within the program.

•

It is important to briefly acknowledge the restricted geographical area and age group of
the population assessed (secondary schools of Western Australia). With that in mind, it
is necessary to consider replication efforts in other locations and with other age groups
(e.g., primary or elementary school students). It would be interesting, for example, to
determine whether student-centered learning interventions are beneficial in other
locations where cultural conditions are markedly different to those in the present thesis
(e.g., those where there is a greater ‘authoritarian’ or power distance culture; see
Hofstede, 1983).
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•

It is also important to draw attention to the inability to make any causal inferences in
studies 1 and 3 in light of the cross-sectional study design. All proposed ‘antecedent’,
‘predictor’, and ‘outcome’ variables were selected on the basis of theory and/or research
evidence. However, the predictive effects described in study 3, for example, should be
verified through experimental and/or intervention-based work prior to researchers
having confidence in the direction of some of the relationships tested (e.g., between
emotional intelligence and need satisfaction).

•

The future investigation of physical education teacher motivation might benefit from the
use of person-centered analysis. Such an approach was not suitable in our study 3 given
that we focused on one specific motivational construct. It would be valuable, however,
to study physical education teachers’ motivation for their work using a design in which
all SDT motivation concepts were measured and with a sample size sufficient to perform
latent profile analysis (perhaps with professional development-related perceptions
measured as an outcome variable).

•

Finally, for researchers interested in promoting teacher and student motivation, we
encourage intervention-based research that combines the insight provided by studies 2
and 3. Specifically, it would be interesting to design a three-arm trial in which there is
(a) a group of control (normal practice) teachers, (b) a group of teachers who received
only the training as was provided in study 2, and (c) a group of teachers who received
the training as was provided in study 2 but who first also undertook an emotional
intelligence program designed with the goal of maximizing their engagement in the
subsequent student-centered program (and workplace relationship quality). It would be
valuable to determine whether there were any additive effects for those students who
participated in physical education under the teachers in the third arm of such a trial.
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5.3

Conclusions
At the beginning of the literature review in this thesis, we identified the importance of

understanding the environmental, interpersonal, and individual factors that might promote
adaptive rather than maladaptive outcomes in PE. It was this consideration that formed the
foundation of the work that was conducted (and that is presented) throughout the thesis. By
examining student and teacher motivation, and by devising and testing a novel physical
education -based intervention, the work that is reported in this doctoral thesis provides novel
insight into the factors that characterize positive physical education experiences, as well as the
methods that can be employed in order to enhance students’ motivation for physical education.
We hope that the work reported in this thesis will provide a foundation for further enquiry and
will also support researchers in their goal to use physical education as a vehicle for personal,
social, cognitive, and psychological growth. In setting the scene for this work in the literature
review, we also highlighted that it is rare to find an adult who cannot vividly recall at least some
aspect of his or her high school physical education experience. It is our hope that the work
presented in this thesis makes at least a small contribution to the ongoing efforts to ensure that,
when people do reflect on their time in high school physical education, they do so fondly and
with

a

smile

on

their

face.
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