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ABSTRACT ARTICLE HISTORY
Over the past five decades uncertainty around the value, purpose, and Received 19 September 2023
educational relevance of Physical Education (PE) as a school subjecthas ~ Accepted 10 June 2024

been cultivated amongst key stakeholders in the education community. KEYWORDS
Within an Australian context there is a paucity of evidence to demon- Physical education;
strate that learning occurs in PE. The aim of this narrative systematic learning; research;

review was to identify and appraise what research on learning has been pedagogy; Australia
conducted in Australia since the year 2000 in PE. Results indicated that

targeted interventions in PE improved student Fundamental Movement

Skills, physical activity levels, and favourably impacted affective

outcomes, and that the PE teacher and their chosen pedagogical

approaches exhibit most influence on student learning. There was a

lack of evidence to demonstrate that authentic learning occurs in PE,

highlighting the need for PE researchers, practitioners, and teachers to

design and lead empirical and robust research on learning in PE.

Introduction

What do students learn in the school subject Physical Education (PE), and how can learning
in this subject be measured has been questioned (Quennerstedt et al. 2014), as has the
assumed causal relationship between PE and lifelong participation in physical activity
(Green 2014). Across educational literature researchers acknowledge that exploring learning
pragmatically is a complex issue, but few empirical studies have investigated what students
learn in PE (Quennerstedt et al. 2014), and how the foundations of PE support learning to
occur. Over the past five decades, PE has experienced differing ideas about its value, aims,
and relevance to student learning. For example, Kliziene et al. (2021) acknowledged a variety
of developments in PE concerning and not limited to program design and structure, teaching
styles (Mosston 1966), curricular models (Jewett and Bain 1985), and pedagogical models
(Haerens et al. 2011; Joyce and Weil 1972; Kirk 2013). Consequently, divergent perspectives
have led to confusion over the purpose of PE among teachers, school leaders, practitioners,
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and education policy makers (Griggs and Fleet 2021). In his recount of the 2018 International
Organisation for Physical Education in Higher Education (AIESEP) World Congress in
Edinburgh, Quennerstedt (2019) acknowledged that the E in PE was under attack due to
issues of outsourcing, de-professionalising PE teachers, an exclusive focus on activity and
heart rate levels, and global neo-liberalism shaping the future of PE. Similarly, the P in PE
was also under attack as a result of academisation and an overwhelming focus on assessment
leading to classroom-based lectures, directing students to becoming formulators of knowl-
edge about movement rather than in or through movement.

The United Nations Educational, Scientific and Cultural Organisation (UNESCO (United
Nations Education, Scientific, and and Cultural Organization) 1978) established PE as a
fundamental right for all and an essential element of lifelong education. However, it has
been suggested that from its early days of conception many have focussed on what PE can
do for people rather than on the development of a specific body of knowledge, in contrast
to other school subjects (Kirk 2010; Penney 2008; Pill 2016; Siedentop 1972). In many
respects, this situation still occurs today with championing of PE on either what it can do
to enhance other subjects (PE will help academic success), or how it is purposeful for
example in contributing to a public health ‘inactivity-obesity crises’ agenda (e.g. Simon
2018). Surrounding PE has been a paradigm tension (Bailey 2005) between those that see
PE as a context for physical activity and education of the physical, and those that see PE as
educatively purposeful and while necessarily involving physical activity. Physical activity
in itself is not sufficient to justify PE as a subject worthy to pursue during curriculum time
(Macfadyen and Bailey 2002; Penney and Chandler 2000; Pill 2012). At an international
level, research of 135 studies using learning interventions in PE revealed a significant effect
on student psychomotor, cognitive, affective, and social learning, suggesting that PE has
benefits across multiple domains (Dudley et al. 2022). However, in the extant literature it
seems that in the naturalistic context of PE, PE teachers assume PE’s claims to influence
learning across the domains, which is often not evidential in practice (Beni, Fletcher, and
Ni Chréinin 2017; Chen et al. 2017; Tinning et al. 2001). This is because PE is often focussed
on education in movement for reproduction of specified and modelled movement tech-
niques (Kirk 2010; Pill 2016). A review of six international studies investigating the impact
of increasing proportions of PE curriculum time on student learning indicated favourable
outcomes for cognitive, affective, and psychomotor domains, contending that the allocation
of additional PE time might surpass what students achieve by dedicating that time to prac-
ticing standardised tests. Notwithstanding the findings associated with the reviews of
Dudley et al. (2022) and Dudley and Burden (2020), currently there is a dearth of empirical
research and supporting evidence to substantiate what learning occurs in PE in Australian
schools.

Within the field of literature pertinent to the educational value, purpose, and learning
in PE, a selection of studies present individuals’ memories and perceptions of PE post-com-
pulsory schooling years. For example, ‘My best memory is when I was done with it, (Ladwig,
Vazou, and Ekkekakis 2018), ‘Most people hate PE and most drop out of physical activity’
(Griggs and Fleet 2021), and ‘T just remember rugby: Re-membering PE as more than sport’
(Casey and Quennerstedt 2015). Hayes (2017) reported primary school staff and student
perspectives of PE as a ‘break from learning), highlighting an absence of structured learning
opportunities, lesson intentions, and learning processes. Collectively, outcomes of these
studies reflect perceptions of PE as a regurgitated and repetitive core curriculum dominated
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by traditional games, in some instances and mastery of skilled performance while in others
an absence of educational intent, a lack of enjoyment through embarrassment, bullying,
injury, social-physique anxiety, and being punished by the teacher.

The prominence of sport being what many students recalled from PE was found by Evans
et al. (2007) who asserted that the primary aim of sports culture in PE is to engender stu-
dent’s love of sport, but worryingly, it merely guarantees development of those physically
able. Quennerstedt (2019) summarised the implications of the educational value, purpose,
and learning in PE being at risk of: i) doing sports without education, ii) fitness instruction
without education, iii) physical activity facilitation without education, iv) obesity prevention
without education, v) facilitating fun and enjoyment without education, and vi) theoretical
knowledge without movement. Problematically, PE may be the only opportunity for many
students to engage in regular movement, physical activity, and motor skill development;
but speculatively, this reality accentuates the opportunity for PE teachers to encourage
lifelong participation and learning about the significance of this (McMaster 2019). According
to Griggs and Fleet (2021) and Green (2014), it is unclear whether PE as a subject, and the
teaching of it, is achieving the foundation, direction, and motivation to inspire lifelong
participation in movement. Against this background, it is asserted that PE teachers play a
critical role in creating and establishing movement experiences, providing high quality
instruction and communication of information, and in the design and delivery of learning
opportunities for all students (O’Connor 2019).

In 2015, The United Nations Education, Scientific, and Cultural Organisation (UNESCO)
produced guidelines for policymakers for Quality PE (QPE: UNESCO (United Nations
Education, Scientific, and and Cultural Organization) 2015). Evidence exists to suggest that
the quality of teaching is directly linked to student learning and associated outcomes
(Darling-Hammond et al. 2020; Polymeropoulou and Lazaridou 2022), subsequently a focus
of this narrative is to advance teacher knowledge that provides a comprehensive conceptu-
alisation of eminent pedagogy through a shared set of concepts, language, and descriptors
(Gore 2021). In Australia, states and territories generally have a quality teaching or teaching
for effective learning framework to direct teacher pedagogy independent of subject area
taught (Williams and Pill 2019). Light, Curry, and Mooney (2014) and Pill (2004, 2011,
2016) showed that these frameworks can provide meaning that is context specific to QPE.
However, QPE is multi-dimensional encapsulating curriculum, pedagogy, assessment, envi-
ronment and experience (Pill 2004; Penney et al. 2009: Figure 1).

Learning in PE

Broadly, learning is often conceived as a change in behaviour, or as changes in the mecha-
nisms that enable behaviour. Here, learning is defined as ‘a relatively permanent change in
behaviour that occurs as a result of practice, or as a result of experience’ (Kimble 1961, 1).
Experience is strongly linked to the concept of learning in that it is the source of ‘what’ is
learnt, but not all experiences result in learning (Barron et al. 2015). Typically, PE seeks to
promote learning across multiple domains (e.g. physical, social, emotional, and cognitive:
Griggs and Fleet 2021; Metzler 2017; UNESCO (United Nations Education, Scientific, and
and Cultural Organization) 2015) or developmental channels (Mosston and Ashworth
2008). Our study focus is the Australian context, and the Australian Curriculum: Health
and Physical Education (AC:HPE; Australian Curriculum Assessment and Reporting
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Figure 1. Key components of QPE as curriculum, pedagogy, assessment, environment, and experience
(adapted from Pill 2004; Penney et al. 2009).

Authority: ACARA, 2014) which incorporates Arnold’s (1979) framework as a central prop-
osition, founded upon: i) movement being central to HPE; ii) movement is content and a
medium for learning; iii) movement competence should be acquired across a range of
physical activities; and iv) forms of movement have value beyond health (Macdonald 2013).
Arnold (1979) expressed this as education in, through, and about movement, a philosophy
and curriculum framework through which a holistic understanding of PE is articulated
(Brown and Penney 2013).

Significance of this study

The aim of this narrative systematic review was to identify and appraise what research on
learning has been conducted in Australia since 2000 in the subject referred to as PE. We
accept Siedentop’s (1972) claim that PE does not only specifically, or always happen in the
subject Physical Education, as purposed, designed and enacted in certain ways. We note
that community sport, physical activity, and recreation settings can also be contexts in
which PE occurs. To this end, we distinguish between the subject Physical Education (noun),
a process (physical education), and an outcome of becoming physically educated. The
insights from this review are important in providing precis of what research outcomes from
learning in PE exist within the field, how this research has been conducted, and the impli-
cations of research findings relevant to the identity, purpose, and future of the subject.
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Method
Protocol and registration

The present study is a systematic review. The protocol was registered with the International
Prospective Register of Systematic Reviews (PROSPERO; CRD42022367949) and was
directed by the Preferred Items for Systematic Reviews and Meta Analyses (PRISMA) guide-
lines (Page et al. 2021).

Search strategy

Studies conducted on learning in PE in Australia since the year 2000 were included in the sys-
tematic review. Searches of SportDiscus, PsycInfo, Medline, Web of Science, and ERIC electronic
databases commenced in November 2021, with the final searching strategy performed in March
2024. Reference lists of relevant studies were manually searched to identify other possible studies.

The search strategy was conducted through Covidence™ screening and data extraction
software (2022) by using different terms related to the population, behaviour, environment,
intervention, combined and adapted to the databases through the principal keywords;
(i)‘physical education’; (ii) ‘learning’; (iii) ‘student, ‘children’; (iv) ‘student learning), ‘student
outcomes’; (v) ‘school, ‘primary school, ‘high school, ‘secondary school’; and (vi) ‘Australia.

Study selection

Inclusion and exclusion criteria were defined to identify eligible studies. Inclusion criteria for
the studies were: (a) addresses student learning or student learning outcomes, (b) is based in
Australia or includes Australian populations, (c) incorporates school physical education, (d)
has full-text availability, (e) data driven using empirical research methods, (f) published from
the start of the millennium (2000 onwards), and (g) documented in the English language.
The decision to commence the search from the year 2000 was framed upon previous research
on the rise and fall of Australian physical activity between 1996 —2006 (Bellew et al. 2008),
recognition of the new millennium posing a change of goals for physical education nationally
(Taggart and Goodwin 2000), and the 2000 Olympics being hosted in Australia. Inclusion
criteria were centred on studies addressing student learning, specifically how learning
occurred, what contributed to learning, and through what means students learned. Due to
the intricately linked nature of learning and assessment, studies focusing on assessment posed
a nuanced challenge. These were included only if the assessment was utilised as a means to
measure learning and was supported by data evidencing student learning outcomes.

Exclusion criteria for the studies were: (a) Included populations that did not directly
involve school students; (b) Involved school curriculum learning outside of physical edu-
cation; and (c) Reported on sport or physical activity conducted outside of structured
physical education curriculum time.

Data extraction

Four researchers (CM, SP, JW, and CI) equally screened titles and abstracts generated by
the Covidence™ screening and data extraction software (2022). Any duplicates were then
removed. Screening was conducted for inclusion and exclusion based upon the study
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selection criteria and recognition of principal keywords for the present review. Conflicts
or discrepancies at title and abstract stage were resolved by reaching consensus at an online
meeting between the four researchers. Articles that were not within the scope of the review
were excluded, eligible articles were examined at full-text (Figure 2).

For each study meeting the inclusion criteria the following data were extracted: 1) year of
publication; 2) author names; 3) country of study; 4) participant demographics (number, age,

[ Identification of studies through databases ]
)
Records identified from Records removed before
= Databases soreening:
= SportDiscus, PsycINFO : ;
(1] s il
S Medline, Web of Science, and Duplicate (rfl"’:"rgs EEnoye
g ERIC
) — 302 Records removed for other
2 (@ ) reasons (n =2)
—
—\ -
Records screened at title and Records excluded
abstract > (n = 330)
(n=386)
o
c
c
o}
o
o
(7}
P Records not retrieved
R for el 1
eports assess_ed or eligibility (n=29)
(n=56) :
Reports excluded (n =27):
— v - Not specific to school
Quantitative studies included in environments (n = 16)
review (n=9) - Not Austra}lian studies
Qualitative of new included or populat10n§ (n=23)
studies (n = 14) = Sp9r§ or phy.swaI
° Mixed methods (n = 4) activity outside of
S curriculum time (n = 3)
©
= !
Total studies included in review
(n=27)
~——

Figure 2. PRISMA flow diagram.
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population); 5) study protocol; 6) measured construct; 7) measurement instruments; and 8)
outcomes and results. Reasons for studies being excluded were recorded. To ensure that inclu-
sion and exclusion criteria were applied consistently at the full-text screening stage, Group A
was formed by two researchers (SP and JW) who screened 50 per cent each respectively, and
Group B was formed by two researchers (CM and CI) who screened the remaining 50 per
cent each respectively. Conflicts or discrepancies at full-text screening stage were resolved by
reaching consensus at two respective online meetings involving Group A and one member
of Group B, and involving Group B and one member of Group A. Prior to analysis a final
review of all articles was conducted by CM for validity and confirmation of eligibility.

Quality assessment

The methodological quality of all quantitative studies was independently assessed by two
reviewers (CM and CI) using the Quality Assessment Tool for Studies with Diverse Designs
(QATSDD; Sirriyeh et al. 2012). The QATSDD consists of 16 criteria which are rated on a
four-point scale, resulting in a subsequent score for each study. Conflicts or discrepancies
at quality assessment stage were resolved by reaching consensus at an online meeting
between the two reviewers. The QATSDD has shown consistently to be ineffective and
therefore not recommended to not be used for qualitative research review (Smith and
McGannon 2018). The methodological quality of all qualitative studies was independently
assessed by two reviewers (SP and JW) using the guidelines outlined by Stenfors, Kajamaa,
and Bennett (2020) to evaluate trustworthiness of qualitative research. To assess the depth,
richness, and appropriateness of qualitative data and its analysis as evidence to address a
research question these guidelines specify five criteria: credibility, dependability, confirm-
ability, transferability, and reflexivity. Three reviewers (SP, JW, CM) formulated a three-point
scale rating system that was used to score the five criteria for each study. Conflicts or dis-
crepancies at quality assessment stage were resolved by reaching consensus at an online
meeting between the two reviewers.

The reviewers (CM, CI, SP, JW) independently graded the level of evidence each study
stipulated using the level of evidence instrument designed by Smith et al. (2018) and mod-
ified by Goodyear et al. (2021). The criteria for each level of evidence is reported in Table 1.

Data synthesis and analysis

The study designs, variables, and outcome measures for what research has been completed
in PE in Australia within the study scope varied considerably. Due to a restricted capacity
to pool data from the included studies and subsequently limit suitability for statistical

Table 1. Criteria for the assessment of level of evidence.

Level 1 (High) Level 2 (Moderate) Level 3 (Low)
A control group was used Pre/post repeated measures design  Post-test only
was used
A pre/post or repeated measures A control of comparison group may  Case studies, individual or small
design was used have been used, but was not cohort
required
Groups were randomised A retrospective design may have Uncontrolled study
been used

Example: Randomised Controlled trial Example: Cohort Example: cross-sectional design
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analysis, a meta-analysis was not possible. Against this background a narrative synthesis
approach was implemented to systematically review the results of each study, emphasise
key characteristics, understand differences and similarities, and overall outcomes (Goodyear
etal. 2021; Ryan 2013). Findings from each quantitative and qualitative study were described
to provide evidence of: i) features of each study, and ii) outcomes of each study. Relationships
were then qualitatively examined within studies to explore reasons for differences in direc-
tion, and between studies to detect patterns based on differences in population and study
characteristics.

Results
Description of studies

Twenty-seven manuscripts were reviewed and are summarised by author and year, participant
demographics, research method, study protocol, instrument, and outcomes in Table 2. Six
studies were randomised controlled trials, seven were a combination of non-randomised
quantitative and mixed-methods studies, and 14 studies were qualitative. Thirteen manu-
scripts reported on data collected from school students (between school years five and
year 12), ten reported on data from PE teachers, two reported on data from Year 11/12 PE
curriculum, and two reported on data from Victorian Certificate of Education PE (VCEPE)
examinations. Studies which involved interventions that were delivered in school PE lessons
were implemented between five and 33 weeks in duration, and studies that incorporated
PE professional learning for teachers were implemented for seven weeks.

The level and quality of evidence was determined using a modified version of the strength
of evidence matrix (Goodyear et al. 2021), reported in Table 3. Strength of evidence out-
comes reflecting strong evidence-base represented sufficient level of high-quality evidence
(six of 27). Strength of evidence outcomes reflecting a moderate evidence-base (five of 27),
and low-quality studies where there was insufficient evidence to make definitive claims
about study variables investigated and measured (16 of 27). There was considerable het-
erogeneity across the studies relevant to learning in PE and both the breadth and depth in
which study variables were investigated and measured.

How is learning conceptualised?

Across each of the 27 studies there was no definition or specific explanation of learning.
Conceptually, learning was identified through terminology such as: producing better or
improved outcomes (1), increasing student learning and positively impacting long-term
physical activity (2), examining learning outcomes (3), enjoyment and affect (5, 6), student
learning and motivation (7) and an inquiry-based approach to enhance connectedness
between learning in PE and student lives beyond schools (12). Arnold’s (1979) three dimen-
sions of education in, through, and about movement formulated the basis for curriculum
intentions in two studies (4, 8). Studies (9-11) utilising a Professional Learning for
Understanding Games Education (PLUNGE) intervention were framed upon the theoretical
promotion of learning grounded in achievement goal theory (Nicholls 1984), and incor-
porated instructional, environmental, and motivational components to facilitate student
outcomes. Study (16) utilised a Physical Education Physical Literacy (PEPL) intervention
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Authorand  Participant Research
# year demographics method Study protocol Instrument Outcomes
1 Alexander 377 primaryand  Quantitative PEteacherswho  Likert scale Using the SE model led
and secondary PE had used the questionnaire to achievement of
Luckman teachers sport education with six wide range of
2001 (SE) curriculum sections outcomes
model compared to other
approaches.
2 Bennieetal. 13 PEteachers;9 Qualitative  Teacher Post-lesson Explaining relevance,
2017 females, 4 perceptions of interview, providing choice
males strategies used categorisation most successful
to increase and themes, strategies, free
relevance and quasi-deductive choice least
choice for process of successful
students in PE effectiveness &
class acceptability
3 Brownand 12year 11/12 Qualitative  Investigation of Over a two-year Students select PR on
Macdonald Physical course content, period, minimal academic
2011 Recreation learning observations & needs. Subject
(PR) students, experiences, photographs of delivery
all male social classes, misaligned with
interactions interviews with syllabus
students and
teachers
4  Brown& Four PE teachers; Qualitative  Explored Arnold’s ~ Semi-structured Complexities and
Penney, two from three interviews, tensions exist with
2017 government dimensions in classroom representation of
secondary teacher’s artefacts, curriculum and
colleges and interpretation classroom teacher’s
two from and enactment observations. pedagogic practice
private of new Coded themes
secondary curriculum and analysis
colleges
5  Browne, 53 males aged Mixed Traditional Knowledge Skill Both groups made
Carlson, 12-13 Method Skill-Drill-Game Test, Student significant
and Hastie versus Sport self- improvements,
2004 Education assessment, Sport Education
Model over 10 Teacher greater
wk observations, improvements
interviews across season
6  Georgakisand 48 Year 8 students Quantitative Tactical Team Sport Indirect Approach
Graham (21 females, 27 understanding Assessment produced higher
2016 males) Direct Procedure, tactical
Approach AAHPERD Skill understanding
versus Indirect Test scores
Approach over
10 wk
7 Harveyetal. 52PEteachers Qualitative  Investigaterange  Rolling Twitter chat Benefits of SE social,
2020 from nine of dilemmas over 15h inclusion,
countries, 71% teachers facilitating motivation.
male experience conversations. Conceptual,
when Inductive pedagogical,
integrating analysis and cultural constraints
sport education categorisation
(SE) into
curriculum
8 Hyndmanand PEYear11/12 Qualitative  Exploration of Leximancer Themes identified
Pill 2017 syllabi from senior software for between
each secondary PE conceptual and jurisdictions; skills,
Australian syllabi across thematic physical, learning,
state and Australian analysis of assessment,
territory states/ curriculum performance,
territories analysis training

(Continued)
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Table 2. Continued.

Authorand  Participant Research
# year demographics method Study protocol Instrument Outcomes
9  Milleretal. 168 students, Quantitative Game-centred Athletic Significant treatment
2015 mean age curriculum, Competence effect for object
11.16years Intervention Self-Perception, control proficiency
versus Control, In-class physical and in-class
seven-week activity, physical activity
professional observations
learning
10 Milleretal. 107 students, Quantitative Game-centred TGMD?2, Factors Significant
2016 mean age pedagogy, Influencing intervention effect
10.7 years Intervention Enjoyment of for throw and
versus Control, PE, System for catch, in-class
improvement Observation physical activity,
of physical Fitness decisions and
activity and PE, Instruction support in play
seven weeks Time
11 Milleretal. 7year5/6 Quantitative Games and sports  Quality Teaching  Significant treatment
2017 teachers Control Lesson effects for quality
Condition Observation teaching,
Group versus Scales intellectual quality,
Wait-List quality learning
Control Group environment
seven weeks
12 O'Connor 44 Year 7-10 Qualitative  Take Action unitof Observationsand  Authentic, intense,
etal, 2016 students (16 work was semi-structured learner-centred,
females, 28 delivered across interviews with collaborative,
males) 12 sessions for learners before, afforded
90 min, in two during, after ownership,
schools enactment meaningful,
engaging, valued
13 Penneyetal. 26Year11 Mixed Develop & test a Student opinions  Students perceived as
2012 students, four Method digital of exam meaningful and
PE teachers assessment in through survey, authentic. Teachers
senior PE attitudes perceived as valid
towards using and aligning with
computer, content
open-ended
themes
14 Sparksetal.  48Year8/9 Qualitative  Using a realist Indicators of Themes of behavioural
2015 students (24 approach, 11 relatedness indicators of
females, 24 semi-structured were analysed relatedness and
males) interviews using an outcomes of
focussed on abductive relatedness
teacher approach supportive
behaviours and through an SDT instruction
SDT lens

15 Sueseeetal.
2019

Telford et al.
2021

Nine PE teachers

318 Year 5
students, 51%
female

Quantitative

Mixed
Method

Observations of
teaching styles
used in senior
secondary PE
over nine weeks

Improve physical
literacy (PL)
development,
school climate
PL, improve pe
delivery &
physical
activity; 33 wk

Video recordings
reviewed and
coded using
Ashworth’s
Teaching-
Learning
Styles

Accelerometers,
TGMD2,
Children &
Youth Physical
Self-Perception
Profile, S-PACES,
focus groups

Five of 11 teaching
styles observed.
Dominant style
was Practice
Style-B

Intervention for PL
enhanced object
control skills, no
other
improvements.
Increased
confidence and
motivation

(Continued)
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Authorand  Participant Research
# year demographics method Study protocol Instrument Outcomes
17 Whatmanand 12 adult rugby Qualitative ~ Pedagogic Case study method Pedagogic approaches
Main 2018 players, one practices of that facilitated emphasised

rugby game teachers and interviews, supportive
development players, observations, classrooms,
staff, four interactions and Productive building
teachers with students, Pedagogies connectedness,

to re-engage auditing tool role models

them with

learning

18 Whippetal.  Three PE teachers; Qualitative  Observations of Observation foci of Differentiation
2014 two female, teachers teacher action, facilitated variety
one male teaching Year pedagogy, in activities,

8/9 swimming student student choice, self
outcome, and peer
differentiation, evaluation, peer
relationships teaching

19 Whippetal. 200 11-13-year Mixed Effect of peer PE enjoyment, Lack of interaction
2015 old students; Method teaching on motivation, between variables
94 females, psychosocial, autonomy revealed no
106 males behavioural, support, evidence of change
pedagogical, in-class physical for recipients or
learning activity, soccer peer teachers
student performance,
outcomes over learning time
five weeks
20 Whittle, 23year 12 PE Qualitative Students askedto  Students askedto  Dominant themes
Telford, students; 16 consider annotate a content
and females, seven teacher-related poster of knowledge, verbal
Benson males factors to be perceptions of ability, caring,
2015 ideal in helping the perfect PE enthusiasm, and
improve teacher access to teacher
academic

performance

21 Whittle, 146 Physical Quantitative  Survey to Teacher Sense of  Significant difference
Benson, Education determine Self-Efficacy between se and
and Telford teachers Self-Efficacy classroom
2017a (se) levels of management,

Year 11 and 12 student

PE teachers engagement,

instruction

22 Whittle, 15 sets of Year Qualitative  Review of Document analysis, Complex relationships
Benson, 11/12 PE examinable coded into between content
and Telford curriculum, senior themes of evident, but mostly
2017b international secondary PE course prescribed in

course, structure, standalone units
specifically for rationale and

configuration aims, content,
and assessment

23 Whittleetal. VCEPE Quantitative  Establish Examination Practical experiences
2017 examination relationship categorial may be needed in

data; 2011 between cohort variables preparation for
(9323 results), size and calculated and examination
2012 (8781 examination statistically questions
results) scores analysed

24 Whittle, VCEPE Quantitative  Comparison of Paired t-tests, Performance
Benson, examination student correlation, significantly better
etal. 2018 data; 2011 performance in linear on multiple-choice

(9323 results), multiple-choice regression, questions than
2012 (8781 (mc), on-way ANOVA short-answer.
results) short-answer, statistical Similar 2011 and

and overall analyses 2012

examination

scores

(Continued)
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Table 2. Continued.

Authorand  Participant Research
# year demographics method Study protocol Instrument Outcomes
25  Whittle, 37 PE teachers, 14 Qualitative  Semi-structured Open coding, Content knowledge,
Telford, females, 23 focus groups of analysis of data, expectations,
etal. 2018 males teacher-related and passion and
influences on categorisation, enthusiasm, strong
student’s underpinned by relationships with
academic social students
performance ecological
theory
26  Whittle, 23Year 11/12PE  Qualitative  Semi-structured Open coding, Teacher attitude,
Telford, students; 16 interviews to analysis of data, teacher attributes,
and females, seven explore student and student-teacher
Benson males perceptions of categorisation, interactions, and
2019 influence of PE underpinned by student access to
teacher on their social teacher
learning ecological
theory
27 Williamsand 14 PE teachers, Qualitative  Figurational Thematic analysis  Interpreted as teacher
Pill 2019 seven females sociology to -"how do you philosophies. Lack
and seven understand define quality of common
males teacher PE” definition, lack of
perceptions of agreement
Quality PE

Table 3. Level and quality of evidence of
included studies.

Level of evidence

1 2 3
Quality of  High 6
Evidence Medium 5
Low 16

based on the objectives of improving school climate relevant to physical literacy, improving
the delivery and frequency of PE, promoting schoolyard physical activity, and creating links
between school and community-based organisations. Pedagogic practices using Bernstein’s
theory of social reproduction of pedagogic discourse was adopted to underpin instructional
and regulative discourses to what and how students learn (17). Relatedness-supportive
behaviours using the self-determination theory (Ryan and Deci 2000) to gauge impact on
student learning outcomes (14), teacher effectiveness through psychosocial, pedagogical,
and feedback outcomes (19), teacher differentiation relevant to student readiness and inter-
est (18), and teaching styles exhibited to meet syllabus objectives related to higher-order
thinking skills (15) encompassed general reference to student learning.

Studies focused upon Senior Secondary PE identified the achievement of learning specific
to performance in assessment (13, 23, 24), highlighting outcomes such as: skills for physical
activity, self-management and interpersonal skills, knowledge and understanding of move-
ment and conditioning, knowledge and understanding of sport psychology, bodies in
motion, sports coaching and physical activity lifestyles, physical activity participation and
physiological performance, and enhancing performance. Whittle and colleagues utilised
the social ecological model (Sallis, Owen, and Fisher 2008) to position student academic
achievement, specifically how student learning and academic achievement were influenced
by multiple factors (25, 26). An international review of examinable Senior Secondary



SPORT IN SOCIETY 13

curriculum (including six Australian States and one Territory) emphasised knowledge and
understanding of content, development of higher order thinking skills (analyse, evaluate),
critical and creative skills including problem-solving, research and investigative skills, affec-
tive outcomes such as leadership, communication, and cooperation, ICT, development of
lifelong health and wellbeing, and performance in physical skills (22).

How is student learning measured?

The most common methods for data collection were through individual semi-structured
interviews (2, 3,4, 5,12, 17, 18, 19) and focus groups interviews (13, 14, 16, 25, 26, 27). The
variables relevant to student learning investigated through these two methods across these
studies included the impact of: teaching styles and teacher effectiveness on student learning,
inquiry-based approaches on student experiences, assessment methods on student learning,
the subject Physical Recreation on student motivation and post-school options. Also, teacher
perceptions of what quality PE is, and impact of teacher behaviours relevant to student
relatedness, support, and learning outcomes. Questionnaire (1, 10, 16, 19, 20) and survey
(3,9, 13,16, 21) methods were used to obtain perceptions of models-based practice towards
student learning, sense of self-efficacy, sporting competence, PE enjoyment, physical abil-
ities, opinions of digital assessments and examinations, attitudes towards PE, perceptions
of autonomy support and the learning climate. Class observations (4, 5, 10, 11, 15, 17, 18,
19) were used to inform teachers’ pedagogic practices, teaching styles, differentiation capac-
ity, student performance of Fundamental Movement Skills (FMS) and sport-specific skills,
and both active and non-active learning time. Case study method (4, 17) was incorporated
to examine expressions of Arnold’s (1979) three dimensions in teacher’s interpretations of
curriculum, and to explore the impact of community role models to re-engage students in PE.
Study (5) utilised a knowledge skill test and student self-assessment at the beginning and
conclusion of a rugby unit to measure student learning, and Study (6) adopted the Team Sport
Assessment Procedure (LOpez-Pastor et al. 2013) to measure tactical understanding, American
Alliance for Health, Physical Education, Recreation and Dance (AAHPERD: 1984) basketball
skill test, and Football Federation Australia (Berger 2013) soccer skill test at pre-and post-test.
Study (9, 10) incorporated the Test of Gross Motor Development (TGMD-2; Ulrich 2000) to
measure a range of FMS, pedometers to measure in-class physical activity (9), and the System
for Observation of Fitness Instruction Time (SOFIT; Pope et al. 2002) to measure physical
activity levels of selected students, lesson context, and teacher behaviour every 20s during
lessons (10). Study (19) used the Games Performance Assessment Instrument (GPAIL; Oslin,
Mitchell, and Griffin 1998) to measure soccer performance, accelerometers to determine
student physical activity levels, and the Active Learning Time-Physical Education instrument
(ALT-PE; Sidentop, Tousignant, and Parker 1982) to categorise the representative behaviours
interim, waiting, off-task, on-task, and cognitive during ten consecutive PE lessons.

Evidence of student learning

Studies (9, 10) reported that the PLUNGE intervention contributed to a significant treat-
ment effect in student FMS object control (throw and catch), in-class physical activity,
moderate-to-vigorous physical activity, game play abilities of decision-making, support
and skill performance. In addition, through a game-sense approach, generalist primary
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teachers in the intervention group demonstrated significant beneficial treatments for
teaching quality (intellectual quality, quality learning environment, significance of learn-
ing experience) that contributed to students improving game-play outcomes, in-class
physical activity, and FMS (11). A PEPL intervention contributed to improvements in
object control skills, increases in confidence and motivation to be physically active, and
moderate evidence of enhanced moderate-to-vigorous physical activity during school
time (16). A peer teaching intervention framed upon a game-based approach led to sig-
nificantly improved in-game motor skills and active learning time, with peer teachers
providing greater levels of feedback and structured learning time (19). A needs-supportive
approach to teaching including strategies: i) explaining relevance, ii) providing choice,
and iii) complete free choice to benefit student motivation, revealed that each approach
was beneficial for lesson success, student motivation, physical activity, and learning.
Explaining relevance was perceived as the most effective strategy for student enjoyment,
motivation, and learning (2).

Several studies reported both student and teacher perceptions of pedagogical practice
as methods to demonstrate evidence of learning. Study (12) enabled student involvement
in the development of the unit, finding that students yielded enjoyment from the ownership
and shared responsibility afforded, but that knowledge constructed during and after the
unit remained largely superficial and individualistic. The Sport Education model was viewed
as a pedagogical approach that enhanced students’ attitudes towards PE, encouraged inter-
action and cooperation, promoted inclusivity, improved personal and social skills, encour-
aged a sense of belonging and responsibility, facilitated more opportunities for assessment,
allowed for student decision-making and tactical development, and increased both student
motivation and learning (1, 5, 7); with constraints of the model being challenges with
accountability and responsibility, social competency, cultural dilemmas, and teacher prepa-
ration (7). An indirect approach to teaching (Game Sense approach: den Duyn 1997) pro-
duced higher levels of tactical understanding and enjoyment levels in basketball and soccer,
whereas a direct approach (skill acquisition) led to better FMS performance (6). Study (15)
reported that only five of eleven teaching styles were observed in 27 Senior PE lessons, thus
effectively covering syllabus objectives that require evaluative learning to produce new
knowledge was highly improbable.

Studies investigating Senior Secondary PE Victorian Certificate of Education (VCEPE)
examination scores in years 2011 and 2012 suggested that teachers train students for written
questions and indicated that students had a superficial awareness of Arnold’s three dimen-
sions of education, demonstrating limited capacity to link knowledge and understanding
across four key subject areas (23, 24). Similarly, study (4) identified that a written exam-
ination privileges theoretical and propositional knowledge over practical knowledge and
understanding, subsequently not aligning with the desired intentions of Arnold’s dimen-
sions. In contrast, digital forms of assessment designed to maximise opportunities to cater
for students’ varied knowledge, skills, and understandings to be demonstrated were per-
ceived by students to be authentic, meaningful, and linked subject practical and theoretical
components effectively (13). Study (3) reported that Year 11 and 12 students selected the
subject Physical Recreation based upon minimal academic requirements, that the unit does
little in preparing students for the world of work, and that the narrow competencies offered
led students to concentrate more on doing rather than thinking and learning.
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What influences student learning?

In asking PE teachers what quality teaching means and how understanding of quality PE
influences their pedagogical constructs, teachers identified terms such as student-centred,
physical, health, lifelong, fitness, inclusive, making connections, engagement, motivation,
teacher involvement, fun, passion, and enthusiasm. The term sport featured prominently,
but there was a lack of agreement regarding a common definition of quality PE, and limited
use of research-based frameworks for informing teacher perspectives (27). Study (14) iden-
tified a range of teacher-specific behaviours that students deemed to be relatedness sup-
portive and associated with student outcomes, highlighting teacher communication through
individual conversation, in-class social support through task-related support, and teacher
attentiveness/awareness (perceive, recognise, noticing class events, and emotional cues). In
addition, the behaviours of teacher interest, friendliness, being a motivator, providing pos-
itive feedback and encouragement, facilitating teamwork and cooperation, and showing
care influenced student outcomes. Study (18) acknowledged the goal of differentiation is
to maximise student growth and provide optimal growth for all, but within an aquatic
environment reported that PE teachers found it difficult to achieve differentiation and assess
pragmatically despite planned outcomes and content to facilitate this. Study (25) adopted
a social ecological model to investigate teacher perceptions linking teacher effectiveness to
student success and student achievement, and across individual and social levels teachers
highlighted student-teacher relationships, teacher availability outside of class time, passion
and enthusiasm for PE, content knowledge, creating high expectations for students, and
selecting appropriate teaching methods for students. Similarly, study (21) where PE teachers
reported on their sense of self-efficacy indicated confidence in content taught engaged
students in their learning, emphasising efficacious management of student behaviour, use
of instructional strategies, and using a variety of pedagogical approaches such as direct
instruction, student-centred learning, peer-teaching, and cooperative learning. Study (17)
recognised the importance of creating a supportive environment to create connectedness,
role modelling, and sharing of goals to promote engagement for learning in PE.

Perceptions of Senior Secondary PE students revealed that knowledge of content, verbal
ability, care, enthusiasm, access to the teacher, incorporating practical activities, and sense
of humour were the most important teacher-related factors to influence academic perfor-
mance (20). Similarly, teacher attitudes, knowledge of students and student-teacher inter-
actions, content knowledge, monitoring student progress, approachability, support and
encouragement, passion and enthusiasm for PE and student success, and access outside of
class time characterised student perceptions that influence academic achievement (26). To
articulate Senior Secondary PE curriculum with Arnold’s (1979) dimensions across
Australian states and territories, Study (8) identified consistency across the terms movement,
application, physical, performance, training, fitness, play, body (in movement), information
describes, principles, content, learning, understanding assessment (about movement), and
health, sports, tactics (through movement). From all states fewer concepts were identified
relevant to the learning through movement dimension.

Collectively the randomised controlled trials implemented studies (9, 10), study (16),
and study (19) reported performance improvements in object control skills (FMS), in-class
physical activity, moderate-to-vigorous physical activity during school time, decision-
making in game play, and increases in both confidence and motivation to be physically
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active. Despite performance improvements one study identified no change in student per-
ceptions of athletic competence (9), and one study identified student perceptions of sporting
competence less favourable post-intervention (16).

Discussion
Absence of evidence to determine the occurrence of learning

The studies in this narrative systematic review represent a diverse selection of research aims
and methodologies to provide evidence of student learning in PE. Based on the definition of
learning employed for this review, a relatively permanent change in behaviour that occurs as
a result of practice, or as a result of experience’ (Kimble 1961, 1), across 27 studies there is
little evidence to indicate that relatively permanent change in behaviour through practice or
aresult of experience does occur in PE in Australian schools. Considering that a foundational
emphasis of PE is to promote, foster, and build student motivation towards lifelong partici-
pation in physical activity, the findings from this review offer limited proof to substantiate
this. A small number of randomised controlled trials (9-11, 16, 19) using targeted interventions
demonstrated performance improvements in FMS, increases in physical activity across the
school day, and increases in both confidence and motivation, yet only one of the interventions
was implemented for a period greater than seven weeks (16). Collectively, these findings bring
to query alearning versus performance distinction and debate, which according to Soderstrom
and Bjork (2015), can be traced back decades. According to Soderstrom and Bjork (2015),
empirical evidence exists showing that considerable learning can occur in the absence of any
performance gains, and conversely, substantial changes in learning often do not translate into
changes in performance. Previous motor learning studies have revealed that physical guidance
through teaching can reduce skill performance errors, but that unguided active teacher
involvement promotes better long-term retention of skills. Notwithstanding that pragmatically
exploring and measuring learning is complex (Quennerstedt et al. 2014), and the inherent
challenges associated with conducting action research in school environments, there is a need
for more randomised controlled trials in PE which are longitudinal cohort in design (Barrett
and Noble 2019), and include repeated time point measures (Schober and Vetter 2018).
Incorporating such methods would facilitate the emergence and possible maintenance of any
permanent change in behaviour, and potentially establish a platform for the advent of patterns
or trends relevant to student learning. Therefore, this review supports the views expressed by
Pill (2012) of a mismatch between rhetoric and reality in the dominant ideologies and peda-
gogy that underpin teaching in PE, and Alexander, Taggart, and Medland (1993) who called
for a new approach to teaching to create a ‘circuit breaker’ for the self-reproducing failure of
Australian PE.

Attainment and realisation of learning outcomes

Despite there being an absence of evidence to determine the occurrence of learning in this
review, both the attainment and realisation of several learning outcomes were discovered
through multiple methods and educational models. For instance, the use of direct versus
indirect approaches to learning (6), sport education model (1, 5, 7) game-based approaches
(9-11), inquiry-based approach (12), peer-teaching/student-centred (19), and Sport
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Australia Physical Literacy Framework (16). Overall, findings from these non-traditional
approaches as opposed to traditional or direct approaches to delivering PE revealed higher
student tactical understanding, higher levels of enjoyment, higher sport test scores, greater
improvements in self-assessment scores, greater improvements in game-play decision-mak-
ing skills, increased time dedicated to structured learning, and greater provision of feedback
from peer teaching. Collectively these positive outcomes connect with student learning in
the cognitive, affective, and psychomotor domains of PE (Bloom et al. 1956; Hoque 2017),
and seemingly impact favourably upon student engagement and motivation towards PE.
In comparison, traditional or direct approaches to teaching PE are considered teacher-cen-
tred, whereby the teacher is completely in control of all instructional decisions about content,
class management, instruction, assessment, student engagement and accountability (Metzler
2017). Such approaches are premised upon students being expected to replicate movement
patterns, and under consistent exposure lead students to the recruitment of cognitive pro-
cesses only when information is received from the teacher, thus incurring low cognitive
engagement (Griggs and Fleet 2021; McMorris 1998). Findings from the current review
suggest that a traditional approach may be more effective in the learning and development
of FMS and in the early stages of skill acquisition, which is supported by previous research
(Bessa et al. 2021, Metzler 2017). Contrastingly, the emphasis upon indirect and mod-
els-based approaches observed allows a more student-centred learning focus and progres-
sion towards a broader and deeper range of learning outcomes (Casey and MacPhail 2018;
Kirk 2013). Furthermore, it is plausible that these approaches are used increasingly in PE
to shift the subject away from a perceived ‘sport culture’ and dominance of sport provided
in PE within many schools (Hernando-Garijo et al. 2021). It must be noted that the findings
from this review relating to learning outcomes from multiple educational models are gen-
erated primarily through self-report methods (survey, questionnaire, interviews). These
methods provide benefit in terms of participant access, being time and cost efficient, but
have limitations relevant to the reliability of information about people’s beliefs, misrepre-
sentation of thoughts, ambiguity, and being contextually unique, thus influencing the capac-
ity to make generalisations (Gaete, Gomez, and Benavides 2017).

Quality of teaching

Quality of teaching was found in the corpus to be directly linked to student learning and
associated outcomes (Darling-Hammond et al. 2020; Polymeropoulou and Lazaridou 2022),
with components of the QPE as curriculum, pedagogy, assessment, environment, and expe-
rience framework (adapted from Pill 2004; Penney et al. 2009) apparent within the studies
in this review. Across numerous studies (2, 13, 14, 18, 20, 21, 25, 26, 27) student and teacher
perceptions of preferred teaching styles, teacher behaviours that are relatedness supportive
and connect with the achievement of student outcomes, teacher capacity to differentiate
learning, teacher-related factors that impact student learning, digital forms of assessment,
and what quality PE means, were reported. Mutually, the findings from these studies rep-
resent a compendium of characteristics and behaviours that both students and teachers
conveyed as ideal in regard to the QPE components pedagogy, learning transfer, students,
teachers, learning outcomes, context, and assessment.

What the studies in the corpus do not offer are research designs and subsequent findings
that are empirical, authentic, pragmatic, or pertinent towards providing evidence of student
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learning. Rather, the studies in this review describe teacher-related factors and behaviours
that influence student learning, but are impeded by small and convenience-based samples,
basing conclusions on data collected at one point in time, and use of self-report measures.
Accordingly, drawing concrete conclusions and making population-level generalisations
from these findings is difficult, as is translating these findings into functional, meaningful
and measurable real-world practice, particularly when examining student learning in PE.
Classroom observations are a valuable approach to evaluate and improve teaching, acknowl-
edging the process allows for understanding of how teachers teach within a realistic context,
and being a staple of research on teaching for nearly a century (Martinez, Taut, and Schaaf
2016). In the current review, four studies (4, 15, 17, 18) utilised classroom observations to
evaluate teaching styles, pedagogical approach, and capacity to provide differentiated learn-
ing, with these observations uncovering the importance of role modelling, teachers not
pertaining to the desired intentions of Arnold’s (1979) dimensions in their interpretation
and enactment, teachers relied on a small number of teaching styles to deliver syllabus
learning, and that teachers were able to differentiate the content and how this was delivered,
but demonstrated infrequent differentiation for assessment. Against this background,
research designs that incorporate multiple forms of data collection (Camerino, Castaner,
and Anguera 2012), adopt multiple time point measures (Schober and Vetter 2018), and
seek populations that are more heterogeneous (Andrade 2021) may yield outcomes that
provide increased robustness, validity, reliability, and practical applicability.

Arnold’s (1979) three dimensions were mentioned in only two of the studies reviewed.
One of these was a document analysis which explored the Senior Secondary PE syllabi
across Australian states and territories (8), highlighting concepts and themes consistent
within each dimension, but providing no origins for student learning. The second study
reported how Arnold’s dimensions were expressed in teacher’s interpretation and enactment
of the VCEPE (4), with findings suggesting a juxtaposition between subject content and
how it was actually delivered, recognising that meaningful connection of physical activity
experiences was missing from theoretical knowledge and elements of the subject. Moreover,
the expression of Arnold’s dimensions was limited, bringing to question the prioritising of
the VCEPE examination and consequently debate surrounding the place of physical activity
in an examinable ‘academic’ subject. Considering that Arnold’s framework forms a central
proposition within the 2014 AC:HPE, it is surprising that there is scant research exploring
student learning in PE relevant to PE curriculum. Another study (22) presented an inter-
national document analysis of 15 Senior Secondary PE courses (including all Australian
states and territories) which sought to clarify what is worthwhile content knowledge, the
status of PE as an academic subject in relation to other mainstream subjects, the academi-
sation of PE, and the privileging of scientific knowledge over practical knowledge. Findings
from this analysis were largely consistent across subject aims, objectives, theoretical foun-
dations, and content, with ten of the 15 syllabi including an examination, but only six of
the 15 assessed physical performance of students. According to Hay and Penney (2009),
assessment can be viewed as a process that can promote student learning through movement
and integrating concepts and contexts in real-world settings, but with increased use of
high-stakes examinations, creating and executing an integrated teaching approach has
shown to be problematic (Thorburn and Collins 2006). Two studies in the current review
(23, 24) presented document analysis of VCEPE examinations across two cohort years, with
outcomes signifying that this approach to assessment functions chiefly to determine student
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achievement through written tasks, as opposed to practice informing student learning in,
through, and about movement (Arnold 1979). Therefore, this evidence implies that class-
room theoretical experiences and examinations provide accountability for schools, cultivate
low-order thinking through assessing knowledge and theoretical skills, but do not aid high-
er-order thinking by providing opportunities to apply, analyse, create, and evaluate.

Research on student learning in PE in Australia is negligible

The culmination of findings from this review demonstrate that between the years 2000 and
2024, research on learning in PE Australia is negligible. In considering the questions raised
by Quennerstedt et al. (2014) - what do students learn in the school subject PE, and, how
can learning in this subject be investigated? this study provides limited evidence for the
benefit of targeted interventions involving FMS, physical activity levels, enjoyment and
motivation towards PE. Beyond this, the influence of the PE teacher was the field most
explored within the corpus, yet due to a lack of rigorous and experiential study designs it
is difficult to articulate how teacher influence directly effects student learning. An important
outcome from one study (27) inferred that a sample of PE teachers with between one and
39years of experience did not share commonality in how they defined QPE and did not
portray QPE reflective of how it features within the AC:HPE by the work of Arnold (1979).
This provides rationale for why divergent perspectives have led to confusion over the pur-
pose of PE among teachers, school leaders, practitioners, education policy makers (Griggs
and Fleet 2021), students (Hayes 2017), and the credibility of the subject.

This narrative review does have limitations. There was diversity within study designs
including randomised controlled trials, interventions, non-randomised, observational, case
study, document analysis, and qualitative, therefore the range of study aims, populations,
and results exhibited considerable variability. Of the 27 studies included, less than a quarter
of these were assessed to be high quality, with insufficient evidence relevant to both the
identification and appraisal of student learning in PE. The use of several self-report methods
to obtain data directly contributed to 16 of the 27 studies offering low quality evidence of
student learning. These limitations emphasise the need for studies to adopt designs which
foster high quality evidence, such as randomised controlled trials, mixed methods, longi-
tudinal cohort, and incorporate the measurement of student learning that aligns with rel-
atively permanent change in behaviour as a result of practice, or as a result of experience.

Conclusion

This study presents evidence of what research on learning has been conducted in Australia
since the year 2000 in the subject PE. Principally, there is an absence of authentic and reliable
research to enable objective verification and substantiation of any relatively permanent
change in student behaviour that occurs as a result of practice, or as a result of experience.
A small number of randomised controlled intervention studies demonstrated favourable
short-term outcomes for FMS, tactical approaches, and affective variables, but the majority
of studies examined perceptions related to teacher influence on various student outcomes
associated with their learning. When considering the purpose of PE and what students
learn, the findings from this review promulgate a call to PE researchers, practitioners, and
teachers in Australia to design and lead research on learning in PE. In approaching this,
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methodological considerations such as randomised controlled trials, repeated data collec-
tion points, and longitudinal approaches are recommended. If PE is under attack as a school
subject, if confusion does exist regarding its educational value amongst a far-reaching edu-
cational community, and if validation of learning is at risk, the need for pragmatic and
empirical substantiation of learning in PE is imperative.
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